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SECTION  IV 

DISEASES  OF  THE  DIGESTIVE  SYSTEM 


CHAPTER  I 

DISEASES  OF  THE  MOUTH,  LIPS,  JAWS,  TONGUE,  AND 

SALIVARY  GLANDS 

DISEASES  AND  MALFORMATIONS  OF  THE  JAWS 

The  failure  of  union  of  the  two  sides  of  the  upper  jaw  is  described 
under  cleft  palate  (p.  27);  and  the  narrowing  caused  by  the  presence 
of  adenoids  is  referred  to  elsewhere  (p.  47).  Prognathism  of  the  upper 
jaw  is  not  infrequent.  It  may  be  a  fault  of  development,  or  may  some¬ 
times  be  produced  by  thumb-sucking  (p.  566).  As  a  result  the  upper 
teeth  slant  forward  beyond  the  lower. 

Prognathism  of  the  lower  jaw  is  also  en¬ 
countered.  Sometimes  the  lower  jaw  is 
abnormally  small  (micrognathia) ,  the  teeth 
failing  to  come  into  position  below  the  up¬ 
per  ones  when  the  mouth  is  closed.  Very 
occasionally  exostoses  are  encountered;  or 
odontomata  from  irregularity  in  the  devel¬ 
opment  of  one  or  more  teeth  of  the  second 
set  within  the  body  of  the  jaws.  Malignant 
new-growths  connected  with  the  jaw  are 
of  not  of  great  frequency  in  early  life,  the 
most  common  being  sarcoma.  Tumors 
arising  at  the  junction  of  the  gums  with 
the  jaw  ( epulis )  are  occasionally  seen.  The 
nature  of  these  varies.  Generally  the 
growth  is  a  simple  granuloma  connected  Fig  234— Harelip  on  Left  Side. 
with  a  diseased  tooth;  but  even  if  sarcom-  ^Willard,  Surgery  of  Childhood ,  38, 
atous,  the  removal  is  generally  not  Fig.  22.) 

followed  by  any  return.  Maxillary  cysts 

of  congenital  origin  may  be  seen.  Necrosis  of  a  portion  of  the  jaw  may 
follow  alveolar  abscess,  ulcerative  stomatitis,  or  noma;  and  in  cases  of  the 
last-mentioned  disorder  in  which  life  is  not  lost,  very  great  deformity 
may  remain.  Ankylosis  of  the  jaw  may  result  from  noma  or  from 
traumatism.  A  chronic  ostitis  may  be  produced  by  tuberculosis  or 
syphilis. 
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DISEASES  OF  THE  LIPS 

Harelip. — This  very  common  deformity  is  caused  by  the  failure  of 
the  fronto-nasal  plate  to  unite  with  the  lateral  process  on  one  side,  thus 
producing  a  fissure  beneath  the  nostril  (single  harelip).  It  is  more  fre¬ 
quent  in  white  than  in  Negro  children.  When  occurring  on  both  sides 
double  harelip  results  (Figs.  234  and  243).  The  fissure  varies  in  degree 
from  a  slight  notching  to  a  complete  cleft  passing  into  the  nostril.  In  the 
latter  event,  particularly  if  on  both  sides,  cleft  palate  also  is  commonly 
present. 

The  fissure  may  be  great  enough  to  interfere  with  nursing,  with 
consequent  inanition  from  lack  of  nourishment.  Apart  from  great  care 
for  cleanliness  of  the  mouth  the  treatment  is  entirely  surgical.  Operation 
should  be  done  at  from  2  to  3  months  of  age  unless  difficulty  in  feeding 
the  child  makes  earlier  interference  necessary.  The  infant  should  be  in 
as  good  general  condition  as  possible  at  the  time. 

Erosions  at  the  Angles  of  the  Mouth  (Faule  Ecken;  Perleche). — 
This  condition,  long  known,  but  first  carefully  studied  by  Lemaistre1  in 


Fig.  235. — Erosions  at  the  Angles  of  the  Mouth. 
( Epstein ,  Jahrb.f.  Kinderheilk.,  1900,  LI,  317.) 


1886  and  called  La  Perleche,  is  not  of  very  frequent  occurrence.  The 
French  name  is  derived  from  the  tendency  of  the  patient  to  lick  the 
affected  areas  ( pour  lecher). 

Etiology. — It  affects  especially  young  children,  being  rarely  seen  in 
adults;  is  favored  by  the  presence  of  a  state  of  debility  and  by  unclean¬ 
liness;  and  would  even  appear  to  be  contagious,  since  several  members  of 
one  family  may  be  attacked,  or  it  may  occur  epidemically  in  schools.. 
A  streptococcus  has  been  described  by  Lemaistre. 

Symptoms. — The  lesions  consist  of  small,  fissure-like  ulcers  arranged 
radially  at  the  labial  angle,  generally  at  both  sides.  The  skin  is  red  and 
swollen,  and  under  the  influence  of  the  moistening  by  the  constant  applica¬ 
tion  of  the  tongue  a  grayish  ulcer  of  larger  size  may  develop  (Fig.  235). 

1  Etude  sur  Fair  de  la  ville  de  Limoges.  De  la  perleche,  du  streptococcus  plicatilis- 
Ref.,  Epstein.  Jahrb.  f.  Kinderheilk.,  1900,  LI,  317. 
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The  lesions  are  painful,  but  do  not  affect  the  child  in  other  respects. 
The  course  is  favorable  and  recovery  takes  place  in  from  2  to  4  weeks 
under  treatment,  leaving  no  scars  in  the  majority  of  instances;  but  with¬ 
out  treatment  the  course  may  be  prolonged  and  may  become  chronic. 
Except  in  severe  cases  there  is  no  lymphatic  involvement. 

Diagnosis. — This  is  a  matter  of  importance  since  the  lesions  bear  a 
resemblance  to  the  plaques  of  syphilis.  They  differ  in  that  the  fissures 
never  extend  into  the  mouth  nor  deeply  into  the  tissues,  are  without 
induration  at  the  base. 

Treatment. — In  the  way  of  prophylaxis  care  merely  must  be  taken  for 
cleanliness  of  the  mouth  and  against  possible  infection  from  other  children. 
The  fissures  should  be  touched  with  a  solution  of  nitrate  of  silver,  10  per 
cent.,  a  crystal  of  sulphate  of  copper,  tincture  of  iodine,  or  burnt  alum, 
and  then  covered  with  a  healing  ointment,  as  of  zinc  or  bismuth,  or  have 
applied  compound  tincture  of  benzoin,  ointment  of  yellow  oxide  of  mer¬ 
cury,  or  25  per  cent,  ichthyol. 

Other  Affections  of  the  Lips,  such  as  syphilitic  lesions,  herpes,  eczema, 
and  the  like,  are  discussed  in  the  sections  dealing  with  these. 

ANOMALIES  OF  DENTITION 

Natal  Teeth  ( Dentitio  prcecox). — Exceptionally  infants  are  born 
with  one  or  more  teeth.  Ballentyne1  was  able  to  collect  but  70  reported 
cases,  and  states  that  in  the  Paris  Maternity  from  1858  to  1868  the 
anomaly  occurred  but  3  times  in  17,578  births.  The  tendency  is  in  rare 
instances  hereditary.  We  have  seen  2  cases  in  which  the  mothers  had 
presented  the  same  anomaly  at  birth.  These  natal  teeth  are  nearly 
always  the  central  incisors  in  the  lower  jaw.  The  tooth  is  usually  poorly 
developed,  and  often  so  loosely  attached  that  extraction  is  necessary.  .  If 
this  is  not  the  case  it  should  be  allowed  to  remain  unless  it  renders  nursing 
too  painful  to  be  tolerated.  Natal  teeth  may  sometimes  be  supernumer¬ 
ary  and  then  will  be  replaced  later  by  the  teeth  of  the  first  dentition. 

Early  Dentition. — Dentition  may  occur  remarkably  early,  and 
the  age  of  3  months  may  see  the  first  incisors  appearing.  This  is  an 
occasional  characteristic  of  hereditary  syphilis,  but  is  not  a  proof  of  the 
existence  of  this  disease.  In  some  instances  it  is  a  familial  characteristic. 
Sometimes  a  hard  white  cyst  resembling  an  erupting  tooth  appears  on  the 

alveolar  margin  in  the  first  few  months  of  life. 

Delayed  Dentition. — Much  more  frequent  than  prematurity  of 
dentition  is  that  of  delay.  Within  normal  limits  the  first  teeth  may  not 
appear  until  the  age  of  a  year,  but  a  period  longer  than  this,  or  even  not 
exceeding  it,  is  a  strong  indication  of  the  presence  of  rickets,  which 
is  the  most  frequent  cause.  Cretinism,  too,  as  well  as  mongolism,  may  be 

attended  by  delay  in  the  first  appearance  of  teeth.  .  . 

Irregularities  of  Dentition. — Disturbed  sequence  in  tne  eiuption 
of  the  teeth  seems  to  have  but  little  significance,  and  in  our  experience  has 
been  sometimes  both  a  hereditary  and  a  familial  characteristic  the 
appearance  of  the  upper  incisors  before  the  lower  has  been  claimed 
(Jacobi)2  to  be  an  attendant  upon  idiocy  with  premature  ossification  oi 
the  cranium.  It  certainly,  however,  occurs  m  many  normal  infants. 
Rachitis  is  a  .not  infrequent  cause  of  a  disarrangement  of  the  sequence. 

1  Edinb.  Med.  Jour.,  1S96,  II,  1025. 

2  Intestinal  Diseases  of  Infancy,  loo/,  lOo. 
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Irregularities  in  the  shape  and  character  of  the  teeth  are  seen  especially 
in  the  disposition  to  caries  following  severe  constitutional  diseases. 
This  is  especially  true  of  rickets  and  of  tuberculosis  and  the  so-called 
scrofulosis.  Furrowing  and  erosions  of  the  teeth,  especially  those  of  the 
permanent  set,  may  be  due  to  defective  formation  of  the  enamel,  often 
dating  from  the  occurrence  of  stomatitis  or  of  some  constitutional  illness 
in  early  childhood;  or  the  condition  may  be  hereditary.  The  notching 
and  the  development  of  a  peg-shaped  form  of  the  permanent  incisors  in 
inherited  syphilis  is  also  to  be  noted.  (See  Syphilis,  Vol.  I,  p.  670.)  Other 
irregularities  are  sometimes  seen,  such  as  that  of  size,  certain  teeth  being 
abnormally  small,  *or  some  abnormally  large.  Increased  rapidity  in  the 
eruption  of  teeth  may  follow  a  febrile  condition  (Langstein;1  Abels2). 
It  is  not  the  eruption  of  the  teeth  which  causes  the  fever,  but  the  reverse. 
The  number  of  the  teeth  is  sometimes  abnormal,  one  or  more  teeth  being 
wanting,  or  occasionally  the  number  being  greater  than  normal.  This 
is  more  often  seen  in  the  permanent  set  than  in  the  temporary.  The 
abnormality  may  sometimes  be  familial.  Failure  of  the  temporary 
teeth  to  fall  out  at  the  proper  time  is  liable  to  occasion  malposition  of 
those  of  the  second  set.  I  have  exceptionally  seen  so  many  of  the  first  set 
remaining  in  position  that  the  child  actually  appeared  to  have  two  rows 
of  teeth  in  each  jaw.  Excessive  thumb-sucking  sometimes  forces  the 
incisors  of  the  lower  jaw  inward  and  those  of  the  upper  jaw  outward 
(see  Thumb-sucking,  p.  566),  as  may  also  the  constant  sucking  at  a 
rubber  “  comforter.”  Lip-sucking,  too,  may  cause  depression  of  the  lower 
incisors. 

Difficult  Dentition. — Formerly  it  was  the  usual  practice  of  physi¬ 
cians  to  attribute  to  “ teething”  ailments  of  many  sorts  which  are  now 
generally  admitted  to  have  no  actual  connection  with  it.  Unfortunately 
the  custom  is  still  wide-spread  among  the  laity,  and  even  to  too  great  an 
extent  in  the  medical  profession  as  well.  Opposed  to  this  view  is  the 
more  modern  one  that  teething  is  a  purely  physiological  process  and 
never  produces  unpleasant  symptoms.  The  truth  probably  lies  some¬ 
where  between  these  extremes,  although,  with  many  others,  I  am  con¬ 
vinced  that  the  role  played  by  teething  in  the  production  of  symptoms  is 
a  very  small  one,  and  that,  as  a  rule,  dentition  produces  only  teeth.  The 
error  lies  largely  in  assuming  that  redness  of  the  gum  over  a  tooth 
about  to  appear  is  an  indication  of  trouble  produced  by  the  tooth.  The 
question  hinges  upon  what  is  to  be  called  the  eruption  of  a  tooth.  As  a 
matter  of  fact  there  is  scarcely  a  time  in  the  first  2  years  of  life  when  a 
tooth  is  not  either  pushing  through  the  gum  or,  more  deeply  situated, 
through  the  alveolar  process.  If  pain  and  other  disturbances  are  caused 
by  the  tooth  they  should  rather  occur  during  the  more  difficult  process — 
the  advance  of  the  tooth  through  the  resistant  bony  structure — for  the 
thin  layer  of  the  gum  overlying  a  tooth  which  is  nearly  erupted  is,  as 
is  well  known,  comparatively  insensitive.  Lancing  of  the  gum  often 
relieves  a  catarrhal  stomatitis  and  the  accompanying  local  and  nervous 
symptoms;  but  it  is  the  stomatitis,  not  the  presence  of  the  tooth,  which 
is  causing  the  disturbance  in  the  majority  of  cases,  and  which  is  relieved 
by  the  operation.  This  is  shown  by  the  fact  that  the  employment  of 
other  remedies  for  the  relief  of  the  stomatitis  is  often  promptly  followed 
by  disappearance  of  the  symptoms  which  had  been  attributed  to  teething. 

1  Deutsch.  med.  Wochenschr.,  1919,  XLV,  490. 

2  v\  len.  klin.  Wochenschr.,  1920,  XXXIII,  959. 
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Nevertheless  there  are  sometimes  instances  seen  in  particularly 
susceptible  children  where  the  close  approach  of  a  tooth  to  the  gum  and 
the  pressure  upon  this,  without  any  discoverable  stomatitis,  appears  to 
produce  symptoms  promptly  relieved  by  lancing.  I  have  occasionally 
seen  such  instances,  but  I  have  oftener  failed  to  see  any  benefit  following 
lancing.  Among  these  symptoms  may  be  mentioned  moderate  fever, 
restlessness,  disturbed  sleep,  fretfulness,  loss  of  appetite,  diarrhea,  saliva¬ 
tion  and  a  constant  tendency  to  put  the  hands  into  the  mouth.  Con¬ 
vulsions  may  very  rarely  occur,  but  I  have  never  seen  an  instance  of 
this  which  could  unequivocally  be  attributed  to  teething.  As  all  t'he 
symptoms  involved  may  be  due  to  a  catarrhal  stomatitis/associated  with 
gastrointestinal  disorders,  or  may  be  dependent  upon  more  remote  causes, 
the  necessity  of  most  careful  examination  of  the  whole  body  becomes 
evident.  Lancing  of  the  gums  should  be  the  last  thought  entertained  by 
the  physician;  not  the  first,  as  is  too  often  the  case.  Moreover,  gum- 
lancing,  if  not  followed  by  a  prompt  eruption  of  the  tooth,  mav  readily 
produce  a  cicatrix  which  would  increase  the  supposed  difficulty  in  the 
eruption  which  the  procedure  was  intended  to  alleviate. 

Alveolar  Abscess  (Gum-boil). — This  is  a  common  affection,  espe¬ 
cially  in  those  whose  teeth  have  been  neglected.  Following  a  pericemen¬ 
titis  an  abscess  develops  about  the  root  of  a  tooth.  Pain  and  swelling 
result,  sometimes  with  fever.  The  whole  side  of  the  face  may  be  much 
swollen.  The  pus  usually  discharges  itself  into  the  mouth,  but  occasion¬ 
ally  externally  through  the  cheek  or  into  the  antrum.  The  treatment 
should,  of  course,  have  been  prophylactic,  in  keeping  the  teeth  clean  and 
free  from  decay,  and  in  the  removal  of  carious  roots.  The  treatment  of 
the  attack  consists  in  the  employment  of  hot  applications  within  the 
mouth,  and  the  opening  of  the  abscess  as  soon  as  possible. 

Caries  of  the  Teeth. — This  condition  should  be  mentioned  espe¬ 
cially  on  account  of  its  deleterious  influence  upon  the  system  in  general. 
It  is  of  extremely  common  occurrence,  and  has  been  claimed,  as  stated  by 
Grieves,1  although  not  entirely  accepted  by  him,  to  affect  about  25  per 
cent,  of  the  teeth  of  85  per  cent,  of  American  school-children.  Older 
theories  regarding  dental  caries  dealt  only  with  local  causes,  such  as  lack 
of  care  and  the  action  of  bacteria,  especially  the  bacillus  acidophilus 
adontolyticus.  It  has  been  supposed  that  these  organisms  form  lactic 
acid,  which  dissolves  the  lime  on  the  surface  of  the  tooth,  thus  favoring 
the  formation  of  cavities.  It  has  been  claimed,  however,  that  the 
mere  presence  of  this  bacillus  in  caries  does  not  prove  that  it  is  a  causative 
factor,  as  it  may  be  found  in  the  mouth  independent  of  the  existence  of 
decay  (Marshall).2  In  the  last  few  years  there  has  been  considerable 
study  concerning  the  effect  of  diet  upon  the  teeth.  Previously  diet 
had  been  considered  a  factor  in  caries,  only  from  the  viewpoint  of  carbo¬ 
hydrate-content  and  the  effect  of  sugars  in  favoring  the  growth  of  organ¬ 
isms  in  the  mouth.  Howe3  in  his  animal  experimentation  could  not 
find  that  high-carbohydrate  feeding  caused  caries.  Several  studies, 
among  which  may  be  mentioned  those  of  Mellanby,4  McCollum,  Sim- 
monds,  Kinney  and  Grieves,5  Grieves,6  and  Marshall,7  have  been  made 

1  Jour.  Amer.  Med.  Assoc.,  1922,  LXXIX,  1567. 

2  Physiol.  Rev.,  1924,  IV,  564. 

3  Jour.  Amer.  Med.  Assoc.,  1922,  LXXIX,  1565. 

4  Lancet,  1918,  II,  767. 

5  Johns  Hopk.  Hosp.  Bull.,  1922,  XXXIII,  202. 

6  Loc.  cit. 

7  Loc.  cit. 
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to  explain  the  effect  of  the  dietary  factor.  It  is  evident  from  these  that 
the  teeth,  while  to  a  certain  extent  specialized  structures,  belong  to  the 
category  of  bony  tissues ;  and  it  would  seem  that  some  of  the  facts  demon¬ 
strated  about  the  metabolism  of  bone  can  be  applied  to  the  study  of  teeth. 
This  may  account  for  the  frequency  of  caries  in  rickets.  Beyond  this  it 
does  not  seem  possible  to  conclude  at  the  present  time;  but  it  can  be 
accepted  that  decay  of  the  teeth  is  aided  by  diets  deficient  in  vitamin  A, 
calcium,  and  protein.  None  of  this  militates  against  the  influence  of 
lack  of  care  of  the  teeth  in  favoring  their  decay,  as  shown  by  the  fact  that 
the  disease  prevails  so  greatly  among  the  poor,  where  this  care  is  entirely 
neglected.  In  fact,  soft  diet  favors  the  development  of  caries  through 
its  failure  to  cleanse  the  teeth,  and  also  probably  because  the  salivary 
flow  is  not  stimulated  by  it,  since  Cohen1  believes  that  saliva  contains  a 
substance  or  substances  which  prevent  caries.  Any  acute  febrile  disturb¬ 
ance,  especially  scarlet  fever  and  measles,  results  in  defective  enamel 
on  the  teeth,  and  long-continued  conditions  affecting  the  general  health, 
such  as  gastro-intestinal  disorders,  rickets  and  tuberculosis,  have  the 
same  result.  The  specific  effect  of  syphilis  has  been  discussed  elswhere 
(Vol.  I,  p.  670). 

Apart  from  the  direct  effect  of  the  caries,  such  as  toothache,  imperfect 
mastication,  foul  breath,  alveolar  abscess,  forms  of  stomatitis,  and  the 
like,  absorption  may  readily  take  place  through  the  resulting  gingivitis. 
Tuberculosis  of  the  glands  below  the  jaw  and  finally  even  of  more  distant 
parts  of  the  body  may  occur;  and  it  is  likely  that  anemia,  continued 
fever,  and  acute  and  chronic  rheumatic  conditions  may  be  brought  about 
in  the  same  way.  In  any  event  it  is  certain  that  the  treatment  of  the 
associated  inflammation  of  the  gums  as  well  as  that  of  the  caries  appears 
to  be  an  essential  in  obtaining  improvement  of  the  general  condition  in 
many  instances.  It  is  probable,  too,  that  the  irritation  produced  by 
carious  teeth  is  responsible  for  many  nervous  conditions,  such  as  habit- 
spasm  m  which  the  face  is  involved,  as  well  as  headache.  The  importance 
of  effort  for  the  prevention  of  dental  caries  is  evident  and  of  prompt  treat- 
ment  if  already  present;  and  this  applies  to  the  first  set  of  teeth  as  well 
“the  later  one.  Many  mothers  regard  it  as  a  matter  of  indifference 
whether  or  not  the  primary  teeth  decay,  and  fail  to  consult  a  dentist 
regarding  this.  Not  only  are  the  results  mentioned  liable  to  happen,  but 
it  is  ol  frequent  occurrence  that  the  6-year-old  molars,  erupting  as  they 
do  without  the  displacement  of  any  of  the  primary  teeth,  come  in  and 
decay  without  this  being  discovered.  In  the  prevention  of  caries  it 
s  ould  be  remembered  that,  in  addition  to  the  systematic  use  of  the  tooth- 
brusn  and  of  antiseptic  lotions,  coarser  food,  such  as  stale  bread,  vege¬ 
tables  and  fruits,  is  mechanically  helpful,  and  the  diet  should  be  one  which 
gives  due  regard  to  the  content  in  vitamin,  protein  and  salt.  It  is  also 
+  suPPose  that  the  pregnant  woman  should  have  a  diet  containing 
sufficient  mineral  matter  and  proper  vitamin-supply,  and  that  this  will 
assist  m  the  proper  development  of  teeth  in  her  offspring.  That  this  will 
lave  an  actua.  influence  upon  the  teeth  of  the  child  does  not  seem  to  have 
een  proven.  In  the  direct  line  of  treatment,  every  young  child  should 
nave  its  teeth  examined  by  a  dentist  at  regular  intervals,  and  every 
carious  tooth  or  the  primary  set  given  appropriate  treatment,  the  tooth 
being  filled  whenever  possible. 


1  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  160. 
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PIGMENTATION  OF  THE  MUCOUS  MEMBRANE 

Pigmentation  of  the  mouth  may  occur  in  Addison’s  disease  and  possi¬ 
bly  in  pernicious  anemia  (Rolleston).1  It  may  also  be  present  and  very 
dark,  in  the  absence  of  disease,  in  persons  of  dark  complexion  or  in  dark- 
skinned  races.  The  subject  has  been  reviewed  by  Weber.2  Localized 
upon  the  tongue  it  aids  in  producing  the  condition  known  as  “black 
tongue,”  (see  p.  22). 

CATARRHAL  STOMATITIS 

Etiology. — This  disorder  is  not  only  a  very  common  affection,  but 
is  an  attendant  upon  various  other  diseases.  It  is  oftenest  seen  in  early 
childhood  and,  especially,  in  infancy.  The  period  of  life  at  which  it  is 
most  likely  to  occur  is  that  for  the  eruption  of  the  temporary  teeth. 
This  is  not  evidence,  however,  that  dentition  is  in  any  way  causative  of 
it.  (See  p.  4.)  Traumatism  of  various  sorts  is  active  in  its  produc¬ 
tion.  Here  may  be  mentioned  rough  washing  of  the  mouth  by  the  nurse, 
which  is  a  very  frequent  agent,  and  the  action  of  hot  or  chemically 
irritating  substances.  A  frequent  etiological  factor  is  lack  of  cleanli¬ 
ness,  the  result  either  of  neglect  or  of  the  introduction  of  unclean  objects 
into  the  mouth,  and  the  consequent  irritation  through  bacteriological 
action  which  follows.  Diseases  of  the  gastroenteric  tract  are  very  com¬ 
monly  attended  by  catarrhal  stomatitis,  as  are  many  of  the  acute  infec¬ 
tious  disorders,  especially  measles,  diphtheria  and  scarlet  fever;  and 
other  varieties  of  stomatitis  are  constantly  accompanied  by  inflammation 
of  the  catarrhal  form.  A  variety  of  the  disease  may  occur  in  the  new¬ 
born,  the  result  of  a  too  vigorous  desquamation  of  the  epithelium,  which 
often  extends  to  the  throat  and  other  parts  of  the  alimentary  tract. 

Symptoms. — The  mucous  membrane  of  the  mouth  becomes  red, 
swollen,  hot  and  tender.  The  change  is  seen  especially  on  the  gums  and 
the  tongue,  but  frequently  also  on  the  lining  of  the  lips,  cheeks  and  palate. 
Slight  bleeding  may  occur.  The  central  portion  of  the  dorsum  of  the 
tongue  is  usually  coated,  while  the  tip  and  edges  exhibit  swollen  and  red 
filiform  papillae.  Not  infrequently  the  whole  of  the  dorsum  is  red.  The 
swelling  is  especially  marked  on  the  mucous  membrane  about  the  teeth. 
The  tongue  and  lips  may  be  fissured.  Salivation  is  decided  and  often 
so  excessive,  particularly  in  nurslings,  that  the  secretion  overflows  the 
lips,  irritates  the  surrounding  skin  and  moistens  the  clothing.  That  the 
inflammation  is  painful  is  evidenced  by  the  complaints  of  older  children, 
and  by  the  continued  restlessness,  fretfulness,  crying  and  sleeplessness  of 
infants,  and  their  refusal  to  take  food,  although  clearly  hungry.  An 
attempt  to  nurse  is  promptly  followed  by  dropping  of  the  nipple  with  a 
cry  of  pain.  Moderate  swelling  of  the  lymphatic  glands  below  the  jaw 
may  develop.  The  temperature  is  normal  or  slightly  elevated.  Diarrhea 
and  vomiting  may  occur,  but  rather  as  complications  or  as  causes  than 
as  symptoms  of  the  disease. 

The  course  of  the  disease  is  a  few  days  or  a  week  in  length  in  children 
under  treatment  and  otherwise  healthy.  In  those  debilitated  or  suffering 
from  other  affections  it  may  be  much  longer. 

Treatment. — Food  is  best  given  in  a  cool  form  and  liquid  or  soft. 
If  sucking  is  painful,  feeding  with  a  spoon  can  be  employed.  Should  all 
food  be  refused,  gavage  may  be  used,  but  this  is  rarely  necessary.  Small 

1  Proc.  Roy.  Soc.  Med.,  Clin.  Sec.,  1909—1910,  III,  9. 

2  Quart.  Jour.  Med.,  1919,  XII,  404. 


8 


THE  DISEASES  OF  CHILDREN 


pieces  of  ice  may  be  put  frequently  into  the  mouth.  The  mouth  should 
be  kept  very  clean  through  oft-repeated  washing  with  cold  water;  a  solu¬ 
tion  of  potassium  permanganate  (1:8000  or  stronger);  or  a  saturated 
solution  of  boric  acid,  to  which  a  little  tincture  of  myrrh  may  well  be 
added  (1:24).  All  rough  cleansing  processes  must  be  avoided,  and  a 
soft  pledget  of  absorbent  cotton  moistened  with  the  solution  employed. 
Painting  with  a  weak  solution  of  nitrate  of  silver  (1  to  2  per  cent.)  may 
be  used  in  obstinate  cases.  Internal  medication  is  hardly  required. 


APHTHOUS  STOMATITIS 

(Herpetic  Stomatitis,  Maculo-fibrinous  Stomatitis,  Aphthae) 

The  nature  of  this  affection  is  not  well  understood.  The  title  u  her¬ 
petic  has  been  employed  on  the  theory  that  the  lesions  were  the  counter¬ 
part  of  herpes  upon  the  lips;  but  this  relationship,  although  possible  has 
not  been  proven,  and  the  title  “ herpetic  stomatitis”  may  well  designate 
inflammation  of  another  variety.  (See  Simple  Ulceration,  p.  18 ) 
•  Aphthae  is  a  title  long  in  vogue  and  formerly  applied  to  a  variety  of 
affections  of  the  mouth. 

Etiology.— Age  has  a  predisposing  influence,  the  disease  being 
most  common  m  infancy  and  early  childhood,  and  especially  in  the  2d 
y,ea!'.“  “fe,  although  not  infrequent  in  adults.  In  587  cases  in  early  life 
“  hJ  Montd  the  ages  were:  Under  6  months,  10;  in  the  1st  year, 
69;  1  to  2  years,  290;  2  to  3  years,  106;  3  to  4  years,  45;  4  to  14  years,  77. 
Ihe  previous  health  has  no  influence  except  that  the  disease  is  not  infre¬ 
quently  associated  with  disturbances  of  the  digestion.  Uncleanliness  of 
the  mouth  appears  to  be  an  important  predisposing  factor.  In  certain 
subjects  there  is  seen  a  decided  tendency  to  frequent  recurrence.  No 
specific  microorganism  has  been  demonstrated,  nor  has  an  infectious 
quality  been  certainly  proven,  although  often  believed  with  some  reason 
to  exist  It  has  been  claimed  by  Ollivier2  and  others  that  the  malady  is 
twf ‘A  Ur  the ;  loot-and-mouth-disease  of  cattle  and  transmitted  from 
S’  fut  ^  vle™  there  appears  to  be  no  sufficient  basis. 

n  ft  A  l  geiK  be h,eVeS  ^hat  the  underlying  factor  is  a  disturbance  of 
nutrition,  perhaps  dependent  on  a  lack  of  sufficient  water-soluble  vitamin 

irreviffiir0w!fal  Anatomy-~)rhe  lesions  consist  of  small  patches  of 
snilt  nen  tC  varyl?£  111  Slze  from  that  of  a  small  pinhead  to  that  of  a 
lesinnP!U, T  +  are  discrete,  or  occasionally  somewhat  confluent.  The 
and  a  whvf-i'T  a  ,  rs  a®  ap  elevation  of  the  epithelium  with  a  red  margin 

ous  exud- tfon  bntreVn  IV®  produ?ed  by  cellular  proliferation  and  fibrin- 
emi.  ft  ,  .  beneath  the  epithelium,  surrounded  by  a  zone  of  hyper- 

on  account  of  tt  T  '  ^U  6  '  ia£  a  vesicle  first  develops  but  is  unrecognized 
hours  the  tnLor»l  UenCe  °f-  molsture  of  the  mouth.  In  about  24 
patch  reml!  t  covermg  Is '°st  and  an  opaque  whitish  or  yellowish 
mucous  membra  o  +i.  !? .  superficial  and  is  level  with  the  surrounding 
an  infiltration  -  a  )i  U'U  C  Say’  ’’  IS  11  an  ul°er  in  a  strict  sense,  but 
surf  ace  rema  in’s an  Ttf  ®  0u  be  made  to  remove  the  exudate  a  bleeding 
change  . 1  h®  efdate  lsabs°rbed  in  a  few  days  without  necrotic 

remains  k  8  P  ’  and  new  ePithelium  spreads  over  the  erosion  which 

l  Henoch’s  Festschrift,  1890,  461. 

Kev.  mens,  des  mal.  de  l’enf.,  1892,  X,  11. 

Amer.  Jour.  Dis.  Child.,  1923,  XXVI,  309. 
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,,  S/rf1Ptoms*~Tllie  principle  symptom  consists  in  the  presence  of 
the  lesions  and  the  local  conditions  produced  by  them.  The  plaques 
appear  in  successive  crops,  their  favorite  seat  being  the  inner  surface  of  the 
lips  and  the  edge  of  the  tongue,  although  any  part  of  the  oral  cavity  may 
be  attacked.  The  process  may  occasionally  extend  to  the  pharynx  and 
tonsils,  the  lesions  may  be  few  in  number  and  are  usually  chiefly  dis¬ 
crete,  but  sometimes  numerous  and  coalesce  into  large,  irregular  patches 
They  are  painful  and  tender  to  the  touch,  and  the  taking  of  food  is  often 
almost  refused  on  account  of  the  suffering  produced;  the  pain  being  simi¬ 
lar  to  that  present  in  catarrhal  stomatitis,  but  greater.  The  secretion 
of  saliva  is  increased;  the  tongue  is  coated;  there  may  be  an  odor  to  the 
breath,  but  not  of  the  offensive  character  present  in  ulcerative  stomatitis. 

The  general  symptoms  consist  of  malaise,  loss  of  appetite,  often 
moderate  fever,  fretfulness  and  disturbed  sleep;  the  degree  of  these 
corresponding  to  that  of  the  involvement.  The  cervical  lvmphatic 
glands  are  sometimes  enlarged  in  severe  cases. 

Complications.— -Catarrhal  stomatitis  always  accompanies  the 
process,  herpes  labialis  is  sometimes  seen;  and  vomiting  and  diarrhea  may 
occur. 

an<^  Prognosis.  In  the  milder  discrete  cases  the  duration 
is  seldom  more  than  a  few  days  or  a  week  and  the  prognosis  is  entirely 
good.  The  confluent  cases  last  somewhat  longer.  If  previous  constitu¬ 
tional  debility  exists  the  duration  may  be  extended  to  2  or  3  weeks  through 
the  persistent  development  of  fresh  crops,  and  the  general  nutrition  may 
be  affected. 

Diagnosis. — As  a  rule  this  is  unattended  by  difficulty.  The  con¬ 
fluent  form  may  suggest  diphtheria,  especially  if  the  aphthous  lesions 
develop  first  or  chiefly  in  the  pharynx;  but  scattered  aphthae  elsewhere  in 
the  mouth  will  settle  the  question.  In  some  cases  confusion  with  ulcera¬ 
tive  stomatitis  may  arise,  but  the  lesions  in  this  disease  develop  more 
slowly,  are  fewer  in  number,  more  localized,  and  appear  chiefly  at  the 
junction  of  the  teeth  with  the  gums,  while  the  breath  is  characteristi¬ 
cally  offensive.  There  is  also  in  this  a  tendency  to  hemorrhage  and  to 
breaking  down  of  the  mucous  membrane. 

Treatment.  Prophylaxis. — This  is  limited  to  the  keeping  of  the 
mouth  clean  and  the  general  health  good;  yet  with  our  ignorance  of  the 
exact  cause,  preventive  measures  are  unsatisfactory. 

Treatment  of  the  Attack. — Thorough  gentle  washing  should  be 
employed  freely,  as  in  catarrhal  stomatitis,  with  a  cold  solution  of  boric 
acid  (10  per  cent.),  or  of  permanganate  of  potash  (1:10,000  or  stronger). 
If  the  healing  is  tardy  the  lesions  may  be  touched  carefully  with  burnt 
alum  or  nitrate  of  silver;  or  painting  the  lining  of  the  mouth  with  a  1 
per  cent,  solution  of  nitrate  of  silver  may  be  employed.  The  food  given 
should  be  soft  and  unirritating  and  preferably  cool.  Gerstenberger1 
believed  recovery  was  hastened  by  the  administration  of  orange-juice 
or  the  juice  of  canned  tomatoes. 


THRUSH 

(Sprue) 

The  disease  has  been  known  since  early  times,  but  its  nature  not 
understood  until  revealed  by  the  studies  of  Berg2  in  1841  and  of  Muller3 

1  Loc.  tit. 

2  Jour.  f.  Kinderkr.,  1847,  IX,  194. 

3  Arch.  f.  Anat.  u.  Physiol.,  1842,  193. 
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in  1842.  Its  frequency  has  been  much  diminished  as  a  result  of  the 
greater  care  for  cleanliness  now  exercised. 

Etiology. — The  affection  is  seen  almost  solely  at  an  early  age, 
particularly  in  the  first  2  or  3  months  of  life,  although  it  may  occur  later  in 
marantic  or  neglected  subjects,  especially  in  institutions  for  infants;  and 
it  may  even  occasionally  develop  in  vigorous  infants  in  perfect  health. 
It  can  appear,  too,  in  adult  life  in  the  course  of  debilitating  diseases.  Its 
occurrence  in  early  infancy  is  favored  by  the  greater  dryness  and  the 
greater  degree  of  rest  of  the  mouth  and  tongue  at  this  period.  The 
presence  of  gastro  intestinal  disorders  is  a  powerful  predisposing  factor, 
as  is  catarrhal  stomatitis.  Slight  injury  to  the  mouth  made  by  roughness 
in  cleansing  it  also  produces  the  unhealthy  local  condition  necessary  for 
the  development  of  the  parasite.  The  absence  of  cleanliness  acts  in  a 
similar  manner.  The  nature  of  the  diet  has  little  influence,  since  breast¬ 
fed  children  may  also  be  attacked. 

That  the  malady  is  infectious  has  been  shown  beyond  question.  It 
can  certainly  be  acquired  from  unclean  rubber  nipples,  or  even  from  the 
maternal  nipple,  and  we  have  seen  it  spread  among  infants  in  a  hospital 
in  spite  of  careful  hygienic  precautions.  The  germ  consists  of  a  mould- 
fungus  of  the  class  of  hyphomycetes,  but  its  exact  position  is  even  yet 
undetermined  and  it  has  been  variously  named.  It  was  first  described 
by  Berg.1  Robin2  named  it  the  oldium  albicans  and  Reess3  the.  saccharo- 
myces  albicans,  while  Plaut4  identified  it  with  the  monilia  Candida. 
I  nder  the  microscope  can  be  seen  long,  fine,  mycelial  threads  with  numer¬ 
ous  gonidia,  although  the  organism  is  subject  to  considerable  variation. 
There  are  mingled  with  these  epithelial  cells,  red  and  white  blood-corpus¬ 
cles  and  bacteria.  The  fungus  is  present  in  many  normal  mouths  without 
producing  an  infection;  may  be  found  readily  in  healthy  stools;  and  exists 
to  a  certain  extent  free  in  the  air.  The  germ  is,  therefore,  wide-spread 
and  only  awaits  favorable  conditions  for  its  development.  Outside  of 
the  body  itfgrows  readily  in  a  solution  of  sugar  or  one  of  gelatin. 

Pathological  Anatomy. — The  parasite  enters  between  the  epi¬ 
thelial  cells  and  develops  best  beneath  the  superficial  layer.  Thence 
spores  and  mycelial  threads  penetrate  the  different  lower  layers  of  the 
epithelium,  but  generally  do  not  extend  beyond  this.  The  process  is 
not  productive  of  pus.  The  infection  may  extend  to  the  tonsils  and 
pharynx  and  rarely  to  the  nasopharynx,  middle  ear,  esophagus,  stomach, 
intestines,  larynx,  trachea,  lungs,  and  skin.  Even  the  walls  of  the  blood¬ 
vessels  and  the  tissues  may  be  penetrated  in  some  cases  (Heller)5  and 
the  disease  may  exceptionally  be  spread  by  the  blood,  metastasis  occur¬ 
ring  in  remote  parts  of  the  body,  as  the  spleen  and  kidneys  (Schmorl) 6 
or  the  brain  (Zenker).7  A  general  infection  by  thrush  has  been  reported 

by  Heubner,8  and  a  case  of  wide-spread  involvement  of  the  cutaneous 
surface  by  Christison.9 

Symptoms.  The  characteristic  symptom  is  the  presence  of  the 
parasite  in  the  mouth.  Small  white  patches  develop  of  pin-point  size  and 


1  Loc.  cit. 

2  Hist,  natur.  des  vegetaux  parasit.,  Paris,  1853,  488. 
bitzuiigsber  d.  med.-phys.  Societat;  Erlangen,  1876-7,  IX,  190. 

5  ixTre  and  Aassermann,  Handb.  d.  path.  Microorg.,  1903,  I,  575. 
62  VersammL  deutsch.  Naturforsch.  u.  Aerzte,  1889,  342. 
Centralb.  f.  Bact.  u.  Parasitenk.,  1890,  VII,  329. 

'  Jahresb.  d.  Dresdener  Gesellsch.  f.  Natur.  u.  Heilk.,  1861-2,  51. 
Deutsch.  med.  Wochenschr.,  1903,  XXIX,  581 
9  Amer.  Jour.  Dis.  Child.,  1923,  XXVI,  250 
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larger  rcscrahling  curdled  milk  They  are  situated  chiefly  on  the  dorsum 

lopalftt°nSTn  bUt  the  m?  °f  t*he  cheeks>  kPs>  and  palate  is  also  a  favorite 
locality.  They  may  be  few  m  number  and  discrete,  but  oftener  are 

veiy  numerous  and  tend  to  coalesce,  forming  large  plaques.  The  patches 

» i -w w  i- _  *  £  •  i  li/*  c^l,  and  can  be  removed 

rpr!^^6  TenC1Se  conf.lderable  force>  a  raw,  slightly  bleeding  surface 
remaining.  The  surrounding  mucous  membrane  is  reddened.  As  the 

lesions  grow  older  they  become  more  yellowish  and  are  more  easily 
removable  or  loosen  of  themselves.  The  mouth  is  rather  dry,  and  the 
reaction  of  the  saliva  is  generally  acid;  this  latter  being  probably  the  result 
oi  the  growth  of  the  parasite  rather  than  a  favoring  cause,  since  the  fungus 
thnves  best  on  alkaline  or  neutral  media.  Nursing  is  painful  and  food 
often  refused;  and  swallowing,  too,  causes  pain  if  the  disease  extends  to 
the  fauces.  Gastrointestinal  disturbance,  although  often  the  predispos¬ 
ing  cause,  may  sometimes  be  a  result  of  the  disease;  diarrhea  being  a 
frequent  symptom  and  producing  great  irritation  of  the  buttocks. 
Vomiting  may  occur  and  there  may  be  moderate  fever.  Any  marantic 

condition  previously  existing  is  increased  by  the  interference  with  the 
taking  of  food. 


u  UI-S ?  and  Prognosis.  Under  suitable  treatment  in  comparatively 
healthy  infants,  the  duration  is  short,  lasting  only  1  or  2  days  and  the 
prognosis  is  excellent.  In  debilitated  infants,  on  the  other  hand,  the 
disease  may  be  obstinate,  either  entirely  unyielding  or  continually 
recurring  after  apparent  improvement.  In  such  cases  thrush  adds  to  the 
debility  and  hastens  the  fatal  ending.  The  prognosis  is  also  less  favor¬ 
able  when  the  process  spreads  to  the  pharynx.  In  rare  instances  death 
has  been  caused  by  occlusion  of  the  esophagus.  Riemschneider1  reports 
a  case  in  which  fatal  hemorrhage  occurred  from  the  erosion  of  a  blood¬ 
vessel  in  the  esophagus. 

Diagnosis. — Thrush  can  scarcely  be  confounded  with  any  other 
disease,  although  superficial  examination  may  cause  it  to  be  mistaken 
for  curdled  milk.  The  latter,  however,  is  easily  removable  and  con¬ 
sequently  recognized  without  difficulty.  Patches  in  the  pharynx 
might  suggest  diphtheria,  but  the  presence  of  the  fungus  in  the  mouth 
as  well  usually  excludes  this  malady.  Microscopic  examination  readily 
removes  all  uncertainty. 

Treatment.— Prophylaxis  is  most  important,  and  is  readily 
attained  by  cleanliness  of  the  mouth  and  of  everything  which  goes  into 
it,  including  rubber-nipples  and  the  maternal  breast.  Systematic  cleans¬ 
ing  must  be  done  with  the  greatest  gentleness  in  order  to  prevent  the 
development  of  abrasions;  absorbent  cotton  wrapped  about  the  finger 
or  on  an  applicator  being  employed  rather  than  coarser  material;  or  the 
cleansing  omitted  altogether  (see  Vol.  I,  p.  64). 

The  treatment  of  the  attack  itself  consists  likewise  of  careful,  very 
gentle,  frequent  washing  of  the  mouth.  The  patches  may  be  cautiously 
rubbed  away  with  pledgets  of  cotton  moistened  with  an  alkaline  solution, 
as  of  borax  (10  per  cent.),  or  bicarbonate  of  soda  (6  per  cent.),  and  the 
mouth  bathed  3  or  4  times  a  day  with  some  remedy  destructive  to 
the  fungus.  Among  these  substances  are  permanganate  of  potash 
(1 :5000  or  stronger),  liquor  formaldehydi  (1  or  2: 100),  or  nitrate  of  silver 
(1  per  cent.).  The  old-time  borax-and-honey  should  be  avoided, 
since  any  saccharine  substance  favors  the  growth  of  the  fungus.  In 
its  place  a  25  per  cent,  solution  of  borax  in  glycerin  may  be  used.  We 


1  Monatsschr.  f.  Kinderheilk.,  1923,  XXVI,  71. 
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have  found  the  employment  of  yeast  sometimes  of  great  benefit,  washing 
the  mouth  several  times  daily  with  a  suspension  of  J4  of  a  yeast-cake  in  2 
Ounces  (59  c.c.)  of  water.  In  other  cases  it  is  entirely  without  effect. 
Faber  and  Dickey1  recommend  a  few  daily  applications  of  a  1  per  cent, 
solution  of  gentian  violet.  Such  constitutional  treatment  should  be 
employed  as  the  other  symptoms  present  demand. 

ULCERATIVE  STOMATITIS 

This  form  of  inflammation  of  the  mouth  is  one  of  the  severer  varieties, 
much  less  common  than  those  previously  described.  It  has  been  recog¬ 
nized  as  a  distinct  affection  only  since  the  last  part  of  the  18th  century. 

Etiology. — Age  is  an  important  factor,  the  disease  being  most  fre¬ 
quent  at  from  4  to  8  years  and  being  seldom  seen  before  this  period.  It 
appears  not  to  develop  until  the  teeth  have  erupted.  Imperfect  hygiene, 
uncleanliness  of  the  mouth,  and  any  debilitating  influence  strongly 
predispose.  The  disease  is  consequently  much  more  common  among 
the  poor  than  among  those  of  better  social  condition.  It  is  a  not  infre¬ 
quent  symptom  of  scurvy,  and  may  be  an  attendant  upon  diphtheria, 
measles,  scarlet  fever,  typhoid  fever,  and  other  infectious  diseases. 
The  presence  of  carious  teeth  is  a  predisposing  cause,  and  it  may  be 
produced  by  metallic  poisons,  especially  mercury.  It  would  seem  that 
the  malady  does  not  often  attack  those  in  previously  good  general 
health  and  with  the  mucous  membrane  of  the  mouth  in  a  normal  condi¬ 
tion.  It  often  appears  in  epidemic  form  in  hospital  wards,  indicating 
that  it.  depends  upon  some  specific  transmissible  germ.  According 
to  the  investigations  of  Bernheim  and  Pospischill2  a  fusiform  bacillus 
and  a  spirochete  identical  with  those  seen  in  ulcero-membraneous  angina 
(p.  39)  were  found  in  all  but  2  of  30  cases  of  ulcerative  stomatitis. 
The  bacillus  is  long  and  narrow,  larger  than  the  diphtheria-bacillus,  and 
with  pointed  ends  (bacillus  fusiformis) .  Two  are  often  joined  end  to  end. 
This  germ  is  always  accompanied  by  a  spirochete  much  longer  and 
thinner  than  the  bacillus. 

Pathological  Anatomy. — The  lesions  usually  begin  on  the  free 
border  of  the  gums.  There  first  occurs  hyperemia  with  swelling  from 
inflammatory  exudate ;  the  gum  becoming  loosened  from  the  teeth,  much 
swollen,  bleeding  easily,  and  exhibiting  a  reddish-purple  color.  Ulcera- 
tion  now  appears  upon  the  free  border,  indicated  by  a  narrow,  yellowish 
line,  due  to  the  development  of  necrosis  in  the  superficial  layer  of  the 
mucous  membrane.  The  process  rapidly  advances  in  breadth  as  well 
as  m  depth,  and  commonly  spreads  by  contiguity  to  the  mucous  mem- 
brane  of  the  cheek  and  lip.  The  ulcers  which  are  produced  are  cov- 
eied  by  a  grayish  or  yellowish  material,  which  is  firmly  adherent  to  the 
subjacent  tissue.  As  recovery  takes  place  the  necrotic  tissue  loosens 
and  a  new  epithelial  covering  forms.  In  the  most  severe  cases  the  necro¬ 
sis  extends  into  the  alveolar  process  of  the  jaw,  the  roots  of  the  teeth  may 
be  exposed,  and  the  teeth  themselves  fall  out. 

i  T^e  character  of  the  local  process  has  already  been 

c  escri  eel  I  he  original  lesion  in  most  cases  is  situated  on  the  external 
aspec  o  the  gums,  usually  next  to  the  lateral  incisor  teeth,  sometimes  the 
canines  oi  molars,  and  oftenest  in  the  lower  jaw  upon  one  side  only.  In 
mo,s  ms  ances  the  disease  spreads  to  the  mucous  membrane  of  the  cheek 
or  ip  m  contact  with  the  original  lesion.  The  edges  of  the  tongue  are 

;j°ur  Amer.  Med.  Assoc.  LXXXV,  400. 

Jahrb.  f.  Kmderheilk.,  1898,  XL VI,  434. 
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not  infrequently  involved.  The  process  may  extend  to  the  tonsils  and 
occasionally  the  palate,  or  may  sometimes  originate  there.  (See  Ulcero¬ 
membranous  Tonsillitis,  p.  39.)  The  first  symptoms  noticed  are  usu- 
ally  salivation  and  a  very  offensive  odor  of  the  breath.  The  lesions  are 
painful  and  tender  and  food  is  refused,  partly  from  this  reason  and  partlv 
rom  loss  of  appetite.  The  tongue  is  coated,  swollen  and  often  tooth- 
marked.  The  ulcerated  area  bleeds  easily  if  disturbed  by  examination. 
Constitutional  symptoms  may  be  absent,  or  in  severer  cases  there  may  be 
fretfulness,  fever,  pallor,  swelling  and  tenderness  of  the  submaxillary 
ymphatic  glands,  and  decided  debility,  or  even  symptoms  of  a  septic 

Complications.  Vomiting  and  diarrhea  are  sometimes  seen,  per- 
haps  the  result  of  swallowing  the  secretion  of  the  ulcers.  More  or  less 
catairhal  stomatitis  is  common  and  aphthous  stomatitis  may  likewise 
occur,  Noma  may  be  a  sequel. 

,  ^our?e  an<3  Prognosis.  In  average  cases  under  proper  treatment 
the  attack  lasts  7  to  10  days,  the  slough  separates,  hemorrhage  and  pain 
cease,  the  salivation  and  the  odor  disappear,  and  recovery  is  complete. 
If  untreated,  however,  the  disease  may  continue  sometimes  for  months. 
In  the  severer  cases,  too,  where  the  periosteum  becomes  involved,  the 
course  is  more  prolonged.  Even  the  milder  cases  occasionally  become 
somewhat  chronic  in  spite  of  treatment.  Relapses  are  prone  to  occur. 
In  the  exceptional  instances  which  end  fatally,  death  is  due  to  exhaustion 
or  to  some  complicating  cause,  such  as  sepsis  or  noma. 

Diagnosis.— This  is  unattended  by  difficulty  in  most  instances.  The 
situation  of  the  lesion  and  the  offensive  odor  are  characteristic.  Aph¬ 
thous  ulcers  may  in  some  cases  first  appear  upon  the  free  borders  of  the 
gums  and,  if  confluent,  may  at  first  cause  uncertainty.  The  patches, 
however,  are  superficial  and  other  discrete  lesions  in  the  mouth,  together 
with  the  absence  of  the  odor,  make  the  diagnosis  clear.  Diphtheria  of 
the  mouth  is  uncommon,  nearly  always  secondary  to  that  of  the  fauces, 
and  presents  really  no  close  resemblance.  Noma  is  characterized  by  the 
extensive  induration  usually  in  the  cheek,  and  by  the  black,  gangrenous 
tissues.  I  have  known  severe  ulcerative  stomatitis  with  involvement  of 
the  alveoli  and  loss  of  teeth  to  be  designated  noma;  but  the  process  in  the 
latter  condition  is  much  more  severe.  The  diagnosis  of  the  cause  of 
stomatitis  should  also  be  made  when  possible,  particularly  with  refer¬ 
ence  to  the  existence  of  some  constitutional  condition,  the  influence  of 
mercury,  or  the  presence  of  scurvy. 

Treatment.  Prophylaxis. — This  consists  in  the  removal  of  all  pre¬ 
disposing  causes  by  improving  the  general  health,  attending  to  cleanliness 
of  the  mouth,  the  treatment  of  carious  teeth,  and,  in  hospital  practise, 
the  isolation  of  children  already  attacked.  Particular  caution  must  be 
observed  after  the  occurrence  of  acute  infectious  diseases. 

Treatment  of  the  Attack. — The  cause  must  be  sought  for  and  removed 
if  possible,  and  measures  must  be  taken  to  improve  the  general  health,  to 
guard  against  relapses  by  the  administration  of  tonic  treatment,  often 
with  iron,  and  especially  to  see  that  sufficient  food  is  taken,  even  by 
gavage  if  necessary.  The  food  should  naturally  be  of  an  unirritating, 
cool,  and  easily  digestible  nature.  For  local  treatment  frequent  washing 
of  the  mouth  with  a  solution  of  permanganate  of  potash  (1:1000)  offiwith 
peroxide  of  hydrogen  (10  to  50  per  cent.)  should  be  used.  A  solution  of 
nitrate  of  silver  (5  to  10  grains  (0.32  to  0.65) :  1  ounce  (30)),  is  sometimes 
serviceable  in  obstinate  cases.  Arsenic  administered  in  some  manner  has 
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decided  effect  in  some  cases  especially  if  the  fusiform  bacillus  and  the 
spirochete  can  be  found.  Morgan1  used  it  locally  in  the  form  of  Bowman's 
solution  (Liquor  potassi  arsenitis  12  c.c.,  vin.  ipecac.,  12  c.c.,  glyc.  8  c.c.), 
and  in  other  instances  as  an  arsenical  salt,  such  as  neoarsphenamin, 
intravenously.  By  these  methods,  separately  or  in  combination,  24  out 
of  25  cases  recovered  in  an  average  of  5J£  days  (see  also  p.  40).  Baren- 
berg  and  Bloomberg2  have  had  good  results  with  sulpharsphenamin 
locally  and  intramuscularly.  One  of  the  best  remedies  is  chlorate  of 
potash.  As  this  is  promptly  excreted  by  the  saliva,  it  may  be  given  inter¬ 
nally  in  doses  of  3  grains  (0.19)  every  2  hours  for  a  child  of  4  years.  It 
should  be  well  diluted,  as  its  contact  with  the  lesions  causes  some  pain. 
The  possible  deleterious  constitutional  effects  of  the  drug  must  be  borne 
in  mind.  All  carious  teeth  or  portions  of  necrosed  bone  must  be  removed 
and  a  stronger  solution  of  nitrate  of  silver  or  other  caustic  applied  care¬ 
fully  to  the  diseased  locality. 


GANGRENOUS  STOMATITIS 
(Noma.  Cancrum  Oris) 

The  term  noma  is  of  a  wider  application  than  u  gangrenous  stoma¬ 
titis"’  since  a  condition  of  the  same  nature  as  that  occurring  in  the  mouth 
is  occasionally  seen  in  other  parts  of  the  body,  as  the  ear,  nose,  genitals,  or 
anus,  and  is  properly  designated  by  this  term.  The  description  which 
follows  applies  to  the  mouth  only.  The  disease  appears  to  have  been 
more  common  in  earlier  times  and  at  present  is  fortunately  rare,  inasmuch 
as  it  is  one  of  the  most  dreadful  of  the  disorders  of  early  life.  Woroni- 
chm3  reported  but  22  cases  occurring  among  8286  sick  children  in  hospital- 

practice,  and  Ranke4  gave  even  a  lower  incidence  of  2  in  from  4000  to 
5000  patients. 

Etiology.  Age  is  an  important  predisposing  factor,  the  disease 
being  oftenest  seen  between  2  and  5  years  of  age.  According  to  Heine- 
mann5  it  is  nearly  twice  as  frequent  in  girls  as  in  boys.  There  is  no  cer¬ 
tain  proof  of  any  contagiousness,  although  there  is  a  great  possibility  that 
tins  exists.  Local  epidemics  of  noma  in  infant’s  homes  or  hospitals 
have  been  described,  as  by  Blumer  and  MacFarlane6  and  by  Neuhof  7 
not  all  the  cases,  however,  being  limited  to  the  mouth.  It  is  less  fre- 
quent  m  infants,  although  cases  are  recorded  in  the  early  months  of  life. 

he  46  cases  reported  by  Woronichin,8  including  those  seen  both  in  hos- 
pital  and  dispensary  practice,  were  from  1  to  2  years,  8;  2  to  3  years, 
to  4  years,  6;  4  to  5  years,  7;  5  to  6  years,  4;  6  to  7  years,  6;  7  years, 

1  b  years,  1;  12  years,  1.  Previous  bad  health  is  almost  a  necessity. 

le  affection  is  met  with  oftener  after  typhoid  fever  and  especially  after 
measles  than  under  any  other  conditions,  although  it  may  follow  per¬ 
tussis,  scarlet  fever  diphtheria,  enteritis,  tuberculosis  or  other  affection 
SGnejal  debility.  In  the  same  way  residence  in  damp, 

n-ruT  •  locallties>  °rthe  Presence  of  ulcerative  stomatitis,  may  act  as  a 
predisposing  cause.  That  the  affection  is  dependent  upon  the  action  of 
some  germ  seems  beyond  question,  but  the  nature  of  this  is  not  certainly 

!  ^mer-  J°ur.  Bis.  Child.,  1923,  XXV,  354. 

Jour  Amer.  Med.  Assoc.,  1924,  LXXXIII,  25. 

?  Jahrb.  f.  Kmderheilk.,  1887,  XXVI,  161. 

;  JaFb*  f-  Kmderheilk.,  1888,  XXVII,  309 

.  f effschr.  f.  Chir.,  1916,  CXXXVI,  430. 

Amer.  Jour.  Med.  Sci.,  1901,  CXXII,  527 

•  Amer.  Jour.  Med.  Sci.,  1910,  CXXXIX,  705. 

8Aoc.  cit. 
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known,  and  it  is  very  probable  that  more  than  one  microorganism  is 
capable  of  producing  it,  or  a  symbiosis  of  a  number  of  organisms  Vari¬ 
ous  pus-producing  germs  have  been  found  in  the  gangrenous  tissue. 
Certain  microorganisms  have  been  reported  as  specific.  Schimmelbusch1 
c escribed  a  bacillus,  sometimes  short  and  sometimes  in  long  threads- 
Kanke  found  cocci;  and  growths  of  the  leptothrix  type  have  been 
observed.  A  bacillus  identical  with,  or  closely  resembling,  the  diphtheria- 
germ  has  been  seen  m  a  number  of  instances,  as  in  2  cases  of  mv  own 
reported  by  Sailer.3  Hellesen,4  observed  a  diplococcus,  and  Durante5  a 


Fig.  236. — Gangrenous  Stomatitis  Beginning  in  the  Cheek. 

Child  of  7  years,  admitted  to  the  Children’s  Hospital  of  Philadelphia,  suffering 
apparently  from  typhoid  fever.  Gangrenous  process  began  Dec.  10,  with  swelling  of  the 
right  cheek;  Dec.  19.  almost  entire  cheek  involved;  Dec.  23,  lower  lip  and  chin  attacked* 
Dec.  24,  death. 


staphylococcus.  A  number  of  observers  have  noted  the  fuso-spirilliform 
germs  characteristic  of  ulcerative  stomatitis  and  ulcero-membranous 
angina.  These  were  seen  in  1  of  my  cases  which  began  in  the  tonsil. 

Pathological  Anatomy.— The  process  is  a  rapidly  spreading 
gangrene  with  the  characteristics  of  this  condition  wherever  found. 
There  is  little  disposition  to  limitation  shown,  except  in  the  favorable 
but  rare  cases  where  a  line  of  demarcation  forms.  It  is  probable  that  the 
mucous  membrane  is  first  attacked,  although  sometimes  the  process 
would  appear  to  have  started  in  the  substance  of  the  cheek;  and  very 
exceptionally  the  lesion  is  first  seen  on  the  cutaneous  surface. 

1  Deutsch.  med.  Wochenschr.,  1889,  XV,  516. 

2  JjQQ'  cit . 

3  Amer.  Jour.  Med.  Sci.,  1902,  CXXIII,  59 

4  Jahrb.  f.  Kinderheilk.,  1908,  LXVII,  294. 

5  La  Pediat.  1902,  X,  232. 
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Fig 

Same  case  as 
Hospital  Oct.  25. 


Fig. 

Same 


.  237.  Gangrenous  Stomatitis  Beginning  in  the  Lip. 

in  Fig.  239.  Photograph  taken  soon  after  admission  to  the  Children’s 


238.— 
case  as 


Gangrenous  Stomatitis  Beginning  in  the  Lip 
m  Fig.  237.  Photograph  taken  a  few  days  later. 
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Symptoms.— The  commonest  situation  of  the  disease  is  the  cheek 
opposite  the  molar  teeth  and  upon  one  side  only,  rarely  both  sides  being 
involved  simultaneously.  Often,  however,  the  gum  or  the  inner  surface 
of  the  lips  is  the  primary  seat.  Examination  of  the  oral  cavity  reveals  a 
small  ulcer  covered  by  a  dark-grey  slough.  This  increases  in  size  and 
in  depth,  and  produces  a  black,  gangrenous  area,  with  the  surrounding 
tissue  edematous  and  swollen.  Meanwhile  induration  develops  in  the 
substance  of  the  cheek,  which,  seen  from  without,  is  much  swollen, 
shining,  pale,  and  hard  to  the  touch.  Soon  the  skin  over  it  becomes  red, 
and  then  blackish  (Fig.  236)  and  the  cheek  perforates.  The  process 
follows  a  similar  course  when  the  gums  are  affected.  Wherever  the 
primary  seat,  the  destructive  process  spreads  with  astonishing  rapidity; 
involving  the  alveolar  process;  causing  the  teeth  to  iloosen  and  fall; 
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Fig.  239. — Gangrenous  Stomatitis. 

Lena  P.,  aged  2  years,  admitted  to  the  Children’s  Hospital  of  Philadelphia,  Oct.  25, 
with  sloughing  in  the  right  half  of  the  upper  lip;  Oct.  28,  gangrene  has  extended  rapidly, 
and  now  involves  all  the  region  of  the  mouth  (Fig.  238),  extending  within  it  and  perfo¬ 
rating  the  left  cheek;  thorough  cauterization  on  this  date;  Nov.  2,  died. 

attacking  often  the  tongue,  palate,  lips,  or  a  large  portion  of  one  side  of 
the  face;  and  finally,  in  the  worst  cases,  extending  to  the  other  side 
(Figs.  237,  238).  Often  the  first  symptom  noticed  is  the  excessively 
offensive  odor  of  the  breath,  and  as  the  case  progresses  this  becomes 
intense  and  very  penetrating.  The  general  condition  of  the  patient  is 
but  little  affected  at  firsts  but  as  the  disease  advances  debility  becomes 
great,  the  pulse  is  feeble,  delirium  and  insomnia  may  occur,  diarrhea 
develop,  and  fever  of  an  uncharacteristic  type  be  present  (Fig.  239),  and 
the  symptoms  are  those  of  sepsis.  Pain  is  but  little  marked.  The  sub¬ 
maxillary  lymphatic  glands  may  be  enlarged. 

Course  and  Prognosis. — The  course  of  the  disease  is  generally 
very  rapid,  visible  changes  taking  place  almost  from  hour  to  hour. 

Vol.  II. — 2 


18 


THE  DISEASES  OF  CHILDREN 


Perforation  may  sometimes  occur  in  24  hours,  but  oftener  not  before  3 
or  4  days.  The  usual  interval  is  5  to  10  days.  Sometimes,  however, 
the  course  is  much  slower  and  the  induration  may  last  several  days  before 
gangrenous  changes  appear.  In  cases  which  recover  a  line  of  demarca¬ 
tion  forms  and  the  slough  is  thrown  off  after  8  to  10  days,  sometimes 
without  perforation  taking  place,  although  this  is  exceptional.  The  great 
majority  of  cases  die  either  from  exhaustion  or  from  a  complicating  pneu¬ 
monia.  At  the  best  1 5  per  cent,  of  them  end  fatally,*  and  when  recovery 
does  occur  it  is  nearly  always  with  extensive  deformity  remaining. 
The  more  wide-spread  the  lesion  and  the  poorer  the  general  health  of  the 
patient,  the  more  serious  is  the  outlook. 

Complications. — Bronchopneumonia  is  common;  abscess  or  gan¬ 
grene  of  the  lung  sometimes  develops;  severe  hemorrhage  is  rare.  Diar¬ 
rhea  is  so  fiequent  that  it  is  to  be  regarded  rather  as  a  symptom  of  the 
disease. 


Relapse  and  recurrence  have  been  very  occasionally  seen. 
Diagnosis.— A  mistake  in  diagnosis  can  hardly  be  made  in  well- 
maiked  cases.  Ulcerative  stomatitis  does  not  produce  a  gangrenous 
slough  even  when  severe  and  causing  necrosis  of  the  jaw,  and  does  not 
involve  the  skm.  It  is  only  when  noma  complicates  a  previously  existing: 

ulcerative  stomatitis  that  it  is  difficult  to  determine  the  time  of  onset  of 
the  former. 

„,,ArieatnieP'  fr°Phylaxis.— The  maintenance  of  the  general  health 
and  the  careful  attention  to  the  mouth  in  the  course  of  infectious  dis- 
eases  or  m  any  form  of  stomatitis  is  of  the  greatest  importance.  Other 
children  should  be  separated  from  a  patient  with  noma. 

.  Treattment  of  the  Attack. — Prompt  employment  of  surgical  inter¬ 
ference  by  thorough  excision,  with  subsequent  cauterization,  offers  most 

orUfrt  arr®stlng,  T  disease.  The  cauterization  is  best  done  by  heat 
oi  nitnc  acid,  carbolic  acid,  or  a  paste  of  chloride  of  zinc.  Nicoll1  reports 

Exnosn rpf tn eC0V6f^  following  the.  intravenous  injection  of  salvarsan. 
Motschan  *  yS  f,"°m  E  r®d  eIectnc  lamP  was  successful  in  the  hands  of 


SIMPLE  ULCERATION  OF  THE  MOUTH 
(Herpetic  Stomatitis,  etc.) 

fP  AUh  Vem\  “ih  be  designated  the  small  ulcers,  usually  single  or 
or  from  oT61’  "1ICI  ^fluently  develop  as  a  result  of  catarrhal  stomatitis 
cases  the  lesTnnr868’  1,nc!udmg  digestive  disturbances.  In  exceptional 
catltv  Z  £  ,ay  be  Very  numerous  and  widespread  over  the  oral 
mobablv  HosZ^fl  d  ?  r,?ported  hJ  Scheltema.*  Some  of  the  cases  are 
stomatitis0  under *1  •+?  h,?rpeS-  ,Zahorsky4  describes  a  type  of  herpetic 
nZtious  dZdase  h  rt  6  herpangma  which  he  believes  to  be  a  specific 
the  nresenee  of  OCCUrs  ?nly  m  the  summer,  and  is  characterized  by 
palate  Wther  Ahny  ZnUt<3  vesicles  on  the  fauces,  pillars  and  soft 

neck  back  flnd  pTtZ  Z®"  °5Set  ,Wlth  high  fever’  headache,  pain  in  the 
infectious  r  d  extlemities,  and  a  short  course  of  from  2  to  4  days.  The 

sometimes  nrrZf  ’  SlU  aS,  measles’  typhoid  fever>  a*d  the  hke,  may 
etimes  produce  simple  ulceration,  and  the  eruption  of  varicella  in  the 

» fr°u-  (ofT?.ed|at-,  19U,  XXVIII,  912. 
s  virCi1'viIunderileilk->  1904-5,  XL,  241. 

f.  Kind«heilk!nm.5rLXXXI°S546VrOUVenZ'  ®"  KinderSeneesk.,  Ill,  524.  Ref.,  Jahrb. 

1  Arch,  of  Pediat.,  1924,  XLI  181. 
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mouth  might  be  classed  here.  The  process  differs  from  true  ulcerative 
stomatitis  in  the  situation  and  the  usual  smallness  in  size  and  extent  of 
the  lesions.  The  ulcers  are  unlike  those  of  aphthous  stomatitis  in  that 
they  exhibit  a  shallow  depression  with  superficial  necrosis  rather  than  the 
firm,  elevated  mass  of  the  latter  disease.  They  probably  begin  in  many 
cases  as  vesicles,  but  the  covering  mucous  membrane  promptly  ruptures. 
They  are  benefited  by  cleanliness  and  the  application  of  a  1  per  cent, 
solution  of  nitrate  of  silver. 

SECONDARY  STOMATITIS 

Here  may  be  included  certain  forms  not  already  mentioned,  which  are 
secondary  manifestations  to  other  diseases : 

Gonorrheal  Stomatitis. — This  has  been  reported  as  affecting  the 
new-born,  the  infection  taking  place  from  the  maternal  passage  during 
birth  (Rosinski),1  or  being  acquired  in  other  ways,  as  by  self-infection 
from  a  gonorrheal  vulvovaginitis.  A  whitish  deposit  appears  in  the 
mouth,  especially  upon  the  palate  and  the  tongue  and  the  gonococcus 
is  discoverable  on  microscopic  examination.  Recovery  takes  place  in 
a  few  days.  Cleanliness  is  the  only  treatment  required,  or  perhaps  the 
application  of  a  1  per  cent,  solution  of  nitrate  of  silver. 

Diphtheritic  Stomatitis. — This  form  of  stomatitis  is  a  rare  and  dan¬ 
gerous  development,  the  pseudomembrane  appearing  on  the  lining  of  the 
cheeks,  lips,  or  tongue.  It  occurs  only  in  the  worst  cases  of  diphtheria. 
A  faucial  involvement  nearly  always  precedes  it.  In  1  instance  I  found 
the  lesion  in  the  moiith  before  discoverable  in  the  pharynx.  The  pseudo¬ 
membrane  has  the  usual  appearance  of  diphtheria  of  other  localities. 
It  is  to  be  distinguished  chiefly  from  extensive  confluent  aphthous 
stomatitis,  and  this  is  usually  easily  done  if  attention  be  paid  to  other 
symptoms. 

A  Pseudomembranous  Stomatitis,  other  than  diphtheritic  or  septic 
in  nature,  may  be  the  result  of  trauma,  especially  from  the  action  of  hot 
or  caustic  fluids  in  the  mouth,  or  be  produced  by  microorganisms,  as  the 
pneumococcus  perhaps  in  the  course  of  pneumonia;  or  by  the  staphylococ¬ 
cus  or  streptococcus  in  connection  with  sepsis  elsewhere.  The  constitu¬ 
tional  symptoms  are  severe. 

Syphilic  Stomatitis  has  already  been  considered  in  discussing 
syphilis.  It  shows  itself  in  the  form  of  mucous  placques  and  in  fissures 
at  the  labial  commissures,  or  sometimes  in  acquired  cases  in  the  form  of 
the  primary  lesion  within  the  buccal  cavity. 

BEDNAR’S  APHTHA 
(Pterygoid  Ulcer) 

This  condition  first  described  by  Bednar2  is  in  no  way  related  to 
aphthous  stomatitis,  and  the  name  is  in  so  far  confusing.  Strictly  speak¬ 
ing,  it  is  an  affection  of  the  palate. 

Etiology. — It  is  seen  only  in  infants  in  the  early  months  of  life 
and  is,  in  reality,  a  trauma  produced  by  too  forcible  cleansing  of  the 
mouth,  or  by  the  pressure  of  too  long  a  rubber  nipple.  The  mere  act  of 
sucking  by  a  child  with  catarrhal  stomatitis  may  cause  it,  the  mucous 
membrane  of  the  palate  being  tightly  stretched  and  anemic  and  conse¬ 
quently  very  easily  injured. 

1  Deutsch.  med.  Wochenschr.,  1891,  XVII,  569 

2  Die  Krankheit.  d.  Neugeb.  u.  Saugl.,  1850,  I,  105 
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Symptoms. — These  consist  of  the  local  lesion,  which  is  a  superficial 
ulcer  situated  on  the  posterior  portion  of  the  hard  palate  in  the  median 
line,  or  upon  one  or  the  other  side  of  it.  Sometimes  there  are  two  ulcers 
symmetrically  placed,  one  on  each  side  of  the  raphe.  The  ulcer  is 
shallow,  34  to  34  inch  (0.6  to  1.3  cm.)  in  diameter  and  covered  by  a 
greyish  or  yellowish-white  exudation.  It  is  painful  and  causes  difficulty 
m  sucking,  with  consequent  progressive  loss  of  weight  and  strength. 
Catarrhal  stomatitis,  thrush,  or  gastrointestinal  disturbance  may  occur 
as  a  complication. 

Course  and  Prognosis.— The  course  of  the  disease  is  usually 
favorable,  the  ulcer  healing  in  a  few  days,  or  in  1  or  2  weeks.  In  cases 
m  infants  with  great  malnutrition  it  may  prove  very  obstinate  and  the 
bone  may  become  involved.  The  lesion  may  extend  and  a  pseudodiph- 

theritic  membrane  or  ulcerative  condition  develop,  and  the  infant  die  of 
sepsis  or  debility. 

»  Treatment.  This  consists,  first  of  all,  in  preventing  the  development 
o  the  lesion  by  the  avoidance  of  any  possible  mechanical  irritation. 
A  similar  caution  will  usually  permit  of  rapid  healing  of  an  ulcer  already 
present.  In  more  obstinate  cases  very  careful,  frequent  washing  with  a 
solution  of  boric  acid  may  be  employed,  with  occasional  application 
of  one  of  nitrate  of  silver  (1  per  cent.).  A  weak  solution  of  cocaine  (1 
per  cent.)  may  be  carefully  applied  before  nursing  if  pain  is  great,  but 
precaution  is  required  against  constitutional  effects. 


DISEASES  OF  THE  TONGUE 

Apart  from  the  disorders  of  the  tongue  seen  in  some  affections  of 
;  m  ^ose  aervous  diseases  which  involve  the  organ,  several 

conditions  deserve  consideration  here:— 

Pvi0t?nAfR?6LOSSIj'VThis  is  an  anomaly  Observed  rarely  as  an  affection 
existing  alone  and  of  congenital  origin.  In  such  cases  it  is  in  reality  a 

>  et!wn!.HyniP+nangl0n:u’  ani?  -may  reach  such  size  that  the  tongue  cannot  be 
r.'  !  ,"  '  '  the  mouth  and  interferes  with  nursing  and  later  with  speech. 

nre^rft  wn°tS  conSe“ltaI  enlargement  of  one  side  of  the  tongue  may  be 
i  -i  e  have  witnessed  this  on,  2  occasions  in  cases  of  general 

EnTar/emTn?Pfy’  T*  R°yl  describes  a  somewhat  similar  instance 
seen  in  efiu  another  nature,  not  congenital  and  of  a  less  degree,  is 

is  a  hvnertmnh"1’  f“°n£ollan,  idiocy  and  acromegaly.  The  lesion  here 
Tim  treatment^ r°  he  m"s?les  and  of  the  interstitial  connective  tissue, 
feres  withThe  r  °i  C0n§ecmtal  macroglossia  is  surgical,  if  the  size  inter¬ 
treatment  s  it  hWg  °kf°°2:  If  14  dePends  uP°n  cretinism,  the  thyroid 
treatment  suitable  for  this  disease  is  indicated. 

amoneJtl,emekn0theI  genital  defects  of  the  tongue  are  encountered, 
a  split  or  bifid’ tongue.  absence  of  a  P°rtlon  of  the  organ,  or  in  other  cases 

mentioned  arf  n?t  frequent  occurrence.  Among  them  may  be 

co“SS  7?k  dlffuf!  0r  more  localized  angiomata,  and  growths 
Tongue  C  ifd lhyr°!d  tesue'  Surgioal  treatment  is  indicated, 

lum  lingua,  making  it  -thlS  tlt!e,  ls,  designated  a  shortening  of  the  fraenu- 
to  the  normal  extent  lnV?°^slble  to  Protrude  the  tongue  beyond  the  teeth 

instances  the  frenuhm  is  so short  “  'F®®’  and  m  untUS,U?’ 

tongue  (Veau  and  pllr,  ’  ?°2sh^rt  tiiat ; it  produces  the  appearance  of  cleft 
gue  O  eau  and  Ruppe).*  As  a  rule  tongue-tie  gives  no  trouble,  but 

s  AUrl'  ,;Jnec.-,an,d  0bst-.  1923,  XXXVII,  787. 

Aitli.  de  med.  des  enf.,  1921,  XXIV,  113. 
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“J®  H?vel°P?d  f ses  interfere  with  sucking  and  later  with  perfect 

articulation.  Such  a  condition  is,  however,  certainly  most  uncommon. 

3^™ Pt  “T tS  m  n!?klng  fhe  edge  of  the  frenum  with  blunt-pointed 
issors  and  in  tearing  through  the  remaining  membrane.  In  this  way 

the  occasional  danger  of  hemorrhage  is  averted,  except  in  bleeders. 
ntW  CERt?0N  0F  Frenulum.—1 This  is  often  seen  in  pertussis,  or  in 

"dltl°!1S  f^n'jed  by  violent  coughing.  It  is  the  result  of  the 
forcible  impact  of  the  frenulum  against  the  lower  incisor  teeth.  It  occa- 
i°na  owevei,  appears  in  disorders  of  other  nature,  or  without  dis- 
covera  e  cause  m  nursing  infants.  The  application  of  a  weak  solution 
oi  nitrate  oi  silver  soon  produces  a  cure. 

Sublingual  Fibroma  ( Sublingual  Granuloma;  Riga’s  Disease;  Fede’s 
isease).  -inis  affection  appears  to  be  of  not  infrequent  occurrence  in 


Fig.  240. — Sublingual  Fibroma. 

( Amberg ,  Amer.  Jour.  Med.  Sci.,  1903,  CXXVI,  257.) 


Italy,  and  a  few  cases  have  been  reported  in  Poland,  France,  Germany, 
Austria,  and  elsewhere.  A  case  occurring  in  America  was  described  by 
Amberg1  in  an  infant  of  American  descent.  The  first  account  to  attract 
attention  was  by  Riga.2  Why  the  disease  should  be  observed  especially 
in  Italy  is  not  yet  explainable. 

Etiology  and  Pathology. — The  disorder  is  seen  only  in  the  1st  year 
of  life,  and  especially  the  latter  portion  of  this  after  the  lower  central 
incisor  teeth  have  erupted.  It  results  from  irritation  produced  in  the 
action  of  sucking,  through  the  friction  of  the  neighborhood  of  the  frenum 
of  the  tongue  against  the  teeth,  or  against  the  hard  ridge  of  gum  if  the 
teeth  have  not  appeared.  An  inflammation  results,  with  hyperplasia  of 
the  tissues,  and  an  indurated,  small,  tumor-like  body  of  the  nature  of  a 
papilloma  is  produced  by  the  fibrinous  infiltration.  Later  a  superficial 
ulcer  may  form  in  cases  of  long  duration,  and  a  superficial  small-celled 
infiltration  results  with  the  characteristics  of  a  granuloma.  The  devel- 

1  Amer.  Journ.  Med.  Sci.,  1903,  CXXVI,  257. 

2  Movimento  medico-chirurgico,  1881,  XIII,  22.  Ref.  Amberg. 
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opment  of  the  disease  is  not,  as  a  rule,  influenced  by  any  previous  dis¬ 
turbance  of  health.  Other  disorders  may  accompany  it  but  bear  no 
etiological  relationship,  although  they  may  influence  the  duration  of 
the  process. 

Symptoms. — There  are  generally  none  other  than  the  sublingual 
growth.  The  earliest  appearance  is  that  of  an  indurated,  greyish, 
opaque,  hard,  somewhat  flattened  elevation,  which  increases  rapidly  in 
size  until  it  reaches  perhaps  34  to  1  inch  (0.63  to  2.54  cm.)  in  diameter, 
situated  transversely  at  the  position  of  the  frenum  (Fig.  240).  The 
central  region  is  grey,  and  the  remaining  portion  redder  in  color.  The 
duration  of  the  lesion  may  be  weeks  or  months,  and  the  prognosis  is 
entirely  favorable.  In  subjects  with  debilitating  diseases  it  may  last 
much  longer,  but  will  finally  disappear,  unless  the  complicating  affection 
is  the  cause  of  death. 

The  diagnosis  is  to  be  made  only  from  sublingual  ulceration,  such  as 
is  seen  often  in  pertussis.  In  sublingual  fibroma,  however,  the  process 
is  hyperplastic,  and  any  ulceration  present  is  superficial. 

Treatment— This  consists  chiefly  in  the  employment  of  boric  acid 
washes  and  the  application  of  tincture  of  iodine.  In  obstinate  cases  it 
may  be  necessary  to  remove  the  central  incisor  teeth,  or  excision  of  the 
growth  may  be  practiced.  In  debilitated  subjects  every  measure  should 
be  employed  to  improve  the  general  health. 

Black  Tongue  ( Nigrities  Linguce). — Black  tongue  is  not  a  common 
affection,  B  rosin1  having  been  able  to  collect  the  published  reports  of 
a^ou^  ^  instances  up  to  the  year  1888.  An  interesting  case  in  a 
child  of  2  yeais  is  illustrated  by  Gottheil.2  Its  cause  is  not  known  with 
certainty.  The  etiological  action  of  a  bacterium  or  of  a  mould  has  been 

iuV°cvr  aS  has.1t1he  existence  of  a  hyperplasia  of  the  epithelial  layer  of 
the  nliiorm  papillae,  with  subsequent  hardening  and  change  of  color  by 
pigmentation  The  lesion  appears  in  the  form  of  irregular  areas  situated 
chiefly  near  the  base  of  the  tongue,  or  running  forward  in  a  long  streak 
toward  the  tip.  The  black  area  may  be  either  smooth  or  of  very  decid- 
edly  hairy  appearance  if  the  papillae  are  unusually  long.  To  these  latter 
cases  the  title  black  hairy  to?igue”  has  been  given.  There  are  no  sub- 
jpL  1Vf-  symPt°ms  importance;  seldom  more  than  a  sense  of  dryness. 

I  he  disease  sometimes  disappears  quickly,  but  is  oftener  very  chronic, 
as  mg  perhaps  tor  years.  In  the  line  of  treatment  mouth-washes  of 
borax,  hyposulphite  of  soda,  or  hydrogen  dioxide  may  soften  the  papillae 

remove  e  color;  or,  if  these  are  unsuccessful,  applications  of  weak 
solutions  of  nitrate  of  silver  or  of  salicylic  acid  may  be  used.  Cure  may 
be  peimanent,  but  oftener  the  discoloration  returns. 

. . yy  nS'  V'8  1rf,.  unc?mmon  H1  early  life  except  as  a  result  of 

ous  Je?h  ^  ®dges  °f  the  ton§ue  may  be  irritated  by  cari- 

ous  teeth,  or  the  dorsum  by  corrosive  or  hot  fluids.  Stinging  by  'insects 

rpu  occasional  cause.  Rarely  urticaria  may  involve  the  tongue. 

In  severe painful  and  deep-red,  with  prominent  papilla;. 

™  In?  the  whole  tongue  may  be  badly  swollen  and  there  is  sali- 

The  swellinJmJ  W  and  difficulty  in  swallowing  and  in  speaking, 
the  lins  y  u6  sc! ,c.onsi(^erabie  that  the  tongue  protrudes  beyond 

not  SX  se  Jons  ^  be,  intei *red  with.  The  condition  is 

(iavs  a  7  •  1  ’  ^e.  course  ls  slow,  the  swelling  subsiding  in  a  few 

c  ys  and  leaving  superficial  ulceration  in  the  severer  cases.  Very  rarely 

1  Ueber  die  schwartze  Haarzunge,  1888 
“  Arch,  of  Pediat.,  1899,  XVI,  255. 


Fig.  241. — Geographical  Tongue. 

Showing  the  denuded  areas  with  elevated,  thickened  margins. 
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a  parenchymatous  inflammation  of  the  tongue  occurs,  with  the  formation 
of  an  abscess  in  the  body  of  the  organ.  Wilkins  and  Bayne-Jones1 
describe  an  indurated  ulcer  due  to  oidium  lactis.  The  treatment  of 
glossitis  consists  in  purgation,  frequently  repeated  introduction  of  ice 
into  the  mouth,  .and,  in  bad  cases,  scarification.  The  food  should  be 
liquid,  given  through  a  nasal  tube  if  necessary. 

•  r  Tongue-swallowing.  This  rare  condition  is  occasionally  seen  in 
infants  who  are  suffering  from  nasal  obstruction.  Attention  was  first 
called  to  it  by  Bouchut.2  The  efforts  of  the  child  to  breathe  cause  a 
drawing  backward  of  the  body  and  tip  of  the  tongue  until  they  are  pressed 
against  the  hard  palate,  cutting  off  more  or  less  completely  the  entrance 
o .  aF'  .  Treatment  consists  in  drawing  the  tongue  forward  and  main¬ 
taining  it  m  this  position.  At  the  same  time  efforts  must  be  made  to  open 
up  the  nasal  passages. 

Geographical  Tongue.— Epithelial  desquamation  of  the  tongue 
wandering  rash  of  the  tongue,  lichenoid  of  the  tongue,  ringworm  of  the 
tongue,  and  various  other  titles  have  been  applied  to  this  common  dis¬ 
order,.  many  of  them  showing  our  lack  of  complete  knowledge  of  its  nature. 

Etiology— The  cause  is  uncertain.  Although  oftenest  seen  in  child¬ 
hood,  it  is  frequent,  too,  in  infancy  and  sometimes  continues  into  adult 
life  It  has  been  supposed  to  be  syphilitic,  scrofulous,  or  parasitic,  but 
without  good  reason.  It  certainly  often  occurs  in  subjects  suffering  from 
chronic  intestinal  indigestion  or  the  exudative  diathesis,  but  by  no  means 
only  in  these.  Hygienic  conditions  appear  to  have  no  positive  influence. 

Symptoms.  The  lesion  begins  as  a  small,  greyish-white  spot  on  the 
surface  of  the  tongue.  The  patch  enlarges  rapidly  and  irregularly,  while 
simultaneously  the  white  color  disappears  from  the  central  portion, 
leaving  a  bright-red  hue,  due  to  the  loss  of  epithelium  and  of  the  filiform 
papillae.  The  slightly  raised  grey  border,  consisting  of  epithelial  thicken¬ 
ing,  advances  rapidly  over  different  parts  of  the  tongue,  the  outline  chang¬ 
ing  daily. .  Meanwhile,  although  the  region  immediately  within  the  border 
is  still  bright-red  and  denuded  of  epithelium,  the  central,  older  portion 
of  the  lesion  gradually  assumes  the  normal  smooth,  glistening  appearance 
of  the  healthy  tongue,  through  the  development  of  new  epithelium 
upon  it.  The  irregular  border  gives  to  the  condition  the  title  u  geograph¬ 
ical  tongue”  (Fig.  241).  from  the  similarity  to  the  outline  of  a  map, 
while  the  term  “ wandering  rash”  indicates  the  characteristic  constantly 
changing  appearance  and  position.  Several  patches  are  usually  present 
at  one  time,  often  partially  fusing  into  each  other,  and  new  ones  may 
form  as  the  older  disappear,  and  perhaps  spread  again  over  the  regions 
first  attacked. 

There  are  no  subjective  symptoms  produced  by  the  lesions,  and  the 
disease  is  entirely  harmless.  The  individual  patches  persist  about  a 
week,  but  the  course  as  a  whole  is  essentially  chronic,  lasting  sometimes 
months  or  years.  No  treatment  is  needed,  nor  is  any  effective. 


DISEASES  OF  THE  SALIVARY  GLANDS 

Malformations  of  the  salivary  glands  are  unusual,  among  them  being 
a  defective  formation  and  a  congenital  salivary  fistula.  Tumors  are  seldom 
encountered.  Concretions  may  rarely  be  found  in  any  of  the  salivary 

1  Amer.  Jour.  Dis.  Child.,  1923,  XXVI,  77. 

2  Maladies  des  nouveau-nes,  1885,  8th  Ed.,  279. 
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ducts,  or,  less  often,  in  the  glands  themselves.  Neuhof 1  could  collect  but 
7  instances  of  the  disease  in  children,  to  which  he  added  3  others.  A 
primary  purulent  sialo-adenitis  of  the  submaxillary  or  sublingual  glands 
is^  occasionally  seen  in  the  first  weeks  or  months  of  life  (Mikulicz  and 
Kummell).2  The  parotids  are  not  involved.  There  is  swelling  of  the 
glands,  febrile  symptoms  develop,  and  pus  is  discharged  through  the  ducts. 
Often  distinct  abscess-formation  occurs.  The  prognosis  is  usually  good.' 
Congenital  absence  of  the  salivary  glands  may  occur.  Ramsey3  reports 
this  in  2  children  in  a  family,  the  father  of  which  presented  the  same 
anomaly. 


Fig*  242\  Bilateral  Secondary  Suppurative  Parotitis  after  Typhoid  Feve 
Philadelphia  *  b°y  °f  11  yearSt  m  the  Children’s  Ward  of  the  University  Hospiti 


tbA^fULA’  iThf  tltle,ls  employed  to  designate  a  cystic  formation  in 
found  to  earfv^fc  h  subIm§u^  salary  glands.  It  is  only  rarely 
collected  hv^T  b  4*  “ay,even  b?  congenital,  and  8  such  cases  were 
■  1  ftoay.  If  of  considerable  size,  the  tongue  is  Dressed 

upward  and  may  interfere  with  sucking.  g  P 

beenEcZltoeBrIdPA^JpTM~The  ,?Tnfry  form  of  Parotitis  has  already 
sometimes  seen  Mu™P.s,  Vol.  1,  p.  558.)  Secondary  parotitis  is 

the  new-horn  pu  ,  ,  ?arIy  “fancy-  Purulent  parotitis  may  occur  in 
including  1  of  his  nW  a  las  collected  52  such  cases  from  the  literature, 
g  -  of  his  own,  and  \  olonte6  reports  a  case  due  to  thrush.  The 

^  A  mpr  -Tnilm  T  W.  -I  r\  1  rk  .  -  . 


2  J<T?'  P-Chlld^  1916>  XI,  232. 

Die  Krankh.  d.  Mundes,  1898,  228 

TEde0raJtoSi9CnM-’  1924’  xxVl> 440- 

‘Upvh'i'T“id?rT?ilk--  1921'  LXIX>  279. 

1923  LXXXI%87  UgUay’  1923’  XXVI'  220 


Ref.  Jour.  Amer.  Med.  Assoc., 
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secondary  form  may  occur  after  stomatitis  or  purulent  otitis;  or  in  a 
worse  form,  usually  advancing  to  suppuration,  it  may  complicate  severe 
levers,  especially  typhoid  fever  and  septic  infection  (Fig.  242)  The 
germs  enter  through  the  duct  of  Steno,  or  by  way  of  the  blood-vessels  in 
metastatic  cases.  The  process  is  generally  unilateral.  The  symptoms 
are  the  usual  ones  of  inflammation,  combined  with  local  pain,  swelling 
and  tenderness.  After  several  daps  resolution  begins  in  favorable  cases’; 
but  not  infrequently  there  is  deep-seated  suppuration  with  increase  of 
swelling  and  tenderness,  discoloration  appears,  and  finally  pus  is  dis¬ 
charged  through  the  overlying  skin,  or  into  the  mouth  either  through 
the  duct  or  the  tissues  of  the  face.  Necrosis  of  the  jaw  or  severe  hemor¬ 
rhage  may  occur;  or  sometimes  death  takes  place  from  sepsis.  In  the  line 
of  treatment  cold  compresses  should  be  applied  and  a  purgative  given. 
If  resolution  does  not  promptly  occur,  surgical  aid  should  be  sought 
before  fluctuation  develops. 

Mikulicz’s  Disease. — This  is  a  very  uncommon  affection  of  which 
Tileston1  could  find  but  12  reported  cases  occurring  in  children.  It 
was  first  described  by  Mikulicz2  in  1892,  and  consisted,  according  to 
him,  of  a  bilateral,  painless  enlargement  of  the  salivary  and  lachrymal 
glands.  Some  cases  reported  after  his  publications  have  been  associated 
with  changes  in  the  blood  suggesting  pseudoleukemia  or  leukemia,  and 
with  decided  enlargement  of  the  lymph-nodes  and  spleen.  These  leases 
should  probably  be  excluded.  There  may,  however,  be  a  moderate 
enlargement  of  the  lymph-nodes  and  of  the  spleen  present.  We  have 
seen  1  typical  instance  of  this  true  Mikulicz’s  disease  and  another  of  the 
pseudo-variety  dependent  upon  leukaemia.  The  etiology  is  obscure. 
Mikulicz  considered  the  condition  the  result  of  the  action  of  some  one  or 
several  unknown  infectious  agents.  Tuberculosis  would  seem  to  have 
been  the  cause  in  some  instances,  as  in  1  reported  by  Marsh3  in  which 
miliary  tubercles  were  found.  In  our  own  case  the  bioscopical  examina¬ 
tion  of  the  lachrymal  glands  strikingly  suggested  tuberculosis,  but  no 
tubercle- bacilli  could  be  discovered,  and  inoculation  experiments  were 
negative.  The  histological  changes  are  those  of  lymphoma  or  of  chronic 
inflammation.  There  are  practically  no  symptoms  except  the  bilateral 
enlargement  mentioned,  and  perhaps  a  disturbance  of  the  functions  of 
the  glands,  resulting  in  dryness  of  the  mouth  and  the  absence  of  tears. 
Evidences  of  inflammation  are  wanting.  The  course  is  slow,  but  the 
prognosis  fairly  good  in  cases  uncomplicated  by  serious  changes  in  the 
blood.  In  the  line  of  treatment  arsenic  or  the  iodides  may  be  given.  The 
employment  of  the  Roentgen-ray  or  excision  may  be  needed  in  cases 
not  yielding  to  medical  treatment. 

Various  other  chronic  enlargements  of  the  parotid  glands  have  been 
described.  The  subject  has  been  reviewed  by  Thursfield4  and  by  Hoch- 
schild . 5  The  latter  described  a  rare  familial  and  hereditary  type  of  chronic 
bilateral  swelling. 

Salivation. — An  unusually  free  flow  of  saliva,  or  at  least  an  inability 
to  retain  it  in  the  mouth,  is  seen  in  infants  of  3  or  4  months  at  the  time 
the  secretion  is  normally  fully  established.  After  this  period  increased 
flow  may  depend  upon  a  variety  of  causes,  especially  stomatitis  of  any 
form  and  particularly  that  produced  by  the  administration  of  mercury  ; 

1  Trans.  Amer.  Pediat.  Soc.,  1911,  XXIII,  356. 

2  Beitrage  z.  Chirurgie,  Billroth’s  Festschrift,  1892,  610. 

3  Amer.  Jour.  Med.  Sci.,  1921,  CLXI,  731. 

4  Quart.  Jour,  of  Med.,  1914,  VII,  237. 

5  Jahrb.  f.  Kinderheilk.,  1920,  XCII,  360. 
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or  may  be  caused  by  reflex  influences,  such  as  nausea  or  gastralgia;  or 
may  be  a  symptom  of  certain  nervous  affections.  It  may  be  a  sequel  of 
encephalitis.  The  duration  and  prognosis  depend  upon  the  cause,  and 
treatment  is  to  be  directed  to  this. 


CHAPTER  II 

DISEASES  OF  THE  PHARYNX  AND  PALATE 

DEFORMITIES  AND  NEW  GROWTHS  OF  THE  PHARYNX  AND  PALATE 

Syphilitic  ulceration  may  take  place  in  the  pharynx,  oftenest  in  the 
palate.  Tuberculosis  of  the  pharynx,  not  including  the  tonsils,  is  of  very 
infrequent  occurrence,  and  especially  so  in  early  life.  Stensois  may  be  a 
congenital  deformity,  or  result  from  syphilis  or  trauma.  Morbid  growths 
are  uncommon,  those  oftenest  seen  being  lymphoma  and  fibroma. 
Congential  perforation  of  the  palate  may  occasionally  be  observed. 
If  developing  later,  it  is  oftenest  the  result  of  hereditary  syphilis.  A 


Fig.  243.  Double  Cleft  Palate  with  Double  Harelip. 

Infant  of  4  months  in  the  Children’s  Hospital  of  Philadelphia.  Shows  double  harelip 
and  double  cleft  palate,  with  intermaxillary  process  between  the  clefts. 

k****1  narrow  arch  to  the  palate  may  attend  the  presence  of  adenoid 
01  may  occur  independently  of  this  and  be  the  cause  of  some 
?  ,  e  symptoms  usually  attributed  to  the  vegetations  (Landsberger) . 1 
t  has  been  supposed  sometimes  to  accompany  mental  defect,  but  Case,2 
who  caret  mly  examined  palates  by  means  of  casts,  could  find  no  necessary 

palatal  arclitWeen  the  degree  °f  mental  caPacitY  and  the  height  of  the 

*  Arch.  f.  Kinderheilk.,  1915,  LXV,  113. 

Amer.  Jour.  Insanity,  1918-1919,  LXXV,  501. 
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Cleft  Palate. — This  common  condition  consists  ?of  a  congenital 
fissure  of  the  palate,  oftenest  of  the  soft  part  only  but  not  infrequently 
of  the  bony  portion  as  well,  in  bad  cases  extending  into  a  corresponding 
fissure  in  the  lip.  In  the  worst  instances  the  palate  exhibits  a  double 
cleft  connecting  with  a  double  hare-lip,  and  leaving  the  intermaxillary 
process  completely  separated  from  the  jaw  on  each  side  (Fig.  243).  An 
opening  through  the  palate  necessarily  interferes  with  sucking,  since  the 
abnormal  passage  into  the  nose  prevents  the  formation  of  the  necessary 
vacuum.  As  a  consequence  the  nutrition  of  the  infant  is  severely  affected 
and  special  methods  of  feeding  are  necessary.  A  long,  large,  rubber 
nipple  attached  to  a  glass  tube  and  rubber  bulb,  as  in  the  Breck  Feeder  for 
premature  infants  (Vol.  I,  p.  289,  Fig.  46),  is  often  of  service ;  or  a  nipple 
may  be  employed  to  the  upper  side  of  which  a  flap  of  thin  rubber  is 
attached  in  order  to  close  the  gap  in  the  palate  when  the  infant  sucks. 
In  other  cases  feeding  by  gavage  is  necessary.  In  spite  of  all  care  severe 
cases  generally  die,  not  so  much  from  lack  of  food,  as  on  account  of  the 
attending  constitutional  debility  usually  present.  If  the  child  survives, 
operation  is  best  deferred  until  the  2d  year  or  later. 

Paralysis  of  the  Palate  and  Uvula. — This  is  seen  especially  in 
diphtheria,  but  may  occasionally  develop  in  the  course  of  other  infectious 
diseases,  and  in  certain  disorders  of  the  nervous  system. 

Bifid  Uvula. — The  uvula  may  be  split  into  two  portions  at  its  tip, 
or  the  division  of  the  two  halves  may  extend  throughout  the  length, 
producing  a  double  uvula.  There  are  usually  no  symptoms  present. 


ACUTE  CATARRHAL  PHARYNGITIS 
(Simple  Angina) 

Distinction  is  to  be  made  in  etiology  between  the  very  frequent  acute 
pharyngitis  occurring  as  a  primary  affection,  and  that  seen  in  the  course 
of  many  of  the  infectious  diseases,  especially  diphtheria,  scarlet  fever, 
rubella,  grippe,  and  often  measles,  or  accompanying  some  form  of 
stomatitis.  Acute  catarrhal  tonsillitis  is  to  be  viewed  as  often  a  part  of 
this  disease  and  may  be  discussed  in  this  connection.  The  symptoms 
of  primary  and  of  secondary  pharyngitis  are  largely  the  same,  and  any 
difference  will  be  considered  with  the  separate  diseases  with  which 
secondary  pharyngitis  is  associated.  The  primary  affection  alone  will 
be  considered  here. 

Etiology. — Pharyngitis  is  exceedingly  common  at  all  ages,  although 
infants  in  the  1st  year,  and  especially  in  the  first  6  months  of  life  are 
probably  less  predisposed  than  later.  Exposure  to  cold  and  wet,  dwell¬ 
ing  in  overheated  rooms  with  subsequent  local  chilling  from  drafts, 
debilitated  health,  nasopharyngeal  obstruction,  and  similar  causes  pro¬ 
duce  a  susceptibility,  and  are  certainly  common  etiological  factors. 
Digestive  diseases  not  infrequently  are  attended  by  irritation  of  the 
pharynx.  There  is,  too,  a  remarkable  predisposition  in  certain  individu¬ 
als  or  families,  in  some  instances  dependent  upon  a  tendency  to  rheu¬ 
matic  manifestations.  The  action  of  irritant  substances,  such  as  hot 
or  caustic  liquids,  is  an  occasional  factor.  All  the  conditions  mentioned 
act  as  predisposing  causes,  rendering  the  tissues  subject  to  an  invasion 
by  pyogenic  germs  from  the  mouth.  No  one  germ,  however,  appears  to 
be  specific.  The  element  of  contagion  seems  often  also  a  very  positive 
one. 
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Symptoms.— The  disease  begins  acutely,  often  with  slight  fever 
and  malaise  and  accompanied  by  the  symptoms  of  acute  rhinitis  and 
laryngitis  All  four  regions  may  be  involved  simultaneously,  or  not 
infrequently  the  pharynx  is  first  attacked  and  the  nose,  larynx  and  trachea 
later  There  is  an  uncomfortable  sensation  in  the  throat,  which  varies 
hom  that  of  slight  roughness  or  dryness  to  severe  pain  especially  on  swal¬ 
lowing  The  inflammation  often  produces  a  frequent,  annoying  cough 
In  well-marked  cases  decided  fever  is  present,  with  chilliness,  malaise 
and  sometimes  headache.  These  are  most  marked  when  the  tonsils  are 
especially  involved  1  he  submaxillary  lymphatic  glands  may  be  some¬ 
what  swollen  and  there  may  be  stiffness  and  aching  in  the  neck.  In 
infants  and  young  children  the  onset  is  sometimes  quite  severe,  with 
vomiting,  high  fever  and  perhaps  convulsions,  and  the  patients  look 
quite  ill,  although  at  this  age  they  often  cannot  or  do  not  make  complaint 
<  ti  ouble  in  the  throat.  In  fact,  it  is  only  in  older  children  that  any 
dependence  can  be  placed  upon  the  statements  regarding  the  sensations 
in  is  legion.  At  times  a  gulping  method  of  swallowing  or  a  refusal  to 
S/T*  may-  T  a  ®u.g§es.tive  indication.  The  speech  is  frequently 
evokes^  enunciatlon  bem&  interfered  with  by  the  pain  which  the  effort 

.  '! be  1?cal  appearance  consists  of  deep  redness  and  more  or  less  swelling 

meiCbraTeTTTt  fi°f  t  ,uvula’  to“sils  and  pillars-  The  nmcous 

Snecifl  v  r.n  til  \ drJ;  tt6r  cove,red  with  thick,  tenacious  mucus 
especially  on  the  posterior  pharyngeal  wall.  All  these  regions  mav  be 

involved  or  only  some  of  them,  and  to  a  varying  degree  The  mild 

color  w?hbswefhnv  y  T  ®  lght’  bn§ht-redness;  the  severe  ones  a  deep-red 

rednesTand  thl  «?'  In  S°me  Severe  cases  there  is  little  swelling,  but  the 
redness  and  the  pam  are  very  prominent  features. 

Course  and  Prognosis. — The  course  of  the  attack  is  usuallv  short 

sooner6*6  Not ^7’  under ]  treatment,  occurring  in  from  3  to  4  days  or  even 

present  af  the  onsTTl, bow<lver’1  if  rhinitis  a*d  laryngitis  are  not 

downward  to  the  df?lop  later  and  the  Process  then  extends 

downward  to  the  trachea  and  bronchi;  or  the  pharyngeal  process  mav 

association  W,"  fmw  .a.  tendency  to  Lq^en?  relapses  The 
common  folllcular  tonsillitis  with  catarrhal  pharyngitis  is  very 

conditmn1  ?<f 'if ' °°nsists  mainly  in  determining  whether  the 

disease  Scarlet  wf  T’  °r  ^  dependent  upon  some  febrile  or  other 
a  ml  The  dio  •  fever  often  exhibits  sore  throat  as  its  first  symptom 

may  cause  gconfTToT  T  lat@r’  and  catarrhal  dfphtheria 

•  f'  i-  ■  ontusion.  In  both  disorders  a  historv  of  exnosnrp  to 

nation°will  TnwT*  °f  ‘T’  and  in  the  Iatter  a  bacteriological  examri 
tingufshld  on te  bl  thqeUeStl°n,  The  Pharyngitis  of  grippe  Tan  be  dis- 
in  epidemic  forkb  prevalence  of  other  symptoms  of  the  disease 

disnosedtmb1Ti;rTriPhy,laXiS  is,  important  in  those  especially  pre- 
oooEriiJ lnP"l  hardening  ahould  be  employed  through  the  use  of 
in  the  onen  air-  athlng  or  local  c°ld  bathing  of  the  throat:  life  more 

ures  For  the  tr  t  ance  T  b°t’  0  ose  rooms;  and  similar  hygienic  meas¬ 
ured  at  the  ho  men*  °  the  attack  a  saliue  purgative  may  be  admin- 
and  the  child  a  ^0t  g®neral  bath  or  a  mustard  foot-bath  given 

with  instructions  to  allow  T  7  addltlon  be  given  a  bowl  of  cracked  ice 
instructions  to  allow  the  pieces  to  melt  as  far  back  in  the  throat  as 
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possible.  A  diaphoretic  fever-mixture  containing  aconite  and  potassium 
citrate  is  of  service  or  if  there  is  much  pain  small  doses  of  antipyrine  or 
phenacetm.  Gargles  of  normal  saline  solution  or  of  tannic  acid,  such  as 
infusion  of  rhus  glabra,  are  very  popular  and  serviceable  remedies  in  chil¬ 
dren  old  enough  to  use  them.  Lozenges  containing  menthol,  or  an  oily 
spray  of  the  same  (menthol  gr.  2  (0.13);  petrolatum  liq.  fl.  oz.  1  (30))  often 
gives  much  relief.  Other  lozenges  containing  eucalvptus,  krameria,  or 
guaiac  are  serviceable.  Lime-drops  are  often  useful  and  agreeable  to  the 
child  Inhalation  of  watery  vapor  with  benzoin  is  of  benefit  if  there  is 
much  pain.  Cold  compresses  to  the  throat  are  sometimes  of  value  as  are 
small  mustard-plasters  just  below  the  jaw  on  each  side.  In  the  later 
stages,  and  sometimes  even  from  the  onset,  painting  the  throat  with 
glycerine  of  tannic  acid  gives  great  relief  and  hastens  recovery,  although  in 
some  instances  it  is  irritating.  In  other  cases  a  25  per  cent,  solution  of 
argyroi  or  other  silver  preparation  may  be  employed  with  benefit. 

CHRONIC  PHARYNGITIS 


This  is  a  condition  less  often  seen  in  children  than  in  adults,  yet  not 
uncommon.  It  may  follow  chronic  digestive  disorders  or  repeated 
attacks  of  acute  pharyngitis,  but  its  more  frequent  cause  is  obstruction 
to  respiration  through  the  nose.  Involvement  of  the  base  of  the  tongue 
and  of  the  tonsils  may  occur  as  complications.  The  symptoms  consist  of 
slight  discomfort  in  the  throat  and  efforts  to  clear  it,  together  with  an 
irritating  cough,  sometimes  moderate  and  almost  continuous,  sometimes 
severe  and  occurring  paroxysmally  and  only  at  certain  periods,  and 
brought  on  by  the  mucus  descending  toward  the  larynx.  The  cough  is 
often  falsely  assigned  to  bronchitis.  Inspection  of  the  throat  shows 
enlarged,  prominent,  red  or  yellowish,  distended  follicles  dotted  especially 
upon  the  posterior  wall  of  the  pharynx,  with  the  surrounding  mucous 
membrane  more  or  less  inflamed,  or  of  a  pale  color  and  often  partly 
covered  by  muco-purulent  secretion.  The  vessels  may  be  visibly 
dilated.  There  is  no  fever  and  no  actual  pain,  unless  exacerbations  occur. 
Deafness  may  develop  as  a  complication,  but  this  is  dependent  rather 
upon  accompanying  adenoid  growths  of  the  nasopharynx.  In  advanced 
cases  atrophy  of  the  mucous  membrane  of  the  pharynx  develops.  The 
course  is  chronic  and  the  disease  yields  slowly  even  under  treatment. 

Treatment  consists  in  removing  any  nasal  obstruction  or  affection  of 
the  tonsillar  tissues ;  attending  to  the  state  of  the  digestive  apparatus ;  and 
the  avoidance  of  all  irritation  by  exposure  and  the  like.  General  tonic 
remedies  and  change  of  air  are  also  often  necessary.  In  addition,  local 
treatment  is  required  consisting  in  the  use  of  alkaline  sprays,  if  there  is 
much  irritation,  and  the  cauterization  of  the  individual  follicles  if  not  too 
numerous. 

Uvulitis. — Inflammation  of  the  uvula  occurs  often  as  one  of  the 
symptoms  of  acute  pharyngitis,  although  occasionally  it  is  largely  local¬ 
ized  in  the  uvula.  In  some  cases  it  may  be  the  direct  result  of  trauma. 
There  is  swelling  and  redness  of  the  part,  generally  with  edema  and  pain 
on  swallowing;  and  if  elongation  is  present  and  the  uvula  comes  into 
contact  with  the  base  of  the  tongue  there  is  a  harassing,  tickling  cough. 
Applications  of  glycerine  of  tannic  acid,  a  weak  solution  of  nitrate  of 
silver,  or  of  epinephrin  (1:1000)  are  of  advantage,  as  is  the  sucking 
of  ice.  In  bad  cases  scarification  of  the  uvula  may  be  required. 

Edema  of  the  Uvula. — This  is  a  condition  frequently  attendant 
upon  uvulitis.  In  addition  to  this,  edema  may  occur  in  nephritis  and 
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in  hydremic  states.  The  local  treatment  is  similar  to  that  required  for 
uvulitis.  Remedies  directed  to  any  more  general  cause  may  also  be 
needed. 

Elongated  Uvula. — With  acute  or  chronic  pharyngitis,  or  inde¬ 
pendently  of  these  and  perhaps  of  congenital  origin,  some  degree  of 
elongation  of  the  uvula  may  be  observed.  The  condition  depends  upon 
inflammation  in  the  acute  cases,  and  upon  relaxation,  or  an  unusual 
thickening  of  the  mucous  membrane  in  those  following  a  chronic  inflam¬ 
mation.  There  is  no  sensation  of  sore  throat  experienced  unless  pharyngi¬ 
tis  is  also  present,  the  only  symptoms  being  an  annoying,  tickling  cough 
and  a  desire  to  clear  the  throat,  worse  especially  when  lying  down  at 
night,  and  produced  by  the  uvula  coming  into  contact  with  the  base  of 
the  tongue.  The  cough  may  be  so  severe  that  vomiting  results.  Exami¬ 
nation  of  the  fauces  discovers  the  uvula  touching  the  tongue  if  the  breath 
is  held  or  air  is  expired  through  the  nose.  Treatment  consists  in  meas¬ 
ures  lor  diminishing  the  size  of  the  uvula.  If  the  condition  is  due  to 
inflammation  or  relaxation,  the  application  of  astringent  solutions,  such 
as  glycerine  of  tannic  acid,  or  of  adrenaline,  is  often  promptly  efficacious. 
Astringent  lozenges,  as  of  eucalyptus,  are  also  of  service.  In  obstinate 
cases  dependent  upon  a  congenital  relaxation  or  upon  chronic  thickening 
amputation  of  the  tip  of  the  uvula  may  be  required,  but  other  treatment 
should  first  be  given  through  trial. 


PSEUDOMEMBRANOUS  PHARYNGITIS 
(Septic  Sore  Throat,  Pseudodiphtheria) 

Etiology  —These  titles  are  but  some  of  those  applied  to  different 
groups  which  appear  to  constitute  varieties  of  one  disorder.  Pseudo¬ 
membranous  tonsillitis  is  included  in  this  description.  The  disease  mav 
be  primary  or  be  secondary  to  some  other  affection,  especially  the  acute 
exanthemata,  sucn  as  measles  and,  most  of  all,  scarlet  fever;  although 
often  seen  too,  m  typhoid  fever.  It  occurs  also  after  tonsillectomy.  In 
0f  A^ese  ^condary  cases  the  disease  may  closely  resemble  diph- 
s,  a  PnnJaiT  affection  it  may  develop  without  the  previous 
existence  of  any  of  the  acute  infections.  Thus  in  a  very  severe  form 

0f  U  ne”to  the  nasal  mucous  membkne  and  eTn 
nnHit  +uPhagUS’  lt;-  ,may  °ccaslonalIy  be  seen  in  the  new-born  (Epstein),1 
fniu  rv  to  tLCaSeS  Perhapu  comP}lcates  Bednar’s  aphth®  produced  by 
the  mouth  h»U  trUS+  membraneu  through  rough,  unskillful  washing  of 

thrush  ^fn  thl  fh  tf  °r  maJ  b<i  c.onsecutive  to  and  associated  with 

forf  frequently  designated  “septic  sore  throat”  it  has 

tecribeTin  FUnPldTCally2  A  nUmber  °f  Such  Stances  have  been 
epfdemRs  Tn  haVI??  coIIected  and  reviewed  18  English 

United  States  !!tll°  19J3  several  large  local  outbreaks  occurred  in  the 
New  York  su-L  nr  ''  fr°*ton  and  Baltimore  (Ruhrah),3  in  parts  of 

epidemic  affeotinn-  '^lnnnn  elsewhere,  the  largest  being  an  extensive 
P  afteetmg  over  10,000  persons  m  Chicago  (Capps  and  Miller).5 

2  M-nrb-’  Einderheilk.,  1895,  XXXIX,  420. 

1913,  xxrv,  9*  6  PubIlc  Health,  1912.  Ref.,  Hamburger,  Johns  Hopk.  Hosp.  Bull., 

Amer.  Jour.  Dis.  Child  1912  TV  ^ni 

s  ISerTJAf  ■’  i’915’  HXX’XVlil,  945. 

Jour.  Amer.  Med.  Assoc.,  1912,  LVIII,  1848. 
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suppl^*^  ep^em*cs  disease  has  been  traced  directly  to  the  milk- 

The  primary  source  of  the  affection  in  whatever  form  it  manifests 
itself  is  undoubtedly  microbic.  The  germ  is  much  most  frequently  the 
streptococcus  pyogenes  or  h^molyticus  sometimes  associated  with  the 
staphylococcus  aureus  or  albus.  At  times  the  staphylococcus  alone  is 
lound,  and  the  pneumococcus  and  other  germs  are  occasionally  observed. 
4.  ^  mfluenza-bacr llus  appears  to  be  the  agent  in  some  instances;  the 
diphtheria-bacillus  is  never  present.  The  relationship  of  the  pseudo- 
aiphthena-bacillus  to  pseudomembranous  inflammation  is  not  vet 
definitely  settled.  The  epidemic  outbreak  would  indicate  that  the 
disease  is  transmissible  both  indirectly,  as  by  milk,  and  perhaps  by 
uirect  contact. 


Pathol°gical  Anatomy.— The  mucous  membrane  of  the  throat 
is  often  deep-red,  and  there  is  prone  to  develop  a  pseudomembrane, 
either  on  the  tonsils  alone  or  more  widely  spread.  In  structure  it  is 
identical  with  that  of  diphtheria,  but  macroscopically  it  may 
differ  somewhat  from  this  in  being  more  friable,  softer,  and  more  easily 
removable.  The  process  shows  the  same  tendency  as  does  diphtheria  to 
involve  the  uvula,  the  pillars,  and  in  fact  all  the  neighboring  tissues;  and 

may  go  on  to  wide-spread  necrotic  destruction  or  even  to  gangrene. 
I  he  germs  are  found  in  large  numbers  in  the  pseudomembrane  and  in  the 
underlying  mucous  membrane  and  neighboring  lymphatic  glands,  and 
even  m  the  blood.  The  glands  in  the  neck  may  be  involved,  and  in  bad 
cases  other  organs  are  attacked  by  the  general  septic  process,  especially 
the  kidne3^s  and  lungs.  In  the  milder  cases  no  pseudomembrane 
develops,  or  it  is  superficial  and  separates  easily. 

Symptoms.  The  degree  of  local  and  constitutional  involvement 
varies  greatly.  In  the  primary  cases  of  the  epidemic  type  (septic  sore 

umi*  aS  seen  *n  United  States,  the  onset  is  generally  abrupt,  with 
chilliness,  fever,  headache,  vague  general  pains,  sometimes  nausea  and 
vomiting,  and  occasionally  a  convulsion.  A  diffuse  and  often  dusky 
redness  of  the  pharynx  and  pillars  appears,  and  in  a  few  hours  patches  of 
exudation  usually  develop  on  the  tonsils  or  pharynx,  which  can,  as  a  rule, 
be  wiped  off  without  difficulty.  In  2  or  3  days  the  glands  in  the  neck 
become  more  or  less  enlarged  and  tender,  but  rarely  suppurate.  Some 
cases  are  much  more  severe  and  exhibit  hyperpyrexia  and  great  glandular 
swelling;  and  there  are  instances  seen  during  epidemics  which  run  a 
malignant  course  and  are  fatal  with  septic  symptoms  in  a  few  days. 
Milder  cases  may  have  no  pseudomembrane,  but  exhibit  a  diffuse,  dusky 
redness  of  the  throat;  and  in  others  there  is  only  the  appearance  of  a 
lacunar  tonsillitis. 

In  primary  cases  not  epidemic  in  type,  and  in  many  of  the  secondary 
cases,  the  affection  is  generally  milder  and  is  limited  chiefly  to  the  tonsils. 
The  attack  may  first  appear  as  a  lacunar  tonsillitis,  and  only  later  develop 
more  the  pseudomembranous  form.  The  deposit  can  be  removed  with 
comparative  ease  and  with  little  damage  to  the  tissues.  The  tonsils 
and  pharynx  are  red  and  swollen.  The  onset  is  generally  sudden  and 
often  stormy,  with  high  fever,  headache,  generally  pain  in  the  throat 
especially  on  swallowing,  and  sometimes  vomiting.  The  enlargement  of 
the  submaxillary  lymphatic  glands  is  usually  only  slight  and  the  prostra¬ 
tion  much  less  than  in  diphtheria.  Not  infrequently,  however,  especially 
in  the  secondary  cases,  the  attack  may  be  much  more  severe  than  this. 
In  this  event  the  membrane  may  spread  very  extensively,  involving  the 
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pharynx  and  nasopharynx,  the  nose,  and  even  exceptionally  the  larynx, 
exactly  as  in  some  cases  of  diphtheria;  the  glandular  swelling  is  often 
very  decided;  the  temperature  high;  the  pulse  weak;  prostration  great, 
and  the  child  is  apathetic,  delirious,  or  in  stupor.  There  is,  in  fact,  the 
evidence  of  a  toxic  state;  hemorrhagic  or  other  cutaneous  eruptions  may 
be  present,  and  grave  and  even  fatal  septic  complications  may  develop. 
Some  of  the  cases  are  probably  instances  of  erysipelas  of  the  throat. 

Complications  and  Sequels. — The  mildest  instances  show  practi¬ 
cally  none.  In  the  severe  ones  cervical  lymphadenitis  is  not  uncommon 
and  may  even  be  suppurative;  laryngitis  may  develop,  especially  in  cases 
consecutive  to  measles;  rhinitis  and  otitis  are  seen  chiefly  in  those  occur¬ 
ring  after  scarlet  fever;  septic  nephritis  bronchitis  and  bronchopneumonia 
are  not  unusual,  and  vomiting  and  diarrhea  may  occur.  An  erythema 
resembling  the  rash  of  scarlet  fever  may  develop.  Arthritis  has  been  not 
uncommon  in  the  epidemics  reported. 

Course  and  Prognosis. — The  prognosis  on  the  whole  is  favorable. 
The  duration  is  but  3  or  4  days  in  the  milder  cases,  and  recovery  is  rapid. 
In  the  severer  forms  the  course  is  longer,  lasting  perhaps  1  or  2  weeks,  and 
the  result  uncertain,  the  process  extending  both  into  the  substance  of  the 
tonsils  and  to  other  regions.  Extensive  sloughing  sometimes  takes  place, 
all  the  symptoms  of  sepsis  develop,  and  the  case  ends  fatally.  Fortu¬ 
nately  this  outcome  is  uncommon  in  the  primary  cases,  although  oftener 
seen  in  those  secondary  to  other  diseases.  Occurring  in  early  infancy  in 
debilitated  subjects  the  disease  is  usually  fatal,  and  in  the  new-born 
always  so. 

Diagnosis. — The  affection  causing  most  difficulty  in  diagnosis  is 
diphtheria.  In  average  cases  of  pseudomembranous  pharyngitis  the 
onset  is  more  sudden  and  stormy  than  in  diphtheria,  and  the  deposit  is 
oftener  limited  to  the  tonsils  and  is  not  so  closely  adherent.  There  is 
less  swelling  of  the  cervical  glands  and  less  prostration  of  the  system, 
except  in  some  of  the  severe  instances  of  epidemic  septic  sore  throat.  The 
extension  of  membrane  beyond  the  tonsils  is  a  strong  evidence  that  the 
disease  is  diphtheria.  There  are,  however,  so  many  exceptions  to  these 
distinctions  that  dependence  should  be  placed  only  upon  bacteriological 
examination.  The  milder  primary  cases  without  pseudomembrane  do 
not  present  the  same  diagnostic  difficulties.  The  secondary  ones  are 
usually  more  easy  of  recognition,  owing  to  the  presence  of  other  diseases 
such  as  measles  or  scarlet  fever  ;  but  here,  too,  a  positive  diagnosis  can  be 
made  only  by  bacteriological  study.  A  necrotic  condition  of  the  tonsils 
may  occur  early  in  acute  lymphatic  leukemia.  In  this  event  there  would 
be  little  if  any  fever,  and  the  associated  anemia  and  blood-findings  should 
lead  to  the  diagnosis. 

Treatment. — Cases  of  this  disorder  should  be  isolated  as  with 
lacunar  tonsillitis  (p.  38).  While  waiting  for  the  result  of  bacterio¬ 
logical  examination  the  patient  should  be  given  the  benefit  of  the  doubt 
and  receive  diphtheria-antitoxin.  In  the  severe  cases  vigorous  local 
treatment  may  be  required,  yet  not  at  the  expense  of  the  patient’s 
strength.  In  general,  this  is  similar  to  that  described  for  anginose 
scarlatina  and  consists  of  syringing  or  spraying  the  throat  and  nose  with 
warm  alkaline  solutions  or  normal  salt  solution;  the  use  of  antiseptic  and 
astringent  gargles,  or  the  application  to  the  throat  of  diluted  peroxid  of 
hydrogen  (1:4)  followed  by  astringents,  such  as  tincture  of  the  chloride 
ofdron  (1:4),  glycerine  of  tannic  acid,  or  nitrate  of  silver  (5  to  10  per  cent.). 
An  ice-bag  should  be  applied  externally  and  the  general  strength  main¬ 
tained  by  tonic  and  stimulant  remedies. 


retropharyngeal  abscess 
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f  1S  disease,  although  not  common  as  compared  with  other  affections 
of  the  pharynx,  is  seen  not  infrequently  in  the  practice  of  those  having 
to  do  with  many  sick  children.  Bokai1  states  that  in  438,799  patients 
n  e  lldren  s  Hospital  in  Budapest  in  49  years  there  were  926  cases 
Of  retropharyngeal  adenitis  or  abscess.  Retropharyngeal  adenitis  not 

wi,h“t  "  » -»»*•  s 

Etiology.  Age  is  a  factor  of  great  importance,  nearly  all  cases 

lvea7ngOnlv  6  fihSt  3H,earSK°f  Kfe  (B6kai)’  and  specially  in  infants  under 
year.  Only  when  the  abscess  is  secondary  to  caries  of  the  vertebra? 

ditio^°nf  ih  Y  n  0P  after  thePeriod  of  infancy.  Catarrhal  con- 
st  tin,  nn!!  nasopharynx  commonly  precede  the  disease  and  are  the 
“S  Point  Consequently  abscess  is  seen  most  frequently  in  the 
older  season  of  the  year  when  catarrhal  states  are  most  common  Excep¬ 
tionally  some  infectious  disorder,  as  scarlet  fever,  grippe,  or  measles  is 

0f1mnm30Sm§NLUSe‘u  \  ^bilitated  condition  of  health  is  also  a  factor 

cdlldre1n.m  Previously  good  general  health  may 
be  attacked.  .  The  germs  found  in  the  abscess  are  oftenest  streptococci. 

Pathological  Anatomy.— The  lesion  consists  usually  of  an  inflam¬ 
mation  developing  in  the  retropharyngeal  lymphatic  glands.  The 
p  ocess  is  exactly  similar  to  that  of  lymphadenitis  elsewhere.  The  glands 
may  produce  a  prominent  swelling  in  the  pharynx  without  the  forma¬ 
tion  of  pus,  but  oftener  suppuration  takes  place.  The  swelling  is  usuallv 
localized  more  upon  one  side  or  the  other,  inasmuch  as  the  glands  are 
situated  upon  each  side  of  the  median  line.  In  the  much  less  common 
cases  m  which  the  process  is  secondary  to  caries  of  the  cervical  vertebrae 
the  pus  may  sometimes  burrow  downward  along  the  spinal  column. 

Symptoms.— The  first  suggestive  symptom  appearing  after  the 
development  of  fever  of  undiscovered  cause,  or  perhaps  attending  a  naso- 

5  ar7nIetl  ca^aridb  is  difficulty  in  swallowing,  which  may  become  so 
decided  that  no  food  can  be  taken,  and  efforts  to  accomplish  it  are  fol¬ 
lowed  by  regurgitation  through  the  mouth  or  nose.  Associated  with  this 
is  usually  an  interference  with  respiration  which  makes  it  of  a  very  char¬ 
acteristic  nature.  It  becomes,  namely,  a  spluttering  or  gurgling,  as 
though  there  were  an  accumulation  of  mucus  in  the  back  of  the  throat; 
but  there  is  usually  not  the  stridor  of  laryngeal  disease.  The  mouth  is 
kept  open  and  the  head  rigidly  thrown  backward  and  occasionally  to 
one  side.  Respiration  through  the  nose  is  obstructed  and  there  is  snoring 
during  sleep.  Sometimes  in  advanced  cases  there  is  dyspnea  from  pres¬ 
sure  of  the  abscess  on  the  larynx.  The  voice  is  nasal  but  usually  not 
hoarse.  Slight  cough  is  not  uncommon.  The  constitutional  symptoms 
may  be  inconsiderable,  but  debility  and  more  or  less  fever  are  the  rule 
(Fig.  244),  vomiting  and  loss  of  appetite  may  be  present,  and  sometimes 
prostration  is  decided.  In  all  cases  with  evident  symptoms  direct  exam¬ 
ination  of  the  pharynx  reveals  sometimes  to  the  eye  and  always  to  the 
palpating  finger  a  fluctuating  mass  projecting  forward  from  the  postero¬ 
lateral  pharyngeal  wall,  most  marked  on  one  side,  and  sometimes  extend¬ 
ing  so  far  forward  that  the  pharynx  is  nearly  filled  and  the  uvula  is 
displaced  laterally.  The  mucous  membrane  of  the  pharynx  is  of  a  red 
color.  In  some  cases  the  swelling  is  visible  from  without,  upon  one 
side  of  the  neck  behind  and  below  the  angle  of  the  jaw  and  extending 
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Traits  des  mal.  de  l’enfance,  Grancher,  1904,  II,  70. 
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backward  and  downward.  This  may  be  dependent  either  upon  pus 
burrowing  in  this  direction,  or  upon  involvement  of  other  neighboring 
lymphatic  glands. 

Should  the  glandular  swelling  be  found  early  the  fluctuating  character 
is  absent  and  the  mass  is  merely  indurated  (Retropharyngeal  adenitis)  ; 
but  usually  pus  has  been  formed  by  the  time  the  characteristic  symptoms 
appear.  In  abscess  in  older  children,  dependent  upon  caries  of  the 
vertebrae,  the  onset  is  more  insidious,  the  constitutional  symptoms  gener¬ 
ally  less  marked,  and  there  is  little  if  any  fever. 


nharvnT.fi  a,"d ,  P^°Snos's.  Occasionally  enlargement  of  the  retro- 

however  in^atfent^ff6^  Wlth°u*  suppuration.  This  is  uncommon, 

course  as  a  rnla  ?ftS  ]‘°  k  '.’6  exhibited  clinical  manifestations.  The 

becomes  anriarontlv  T*  ’  T,111  f,ron?  a  few  days  to  a  week  the  condition 
.  apparently  a  most  threatening  one.  If  there  is  earlv  di<?pm/p™ 

ity  of  instanced  hornet*  mte^ference>  tlle  prognosis  is  good  in  thebmajor- 
depression  is  so  severe  that ; ’  1 °^?ver>  in  y°ung  infants  the  constitutional 
been  S*  e+\en  tho^h  the  abscess  has 

place  m  sub Lcte  hi  whom  Ihef1  °C<?T:  The  mai°rity  of  deaths  take 

death  may  follow  from  edema  onI°S1S,hf.S- not  been  made.  Here  sudden 
i  mu  irom  edema  of  the  glottis  or  pressure  upon  the  larynx, 
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or  may  result  from  rupture  of  the  abscess  into  the  larynx  and  consequent 
asphyxia;  or,  escaping  asphyxia,  the  patient  may  later  die  from  a  septic 

reCrSgrarnrreacordnStrCfn0ftf0Si0n  of  Wood-vessels  and' fatal 
emorrnage  are  on  lecord.  In  still  other  cases  the  pus  may  burrow  out 

wardly  and  open  on  the  side  of  the  neck;  or,  more  unfavorably  may  pass 

downward  into  the  mediastinum.  The  actual  death-rate  is,’  however 

low’ s®arcely  4  Py  cent.,  according  to  the  statistics  of  Bokai. 1 

When  the  abscess  depends  upon  cervical  caries  the  course  is  much 

slower  and  operation  is  prone  to  be  followed  by  a  reaccumulation  of  ™ 

and  sometimes  by  final  exhaustion  of  the  patient.  There  is  also  a  treater 

‘'"D^gnosis^Th/s11  different  direotions>  but  less  danger  of  asphyxia, 
uiagnosis.  i his  is  very  misleading  to  those  who  have  w 

encountered  the  disease;  easy,  however,  on  digital  palpation.  This  exam¬ 
ination  is  very  important.  It  must  be  made  thoroughly,  with  the  finger 
guarded  against  biting  by  the  patient,  but  rapidly  in  order  not  to  cause 
interference  with  respiration.  Apart  from  the  results  of  palpation  the 
characteristic  symptoms  are  the  position  of  the  head,  the  open  mouth 
the  spluttering  respiration  and  the  difficulty  in  swallowing.  Laryngeal 
stenosis  may  be  simulated  if  the  abscess  is  rather  deeply  situated  and 
presses  against  the  larynx.  The  history  of  the  case  and  the  presence  of 
er  symptoms  as  described  will  generally  remove  the  danger  of  mistake 

no  ^n/^KhaS  n°  f 6  °futhe  ch^racteristic  symptoms  and  especially 

no  evidence  of  abscess  found  on  digital  examination.  Whether  the 

abscess  depends  upon  lymphadenitis  or  is  secondary  to  cervical  caries 
cannot  always  be  determined.  In  the  latter  condition,  however  the 
patientsra,re  usually  older;  the  symptoms  come  on  much  more  slowly  with 
previous  ill  health;  the  abscess  is  more  in  the  median  line:  and  there  is 
more  likely  to  be  swelhng  visible  upon  the  side  of  the  neck  externally. 
There  is  also  greater  stiffness  of  the  neck  with  other  symptoms  of  involve¬ 
ment  of  the  cervical  vertebrae. 

Treatment.— Surgical  intervention  should  be  practised  as  soon  as 
an  abscess  is  detected.  Except  in  cases  of  caries,  or  unless  the  glandular 
abscess  is  already  pointing  externally  in  the  neck,  incision  from  within 
the  mouth  is  greatly  to  be  preferred.  The  child  should  be  seated  in  an 
upright  position  and  firmly  held  with  its  arms  pinioned;  a  bistoury 
wrapped  with  adhesive  plaster,  except  the  point,  introduced  along  the 
gmding  finger  placed  in  the  mouth;  incision  made,  and  the  child’s  head 
rapidly  bent  forward  and  downward  to  prevent  the  entrance  of  pus  into 
the  larynx.  As  there  is  always  some  danger  of  the  edges  of  the  clean- 
cut  wound  reuniting  and  the  abscess  refilling,  a  good  substitute  measure 
if.  y?  PusJl  blunt-pomted  scissors  into  the  abscess  and  then  separate  the 
blades  and  withdraw  them  while  in  this  position.  Immediate  and  strik¬ 
ing  relief  lollows  the  operation  and  in  the  majority  of  cases  there  is  no 
further  trouble. 


1  Jahrb.  f.  Ivinderheilk.,  1892,  XXXIII,  360. 
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CHAPTER  III 

DISEASES  OF  THE  TONSILLAR  TISSUE 

Tumors  of  the  Tonsillar  Tissue  are  of  rare  occurrence,  papilloma  and 
fibroma  being  those  oftenest  seen.  Lymphosarcoma  of  the  faucial 
tonsils  is  also  encountered. 

Tuberculosis  of  the  tonsils  and  adenoids,  of  a  nature  discoverable 
clinically,  is  of  rare  occurrence.  Pathologically,  tubercle  is  found  in 
about  5  per  cent,  of  tonsils  examined.  (See  Tuberculosis.  Vol.  I,  p.  648.) 
Weller1  observed  it  in  2.35  per  cent,  of  8697  tonsils  extirpated  from 
patients  of  all  ages,  and  MacCready  and  Crowe2  in  138  of  3260  tonsils 
and  adenoids  removed  chiefly  from  children.  In  this  series  there  were 
15  instances  of  tuberculosis  of  the  adenoids  alone.  These  figures  do  not 
apply  to  cases  in  which  tuberculosis  of  the  cervical  lymph-nodes  existed, 
the  number  of  instances  of  involvement  of  the  tonsillar  tissue  being 
much  increased  under  these  circumstances. 

Acute  Catarrhal  Tonsillitis  is  a  part  of  acute  catarrhal  pharyngitis  and 
its  symptoms  do  not  differ  from  those  already  considered  under  that 
heading.  Pseudomembranous  tonsillitis  has  been  described  in  discussing 
Pseudomembranous  Pharyngitis  (p.  30). 


ACUTE  LACUNAR  TONSILLITIS 
(Follicular  Tonsillitis) 

Although  quite  distinct  from  catarrhal  tonsillitis,  the  lacunar  form 
shades  into  it  in  many  cases,  one  or  more  small  engorged  lacunae  often 
appearing  in  the  catarrhal  variety  and  then  disappearing  quickly.  The 
more  typical  cases  are  here  described  in  which  the  inflammation  is  located 
chiefly  in  the  crypts  of  the  tonsils. 

Etiology. — The  disease  is  very  common  at  all  ages,  except  in  infancy 
and  especially  in  the  1st  year  of  life,  although  it  occurs  at  this  period 
oftener  than  is  usually  supposed.  As  with  catarrhal  tonsillitis  exposure 
to  cold  and  wet  and  the  development  of  digestive  disturbances  are  not 
infrequent  causes.  There  is  likewise  an  undoubted  contagiousness 
sometimes  seen.  In  many  children  there  is  a  remarkable  individual 
predisposition,  and  in  them  attacks  are  of  great  frequency.  Subjects 
with  a  tendency  to  rheumatism  or  born  of  rheumatic  parents  are  very 
susceptible  to  the  disorder.  In  fact,  inflammation  of  the  tonsils  or 
pharynx  must  often  be  considered  as  one  of  the  manifestations  of  rheu¬ 
matism.  (See  Rheumatism,  p.  44  and  Vol.  I,  p.  741.)  The  presence  of 
chronic  tonsillar  hypertrophy  is  likewise  a  powerful  etiological  factor. 
Under  the  influence  of  such  predisposing  causes  bacteria  of  various  sorts, 
oftenest  staphylococci,  pneumococci  and  streptococci,  penetrate  into  the 
lacunae  and  induce  inflammation  there. 

As  a  secondary  affection,  lacunar  tonsillitis  is  especially  common  in 
the  course  of  scarlet  fever  and  diphtheria,  and  is  considered  under  these 
headings. 

1  Arch.  Int.  Med.,  1921,  XXVII,  631. 

2  Amer.  Jour.  Dis.  Child.,  1924,  XXVII,  113. 
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.flrath?l0giCal,  Tbe  Process  consists  primarily  of  an 

1  flammation  produced  by  the  action  of  the  invading  bacteria.  There 
results  an  inflammatory  swelling  of  the  lymph-follicles  of  the  tonsils, 
which  blochs  up  the  exit  of  the  lacunae  of  which  the  follicles  with  their 

pn!rn!rai  coiyermf  f(?rm  tke  walls-  The  proliferated  and  desquamated 
epithelial  cells,  with  lymphocytes  and  bacteria,  as  well  as  with  the  fibrin 

sometimes  produced  under  the  influence  of  the  inflammation,  are  thus 
retained  in  the  form  of  small,  whitish  or  yellowish  masses,  which  finally 

w-i1SIharged  as  the  swf\mS  about  the  mouths  of  the  crypts  diminishes 
With  this  process  is  combined  an  inflammatory  enlargement  of  the  whole 
tonsil,  and  often  more  or  less  general  pharyngitis.  The  exudate  may  dis¬ 
closed1  Ver^  raPlcby>  and  reappear  if  the  opening  if  the  crypt  is  again 

,,  SiymiPtOITl?'~i'Th1e  attack  begins  with  chilliness,  malaise,  pain  in 
the  head  and  body  loss  of  appetite,  and  fever  which  quite  commonly 
reaches  103°  or  104°F.  (39.4°  or  40°C.)  or  over.  Vomiting  and  diarrhea 
sometimes  occur,  the  tongue  is  coated,  and  the  breath  heavy.  In  some 
cases  there  is  distinct  abdominal  pain,  due,  perhaps,  to  enlargement  and 
inflammation  of  the  mesenteric  lymph-nodes  which  may  accompany 
infections  of  the  throat  (Brennemann).1  The  throat  is  sore  and  swallow¬ 
ing  and  speaking  painful,  though  often  not  to  such  a  degree  as  in  many 
cases  of  catarrhal  tonsillitis,  and  small  children  with  the  disease  .may 
maintain  that  they  have  no  pain  in  the  throat.  Moderate  swelling  of 
the  cervical  lymphatic  glands  may  be  present.  An  erythematous  rash 

may  sometimes  be  observed  and  lead  to  an  erroneous  diagnosis  of  scarlet 
lever. 


Examination  of  the  throat  shows  swollen,  deep-red  tonsils  with  few  or 
many,  irregularly  shaped,  yellowish-white  spots  of  varying  size.  The 
spots  differ  in  their  apparent  nearness  to  the  surface,  some  being  well 
within  the  crypts  of  the  tonsils  and  some  already  discharging.  Not 
infrequently,  owing  to  the  close  apposition  of  the  lacunae  and  the  amount 
ol  cheesy  secretion,  the  tonsil  seems  to  be  covered  by  a  uniform  deposit 
suggesting  a  diphtheritic  pseudomembrane.  In  such  cases,  however,  the 
secretion  can  be  more  or  less  completely  removed  by  gentle  rubbing  with 
a  cotton  swab,  without  any  bleeding  surface  remaining.  The  process  is 
usually  bilateral,  although  by  no  means  always  equally  or  simultaneously 
developed  on  the  two  sides. 

Course  and  Prognosis. — Although  the  general  and  local  symptoms 
are  usually  severe,  they  are  of  short  duration,  lasting  a  few  days  up  to  a 
week  or  occasionally  longer.  Convalescence  is  rapid,  yet  relapses  may 
occur  when  recovery  seems  about  to  begin.  The  constitutional  symp¬ 
toms  are  generally  over  before  the  local  ones  have  entirely  disappeared. 
The  disease  has.  a  favorable  issue  in  the  vast  majority  of  cases,  but  not 
always  so,  at  least  as  regards  complications,  since  the  tonsil  while  in  its 
inflamed  condition  permits  ready  access  of  germs  into  the  system.  Car¬ 
diac  complications  may  consequently  quickly  follow  tonsillitis,  or  rheu¬ 
matic  arthritis  develop.  Acute  nephritis  occasionally  occurs  as  a 
complication,  as  does  septic  involvement,  especially  of  the  joints. 

Diagnosis. — In  cases  where  the  deposit  has  become  confluent  lacunar 
tonsillitis  may  readily  be  confounded  with  diphtheria.  The  fact  that  the 
deposit  is  an  easily  removable  secretion  and  not  a  necrotic  destruction  of 
the  mucous  membrane  is  quickly  apparent  in  most  instances.  In  many 
cases  of  diphtheria,  however,  the  disease  begins  as  a  lacunar  inflammation 

1  Amer.  Jour.  Dis.  Child.,  1921,  XXII,  493. 
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or  even  remains  so,  and  in  such  only  bacteriological  examination  can 
settle  the  question.  (See  Diphtheria,  Vol.  1,  p.  507.)  The  presence  of 
membrane  upon  the  pillars  or  uvula  as  well  as  on  the  tonsils  excludes  the 
diagnosis  of  mere  lacunar  inflammation.  Scarlet  fever  exhibits  lacunar 
tonsillitis  often  upon  the  first  day  of  the  attack.  The  presence  of  other 
symptoms  of  this  disease  determines  its  nature  in  most  cases.  Aphthous 
inflammation  may  develop  upon  the  tonsil,  but  has  no  real  resemblance 
to  lacunar  tonsillitis  and  is  accompanied  by  lesions  elsewhere  in  the 
mouth. 

Treatment.— Inasmuch  as  there  is  so  often  a  possibility  of  the 
tonsillitis  being  really  diphtheritic  the  patient  should  be  isolated  and  in 
doubtful  cases  a  culture  should  be  taken.  Even  if  diphtheria  be  proven 
to  be  absent,  continued  separation  of  the  patient  is  wise,  owing  to  the 
contagious  character  of  simple  lacunar  tonsillitis  sometimes  observed. 
The  patient  should  be  at  rest  in  bed  and  be  given  small  doses  of  antipyrine 
or  phenacetin  to  control  fever  and  relieve  pain.  The  diet  should  be  fluid 
or  semisolid.  When  there  is  suspicion  of  the  disease  being  rheumatic  in 
nature,  salicylates  in  some  form  may  be  administered.  The  sucking 
of  small  pieces  of  ice  gives  great  relief,  and  cold  may  be  applied  over 
the  tonsillar  region.  For  this  purpose  two  small  bags  of  thin  rubber 
containing  ice,  placed  one  on  each  side  and  kept  in  position,  answer  much 
better  than  the  single  long  sausage-shaped  bag  often  sold  for  this  purpose. 
This  latter  is  usually  much  too  thick,  and  does  not  adapt  itself  well  to  the 
neck.  The  bandage  to  maintain  the  ice-bags  should  go  over  the  top  of 
the  head;  not  around  the  neck.  In  other  subjects  hot  applications  to  the 
neck  give  more  relief.  Cleansing  sprays  are  indicated,  such  as  liq.  sod. 
boratis  comp.  (Dobell’s  solution),  or  diluted  hydrogen  dioxide.  Astrin¬ 
gent  gargles  are  of  service  if  the  child  is  old  enough  to  use  them  properly. 
Painting  the  tonsils  with  glycerine  of  tannic  acid,  tincture  of  the  chloride 
of  iron  (1:3  of  glycerine)  or  solution  of  nitrate  of  silver  (10  per  cent.)  is 
often  of  value.  My  preference  is  for  the  iron  preparation.  When  such 
local  treatment  causes  great  opposition  on  the  part  of  the  patient,  it  may 
be  substituted  by  the  giving  of  tincture  of  chloride  of  iron  internally  in 
doses  of  4  minims  (0.25)  hourly  at  5  years  of  age.  No  water  should  be 
swallowed  immediately  afterward,  in  order  that  the  drug  may  remain  in 
contact  with  the  tonsils.  In  constantly  recurring  cases  of  lacunar  ton¬ 
sillitis  with  a  tendency  to  glandular  enlargement,  removal  of  the  tonsils 
is  advisable. 


CHRONIC  LACUNAR  TONSILLITIS 

This  disorder  of  the  tonsils  is  sometimes  a  sequel  to  repeated  attacks 
oi  acute  inflammation.  It  is  also  an  attendant  in  many  instances  upon 
hypertrophy  of  the  tonsils.  There  is  a  retention  of  the  caseous  material 
m  some  of  the  crypts.  This  may  be  pressed  out,  or  is  discharged  by  the 
act  ol  coughing,  with  a  resulting  fetid  odor  to  the  breath.  Sometimes 
Q  substance  cannot  be  discharged  owing  to  inflammatory  adhesions 
ciosmg  the  orifice  of  the  crypt.  The  subjective  symptoms  are  generally 
muted  to  attacks  of  coughing  and  to  slight  pain  or  discomfort  attending 
e  swallowing  of  saliva,  although  solid  food  causes  no  such  sensation. 
:  tunes  acute  exacerbations  occur,  with  fever  developing  and  with 

1XffrefSu  °*  Paui*  treatment  consists  in  opening  and  cauterizing  the 
a  ec  e  cr\  pts;  but  removal  of  the  tonsils  gives  a  more  satisfactory  result. 
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ULCERO-MEMBRANOUS  TONSILLITIS 
(Plaut-Vincent  Angina) 

Although  the  disease  was  known  for  some  years  previously,  its  depend¬ 
ence  upon  specific  germs  was  not  recognized  until  the  investigations 
respectively  of  Plaut  and  of  Vincent.  Clinically  it  closely  resembles 
many  cases  of  pseudomembranous  pharyngitis,  and  only  the  presence  of 
the  characteristic  microorganisms  can  render  a  distinction  possible.  The 
germs  producing  it  are  those  seen  in  ulcerative  stomatitis  (p.  12),  the 
pathological  process  the  same,  and  the  two  conditions  may  be  associated. 
It  is  of  much  less  frequent  occurrence  than  other  forms  of  inflammation 
of  the  tonsils,  but  by  no  means  uncommon. 

Etiology. — As  in  ulcerative  stomatitis,  the  disease  is  often  epidemic 
in  hospitals  or  families,  indicating  that  it  is  of  a  somewhat  contagious 
nature;  yet  some  predisposition  to  it  must  be  required  or  it  would  be  seen 
more  frequently.  It  is  found  oftenest  in  children  and  in  subjects  in  debili¬ 
tated  health.  The  active  cause  appears  to  be  a  symbiosis  of  the  fusiform 
bacillus  and  a  spirochete,  as  already  described  under  Ulcerative  Stoma¬ 
titis.  Both  these  organisms  were  referred  to  by  Miller1  as  occurring  in  the 
mouth;  but  their  association  with  this  form  of  tonsillitis  was  first  empha¬ 
sized  by  Plaut2  in  1894,  and  later  by  Vincent3  in  1898.  A  number  of 
studies  such  as  those  of  Pilot  and  Davis4  have  shown  that  they  are  com¬ 
monly  found  in  the  normal  nasopharynx,  in  the  tartar  on  the  teeth,  in 
diseased  gums,  and  in  the  crypts  of  enlarged  tonsils. 

Symptoms. — On  one  or,  less  often,  both  tonsils  there  develops  an 
exudate  covering  an  ulcer  of  varying  depth.  In  the  milder  cases  the 
deposit  can  be  readily  removed,  leaving  a  bleeding  surface  beneath.  A 
firm  pseudomembrane,  such  as  is  seen  in  diphtheria,  is  not  produced. 
There  is  little  fever  and  little,  if  any,  constitutional  disturbance.  An 
offensive  odor  of  the  breath  is  present.  The  lymphatic  glands  at  the 
angle  of  the  jaw  are  swollen  but  do  not  suppurate.  In  the  severer  cases 
the  ulceration  is  much  deeper,  the  constitutional  symptoms  become  more 
marked  and  the  odor  may  be  extremely  offensive. 

Course  and  Prognosis. — In  the  milder  cases  the  course  is  short, 
the  exudate  soon  disappears,  and  recovery  follows  in  a  few  days.  In  the 
severer  the  course  is  tedious,  the  process  may  last  several  weeks,  and 
relapses  may  take  place.  The  disease  may  spread  to  other  parts  of  the 
pharynx  and  even  prove  fatal  through  the  development  of  extensive 
necrosis  or  of  gangrene,  the  child  then  dying  of  a  condition  similar  to  and 
probably  identical  in  nature  with  gangrenous  stomatitis.  (See  p.  14.) 

I  have  seen  this  occur,  but  such  a  result  is  infrequent,  and  recovery 
nearly  always  takes  place. 

Diagnosis. — 'The  distinction  is  to  be  made  especially  from  diph¬ 
theria.  The  softness  of  the  deposit  in  the  milder  cases  and  the  greater 
depth  of  the  ulceration  in  others  are  indications  against  diphtheria;  but 
the  only  certain  test  is  a  bacteriological  examination,  and  even  this  some¬ 
times  permits  of  doubt  in  instances  where  the  germs  of  the  two  diseases 
chance  to  be  combined.  There  are  numerous  cases  on  record  supposed 
at  first  to  be  diphtheria,  but  showing  only  the  presence  of  the  fuso- 
spirilliform  organisms.  This  was  true  in  73  out  of  265  cases  suspected  of 

1  Deutsch.  med.  Wochenschr.,  1884,  X,  395. 

2  Deutsch.  med.  Wochenschr.,  1894,  XX,  920. 

3  Bull.  soc.  des  hop.,  1898,  XV,  244. 

4  Arch.  Int.  Med.,  1924,  XXXIV,  313. 
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being  diphtheria  and  reported  by  Holm.1  On  the  other  hand,  Reiche2 
reported  22  typical  cases  of  Vincent’s  angina  with  the  simultaneous 
presence  of  the  diphtheria-bacillus  and  the  fusiform  bacillus,  and  we  have 
several  times  seen  this. 

Treatment.— This  is  similar  to  that  useful  in  ulcerative  stomatitis, 
chlorate  of  potash  being  the  best  internal  remedy,  combined  with  the 
local  application  to  the  tonsils  of  antiseptic  solutions,  such  as  nitrate  of 
silver  (gr.  5  to  10  (0.32-0.65) :  oz.  1  (30));  tincture  of  iodine,  Dakin’s 
solution,  peroxide  of  hydrogen  (10  to  50  per  cent.)  and  tincture  of  the 
chloride  of  iron  (1:3  of  glycerine).  Arsenic  in  some  form  is  of  value. 
Reckord  and  Baker3  obtained  prompt  results  from  the  application  of  a 
10  per  cent,  solution  of  arsphenamin  in  glycerine  and  it  may  also  be  given 
intravenously.  (See  also  p.  14.)  In  severe  cases  supporting  treatment 
is  required. 


PARENCHYMATOUS  TONSILLITIS 
(Phlegmonous  Tonsillitis,  Quinsy,  Peritonsillitis.) 


Etiology. — Quinsy  is  an  uncommon  condition  in  early  life.  In 
infancy  it  is  rare.  Graef4  reports  an  instance  in  an  infant  of  6  months  of 
age.  Only  in  later  childhood  does  it  begin  to  be  oftener  seen,  even  then 
being  much  less  frequent  than  in  adults.  It  is  generally  in  reality  a 
peritonsillar  abscess,  the  process  often  involving  the  tonsil  as  well.  Less 
frequently  it  develops  primarily  in  the  tonsil.  Catarrhal  or  lacunar 
tonsillitis  may  act  as  a  predisposing  cause,  and  there  exists  also  a  decided 
family  or  individual  tendency.  The  exciting  cause  is  infection  by  some 
pyogenic  microorganism. 

Symptoms. — The  attack  begins  with  suddenness  and  severity, 
with  the  ordinary  symptoms  of  catarrhal  pharyngitis.  Rapidly,  however, 
the  fever  becomes  high  and  the  pain  in  the  throat  constant  and  severe, 
making  swallowing,  speaking,  or  opening  of  the  mouth  difficult  or  impos¬ 
sible.  The  breath  is  offensive;  the  tongue  badly  coated.  Inspection  at 
first  shows  little  except  a  prominence  in  the  tonsillar  region  upon  one  side 
of  the  throat;  but  palpation  reveals  a  hard,  swollen,  and  very  tender  mass. 
The  absence  of  any  positive  evidence  on  inspection  is  due  to  the  fact  that 
the  inflammation  is  largely  at  first  in  the  deeper  portion  of  the  affected 
region,  around  or  behind  the  tonsil,  and  the  mucous  membrane  is  not 
primarily  inflamed.  As  the  process  advances  the  whole  tonsillar  region 
on  one  side  becomes  very  prominent,  with  the  mucous  membrane  red  and 
•  sy°  ?n  anc^  ^he  mass  pushing  the  edematous  uvula  to  the  other  side  of 
the  throat  and  often  apparently  nearly  closing  the  fauces.  The  other 
tonsil  and  the  pharynx  in  general  may  exhibit  a  catarrhal  inflammation . 
rurally  fluctuation  may  sometimes  be  made  out,  although  in  other 
instances  this  is  never  discovered. 

With  these  local  manifestations  there  are  increasing  symptoms  of 
i  mess,  fever  continuing  high,  oppression  and  difficult  respiration  being 
sometimes  present,  the  pulse  rapid,  and  general  restlessness  and  delirium 
per  aps s  developing.  There  may  be  much  pain  and  tenderness  on  moving 
ie  neck.  Ihe  patient  is  able  to  take  almost  no  food  or  drink  and  the 
general  condition  is  most  distressing. 


1  Jour.  Michigan  State  Med.  Soc 
XIV*369  Klmik:,  1914>  N°‘  33‘ 


.,1910,  IX,  331. 
Ref.,  Monatsschr. 


I  Jour.  Amer.  Med.  Assoc.,  1920,  LXXV  1620 
New  York  Med.  Jour.,  1923,  CXVIL  267. 
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nft  fffff  KaStS  .se7eral  days  01'  a  week,  and  then  an  abscess  may 
o  ten  be  seen  to  be  pointing,  generally  in  the  neighborhood  of  the  anterior 
pillar  of  the  fauces^  Pus  may  be  discharged  and  relief  from  all  symptoms 
be  complete  in  a  few  hours  In  many  cases,  however,  there  is  no  pus 
evident  and  a  gradual  resolution  takes  place.  Severe  hemorrhage  has 
been  known  to  follow  the  bursting  of  the  abscess,  and  edema  of  the 

S  nf;±°  !!C^rred'  Th®  Prognosis  is,  however,  nearly  always  good. 

Diagnosis.  This  is  usually  easy  after  the  first  few  days.  Palpation 
is  often  of  greater  aid  than  inspection  at  the  beginning  of  the  attack. 

Treatment -Early  m  the  case  the  effort  should  be  made  to  abort 
the  process.  This  may  sometimes  be  done  by  the  application  of  ice-bags 
externally  over  the  affected  region,  combined  with  the  sucking  of  pieces 
ot  ice.  Later  the  only  methods  open  are  the  efforts  to  give  relief  from 
pam.  the  use  of  ice  should  be  continued.  Sometimes  the  application  of 
a  hot  poultice  externally  and  the  employment  of  hot  water  as  a  gargle 
give  more  relief.  Opiates  internally  are  often  indispensable.  As  soon 
as  any  region  suggesting  fluctuation  can  be  found  incision  should  be 
made  Even  if  no  pus  is  discovered  relief  may  follow  from  the  local 

ooa-iettmg.  Complete  removal  of  the  tonsils  later  will  prevent  further 
attacks. 


HYPERTROPHY  OF  THE  TONSILLAR  TISSUE 

There  is  in  childhood  a  special  predisposition  to  hyperplasia  of  the 
tonsillar  tissue.  The  overgrowth  as  oftenest  recognized  is  in  the  faucial 
tonsils,  but  equally  as  frequently  the  pharyngeal  tonsil  is  involved  (ade¬ 
noid  growths),  and  the  tissue  at  the  base  of  the  tongue  (lingual  tonsil)  may 
likewise  be  affected,  although  the  last  is  not  common  in  children.  Gener¬ 
ally  the  process  involves  more  than  one  region,  although  not  by  any  means 
equally.  Probably  the  pharyngeal  tonsil  is  oftenest  attacked  to  an  extent 
productive  of  symptoms.  The  hyperplasia  may  affect  both  the  lym¬ 
phatic  structure  of  the  tonsil  and  the  connective-tissue  septa,  sometimes 
the  involvement  of  one  predominating,  sometimes  the  other.  Frequently 
combined  with  this  tonsillar  hypertrophy  is  the  enlargement  of  the 
follicles  visible  on  the  posterior  wall  of  the  pharynx  on  ordinary  inspection 
of  the  throat. 

HYPERTROPHY  OF  THE  FAUCIAL  TONSILS 

Etiology. — The  disease  is  of  very  great  frequency  in  early  life. 
Lennox  Browne1  estimates  that  it  constitutes  37  per  cent,  of  all  disorders 
of  the  fauces  and  pharynx.  Although  sometimes  beginning  in  infancy, 
the  hypertrophy  is  believed  not  to  reach  any  decided  degree  until  this 
age  is  passed.  In  my  own  experience,  however,  enlargement  of  the 
tonsils  in  the  1st  year  is  by  no  means  uncommon.  After  this  period  it 
is  extremely  common.  There  is  often  noted  a  marked  family  predis¬ 
position,  several  of  the  children  of  the  family,  and  frequently  the  parents 
as  well,  showing  the  same  tendency  to  enlargement.  The  general 
health  usually  appears  to  exert  no  causative  influence,  except  that  the 
existence  of  lymphatism  (see  Vol.  I,  p.  749),  with  its  tendency  to  general 
lymphatic  enlargement,  is  probably  a  powerful  etiological  factor.  The 
repeated  occurrence  of  catarrhal  pharyngitis  is  another  influence.  It  is 
to  be  noted,  however,  that  such  repeated  attacks  are  often  the  result 
rather  than  the  cause.  Tuberculosis  has  no  etiological  connection  with 
1  The  Throat  and  Nose  and  Their  Diseases,  1899,  349. 
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ordinary  cases  of  hypertrophy,  although  the  combination  of  tuberculosis 
with  the  hypertrophy  is  occasionally  observed  (seep.  36). 

Pathological  Anatomy. — The  condition  of  the  tonsil  vanes  with 
the  case.  When  not  associated  with  a  &mporary  catarrhal  inflammation, 
as  shown  by  the  redness  of  the  mucous  membrane,  the  tonsil  is  large 
and  pale.  In  some  instances  the  overgrowth  is  chiefly  in  the  lymphoid 
tissue,  and  in  these  the  tonsil  is  soft  and  the  lymphoid  element  projects 
in  the  form  of  nodules.  If  the  fibrous  overgrowth  is  in  excess  the  tonsil 
is  hard  and  firm,  broad  bands  of  connective  tissue  crossing  it  in  different 
directions.  The  crypts  of  the  tonsil  frequently  exhibit  yellowish  masses, 
yet  without  showing  the  signs  of  inflammation  characteristic  of  acute 
lacunar  tonsillitis.  The  hypertrophy  is  nearly  always  bilateral,  yet  one 
tonsil  is  often  more  affected  than  the  other.  Very  frequently  tonsillar 
hypertrophy  is  overlooked  because  the  organ  is  deeply  situated  and 
its  actual  size  is  not  at  first  discovered.  The  overgrowth  in  these  cases  is 
chiefly  in  depth  and  width.  At  the  times  when  an  acute  inflammation  is 
superimposed,  the  organ  increases  much  in  size  and  becomes  redder. 

Symptoms. — Examination  shows  the  presence  of  enlargement  of 
the  tonsils  as  described.  It  not  infrequently  happens,  as  stated,  that 
the  overgrowth  has  been  chiefly  in  width  and  depth,  and  the  tonsil  is 
consequently  “  submerged, ”  being  hidden  by  the  anterior  pillar  and  other 
folds  of  the  soft  palate.  In  such  cases  palpation  with  the  finger,  or 
causing  the  patient  to  gag  reveals  the  degree  of  enlargement  present. 
In  other  instances  the  tonsils  may  be  so  large  that  they  almost  touch  each 
other.  The  general  symptoms  are  not  well-marked,  the  majority  of  those 
formerly  attributed  to  this  condition  depending  in  reality  upon  the  ade¬ 
noid  overgrowth  which  so  frequently  accompanies  the  hypertrophy  of 
the  faucial  tonsils.  Moderate  enlargement  of  the  latter,  if  occurring 
alone,  produces  practically  no  symptoms.  When,  however,  the  hyper¬ 
trophy  is  great  there  is  often  a  thick  tone  to  the  voice  as  though  there 
were  food  present  in  the  mouth,  and  the  swallowing  of  solid  food  and  even 
the  respiration  may  be  mechanically  interfered  with.  As  a  rule  degluti¬ 
tion  is  not  painful.  There  is  a  great  tendency  to  repeated,  acute  tonsillar 
inflammation,  and  at  this  time  the  symptoms  are  exaggerated.  The 
lymphatic  glands  in  the  neck  may  become  chronically  enlarged.  Mouth¬ 
breathing  and  snoring  occur  and  deafness  may  result;  but,  again,  these 
conditions  oftener  depend  chiefly  on  the  accompanying  adenoid  hyper¬ 
trophy.  The  enlargement  of  the  tonsil  may  frequently  be  felt  externally. 
In  other  cases,  without  symptoms  other  than  the  chronic  tonsillar  enlarge¬ 
ment  observed  on  inspection,  there  is  a  tendency  to  repeated  attacks 
of  fever  without  discoverable  cause,  general  impairment  of  health,  and 
other  uncharacteristic  symptoms.  That  these  are  due,  in  some  instances 
at  least,  to  a  mild  toxic  condition  produced  by  absorption  from  a  chroni¬ 
cally  inflamed  tonsil,  seems  proven  by  the  disappearance  of  symptoms 
after  tonsillectomy. 

Besides  mere  hypertrophy  of  the  tonsils  the  presence  in  them  of 
microorganisms  is  important.  It  has  been  shown  by  the  studies  of  Davis,1 
Tongs,2  Pilot,  Pearlman  and  colleagues,3  Hambrecht  and  Nuzum,4 
Pilot  and  Brams5  and  others,  that  the  tonsils  harbor  such  organisms  as 

1  Jour.  Infect.  Dis.,  1912,  X,  148. 

2  Jour.  Amer.  Med.  Assoc.,  1919,  LXXIII,  1050. 

3  Jour.  Infect,  Dis.,  1921,  XXIX,  47,  51,  55,  59,  62. 

4  Arch.  Int.  Med.,  1922,  XXIX,  G35. 

5  Jour.  Infect,  Dis.,  1923,  XXXIII,  134. 
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the  hemolytic  streptococcus  in  90  per  cent,  or  more  of  the  cases  demand¬ 
ing  extirpation,  while  often  present  also  are  the  pneumococcus,  influenza- 
bacillus,  fusiform  bacillus,  streptococcus  viridans,  and,  less  frequently 
the  diphtheria-bacillus,  diphtheroid  bacilli,  streptococcus  mucosus  and 
others.  These  organisms  are  found  in  greater  numbers  deep  in  the 
crypts  than  on  the  surface  of  the  tonsils  or  on  the  mucous  membranes  of 
the  nose,  throat  and  mouth.  Removal  of  the  tonsils  diminishes  the 
number  of  the  microorganisms  in  the  nose  and  throat.  These  facts 
would  explain  not  only  the  predisposition  to  local  disease  of  the  adjacent 
mucous  membranes  which  exists  with  infected  tonsils,  but  also  certain 
cases  of  arthritis,  endocarditis,  nephritis,  pyelitis  and  the  like,  in  which 
the  tonsils  seem  to  act  as  foci  of  infection. 

Course  and  Prognosis.—The  softer  lymphoid  tonsils  vary  much 
m  size  from  time  to  time,  being  larger  during  any  acute  attack  of  ton¬ 
sillitis,  and  afterward  sometimes  larger,  sometimes  decidedly  smaller 
than  before  this.  There  is  a  natural  disposition  for  them  to  undergo 
progressive  diminution  in  size  as  puberty  is  attained;  but  unfortunately 
before  this  period  is  reached  there  exists  a  constant  tendency  to  an 
increasing  overgrowth  of  the  connective-tissue  element,  and  tonsils  of  this 
latter  nature  never  exhibit  any  considerable  lessening  in  dimensions. 
There  is  always  a  degree  of  danger  of  infection  taking  place  through  the 
diseased  organs,  tubercle-bacilli  and  the  germs  of  the  acute  fevers  entering 
the  system  in  this  way.  Yet  the  discovery  of  tubercle-bacilli  bv  micro¬ 
scopical  examination  of  excised  tonsils  need  not  be  a  cause  for  undue 
alarm,  since  MacCready  and  Crowe,1  who  followed  50  such  cases,  in  most 
instances  for  from  5  to  10  years,  have  found  that  the  majority  seldom 
developed  clinical  evidence  of  pulmonary  or  intestinal  tuberculosis. 
They  believe  that  it  is  possible  that  tuberculosis  of  the  lymphadenoid 
tissue  of  the  throat,  if  not  complicated  by  frequent  secondary  infection, 
may  be  of  value  by  the  production  of  immunity  (see  Vol.  I,  pp.  632,  648). 

Treatment. — With  the  exception  of  operative  procedure  this  is 
on  the  whole  unsatisfactory.  Astringent  applications  may  do  good  in 
the  cases  where  the  lymphoid  hyperplasia  largely  predominates.  The 
administration  of  cod-liver  oil,  or  of  iodide  of  iron  best  in  the  form  of  the 
syrup,  is  sometimes  of  advantage.  Change  of  residence  to  a  dry  climate 
is  often  of  service.  Little  or  no  benefit,  however,  is  to  be  expected  in 
the  cases  in  which  much  connective-tissue  hyperplasia  has  taken  place. 
As  regards  operation,  in  cases  where  the  hypertrophy  is  moderate  and  is 
producing  no  symptoms  it  is  well  to  defer  this  in  the  hope  of  retrograde 
changes  occurring  as  age  advances. 

Yet  the  presence  of  chronic  disease  of  the  tonsils  is  always  an  element 
of  danger.  Infections  of  various  sorts,  both  local  and  systemic,  are 
more  prone  to  take  place  than  where  the  tonsils  are  healthy,  or  in  cases 
where  the  organs  have  been  removed.  Among  the  more  positive 
indications  for  removal  are  frequent  attacks  of  lacunar  tonsillitis, 
increasing  glandular  swelling  in  the  neck,  and  hypertrophy  extreme 
enough  to  be  obstructive.  As  has  been  stated  elsewhere,  complete 
removal  of  the  tonsils  will  prevent  the  recurrence  of  peritonsillar 
abscess,  and  will  often  succeed  in  clearing  up  a  diphtheria-carrier. 
Lender  certain  conditions,  when  there  is  reason  to  believe  from  the 
constitutional  symptoms  that  absorption  is  taking  place,  the  tonsils 
should  be  removed.  In  cases  of  rheumatic  manifestations  such  as 
arthritis,  chorea,  endocarditis,  myositis  and  joint-pains,  in  which  there  is 

1  Amer.  Jour.  Dis.  Child.,  1924,  XXVII,  113. 
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distinct  local  evidence  of  tonsillar  disease,  the  tonsils  should  be  regarded 
with  suspicion  and  their  extirpation  considered.  Great  caution,  however, 
must  be  exercised  in  the  promising  of  results.  For  example,  Ingerman 
and  Wilson1  found  that  of  88  cases  with  rheumatic  manifestations  there 
was  a  recurrence  of  these  in  76  per  cent,  after  tonsillectomy,  while  in  a 
group  of  97  control  cases  without  tonsillectomy,  observed  for  an  equal 
time,  recurrence  occurred  in  80  per  cent.;  a  negligible  difference.  Some¬ 
what  more  favorable  were  the  observations  of  St.  Lawrence,2  who 
studied  85  children,  each  of  whom  had  presented  1  or  more  rheumatic 
manifestations  before  tonsillectomy,  for  an  average  time  of  3^  years 
after  operation.  The  results,  shown  in  the  accompanying  table,  indicate 
that  removal  of  the  tonsils  had  an  uncertain  effect  in  preventing 
recurrence : — 

Table  98. — Influence  of  Tonsillectomy  on  Rheumatic  Conditions 


Before  Operation 


No  Recurrence 


1  or  more  attacks  of  acute  rheumatic  fever,  42  cases .  .  . 

1  or  more  attacks  of  chorea,  40  cases . 

Myositis  and  pains  in  joints  and  bones,  61  cases . 

Cardiac  failure  in  organic  heart-disease,  12  cases . 


35  cases 
20  cases 
47  cases 
1  case 


A  number  of  observations  have  been  made  on  the  indications  for 
tonsillectomy  and  the  results  obtained  from  it  (Simpson;3  Heiman;4 
Davis;5  Gittings  and  Mitchell;6  Kaiser7).  Kaiser  made  a  study,  con¬ 
tinued  during  3  years,  of  1200  children  whose  tonsils  had  been  removed, 
and  of  1200  others  not  operated  upon.  It  was  found  that  tonsillectomy 
afforded  considerable  relief  from  sore  throats  and  head-colds;  assured 
some  protection  against  glandular  infection  but  did  not  guarantee  it; 
did  not  cause  immediate  disappearance  of  enlarged  cervical  glands;  did 
not  influence  favorable  or  unfavorably  infections  of  the  larynx,  bronchi 
and  lungs;  did  not  prevent  scarlet  fever  or  measles  but  influenced  the 
severity  of  these  infections;  lessened  the  incidence  of  diphtheria;  reduced 
the  incidence  of  heart-disease,  but  not  of  chorea  or  rheumatism,  and 
diminished  the  incidence  of  malnutrition.  It  should  be  remembered 
that  the  mere  discovery  of  a  few  small  lymphatic  glands  in  the  neck  is 
not  an  indication  for  operation,  inasmuch,  as  this  condition  is  extremely 
common  and  may  be  entirely  without  significance.  Our  own  experience 
coincides  with  Kaiser’s  in  regard  to  the  lack  of  influence  exerted  by 
tonsillectomy  on  the  incidence  and  severity  of  laryngitis,  bronchitis 
and  pneumonia.  We  have  not  been  impressed  with  the  diminution  of 
the  so-called  head-colds  after  tonsillar  operation.  The  presence  of 
hypertrophy  without  other  symptoms,  and  unless  great  enough  to  be 
obstructive,  does  not  constitute  an  operative  indication;  and,  further, 
the  existence  of  an  etiological  relationship  of  hypertrophic  and  infected 
tonsils  to  any  symptoms  present  should  appear  at  least  extremely 
probable  before  the  organs  are  removed.  It  is  certainly  difficult  to 
decide  from  the  mere  appearance  of  the  tonsils  whether  they  are  infected 

l  J°ur-  Amer.  Med.  Assoc.,  1924,  LXXXII,  759. 

I  J°ur-  Amer.  Med.  Assoc.,  1920,  LXXV,  1035. 

;  Jour.  Amer.  Med.  Assoc.,  1916,  LXVI,  1016. 

:  Amem  Jour.  Dis.  Child.,  1922,  XXIV,  204. 

I  Jour.  Amer.  Med.  Assoc.,  1922,  LXXVIII,  1187. 

!  Atlantic  Med.  Jour.,  1924,  XXVII,  823. 

‘  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXIII,  33. 
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and  the  possible  source  of  trouble.  It  is  by  no  means  understood 
just  what  useful  purpose  the  presence  of  the  organs  fulfils,  and  it  is  a  safe 
dictum  that  no  operation  m  any  region  of  the  body  should  be  urged  unless 
there  are  distinct  indications  for  this.  There  is,  it  is  true,  usually  little 
danger  m  the  operation,  although  severe  and  even  fatal  hemorrhage  has 
been  known  to  occur,  and  repeatedly  post-operative  septic  inflammation 
of  various  degrees  of  severity  attacking  different  parts  of  the  body  has 
taken  place.  Pneumonia  may  follow  the  operation  and  pulmonarv 
abscess  from  aspiration  or  infection  of  the  blood-stream  is  not  infrequent^ 
reported.  We  have  several  times  seen  scarlet  fever  develop  within  24  to 
48  hours  after  operation,  this  being  due  probably  to  the  release  of  the 
scarlet  fever  streptococcus  which  had  been  retained  in  the  tonsillar  tissue 
One  should  also  not  expect  from  operation  on  the  tonsils  relief  of  symp¬ 
toms  which  were  in  reality  dependent  upon  adenoid  growths. 

The  method  of  removal  of  tonsils  by  electric  coagulation  and  dessica- 
tion  is  seldom  applicable  to  children.  A  number  of  treatments  are 
usually  necessary  and  the  pain  and  sore  throat  following  do  not  recommend 
the  procedure.  Treatment  of  the  tonsillar  tissue  by  x-ray  is  followed  by 
shrinking  of  the  lymphoid  tissue,  and  it  is  said  also  by  a  great  diminution 
m  the  number  of  microorganisms  present  in  the  tonsils  and  mouth 
(Murphy,  Witherbee,  Craig,  Hussey  and  Sturm),1  and  radium  has  the 
same  effect.  These  methods  could  be  used  in  selected  cases  in  which  the 
usual  operations  may  be  contraindicated,  on  account  of  such  conditions 
as  hemophilia,  lymphatism,  cardiovascular  disease  or  nephritis.  They 
will  be  found  more  effective  in  the  soft,  spongy  tonsil  than  in  the  hard, 
fibrous  type. 

For  the  operative  methods  to  be  recommended,  reference  is  made  to 
works  on  Surgery  or  on  Diseases  of  the  Throat.  My  own  preference  is 
for  as  thorough  a  removal  as  possible,  since  it  not  infrequently  happens 
that  hypertrophy  continues  to  increase  in  the  portion  of  the  tonsil  remain¬ 
ing  after  a  partial  removal,  or  that  the  deeper-lying  diseased  lacunae  had 
not  been  reached,  and  that  repeated  attacks  of  inflammation  continue 
to  take  place  in  these.  This  removal  is  accomplished  by  enucleation. 
Mention  should  be  made  here  of  the  dirty-grey  pseudomembrane  not 
infrequently  seen  upon  tonsillotomy- wounds  within  24  hours  after 
operation.  This  is  usually  a  matter  of  no  significance,  although  it  may 
readily  cause  alarm  from  the  resemblance  borne  to  a  diphtheritic  deposit. 
Yet  if  diphtheria  should  follow  a  tonsillotomy  the  diagnosis  would  be 
difficult  as  we  have  observed  on  a  few  occasions.  Zingher,2  who  has 
reported  such  occurrences,  advises  that,  unless  it  be  known  that  the 
Schick  reaction  is  negative,  a  culture  of  the  nose  and  throat  be 'taken 
before  operation  and  antitoxin  given  if  diphtheria-germs  are  found. 

HYPERTROPHY  OF  THE  PHARYNGEAL  TONSIL 
(Adenoid  Vegetations) 

Etiology. — This  is  an  extremely  common  condition  in  early  life, 
to  which  attention  under  the  title  of  “ Adenoid  Vegetations”  was  first 
directed  by  Meyer.3  It  is  found,  according  to  different  statistics,  in 
from  1  to  9  per  cent,  of  children  apparently  healthy  in  other  respects 

1  Jour.  Amer.  Med.  Assoc.,  1921,  LXXVI,  228. 

2  Amer.  Jour.  Dis.  Child.,  1926,  XXXI,  72. 

3  Transac.  Med-Chirurg.  Soc.,  1870,  LIII,  191.  Archiv.  f.  Ohrenheilk.,  1873,  I, 
241;  II,  241. 
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(Ballenger).1  Although  it  is  especially  in  childhood  that  its  symptoms 
become  marked,  they  are  quite  frequently  observed  in  infancy  also, 
and  the  condition  may  be  even  congenital.  Toward  the  end  of  later 
childhood  the  incidence  diminishes  greatly.  Children  showing  evidences 
of  lymphatism  are  especially  prone  to  adenoid  growths.  Inheritance  is 
an  undoubted  factor  and  a  family  predisposition  is  often  marked,  perhaps 
all  the  children  of  the  family  presenting  well-developed  instances  of  ade¬ 
noids.  Dwelling  in  damp  climates;  the  occurrence  of  such  infectious 
diseases  as  measles,  scarlet  fever,  and  diphtheria,  which  are  productive  of 
nasopharyngeal  inflammation;  and  repeated  attacks  of  catarrhal  dis-' 
orders  of  the  nose  and  throat  are  also  factors,  although  this  last  oftener 
results  from  the  hypertrophy  than  produces  it.  Tuberculosis  and  syphilis 
have  no  causative  influence;  but  the  possibility  of  tuberculous  changes 


Front  view-  Side  view. 

Fig.  245. — Adenoids  in  Situ. 

a,  The  vegetations;  6,  Eustachian  orifice;  c,  the  pharynx;  d,  sphenoidal  sinus;  e,  velum 
of  the  palate;  /,  base  of  the  tongue  and  epiglottis.  {Lennox  Browne ,  The  Throat  and  Nose 
and  Their  Diseases,  1899,  422;  after  Castex  and  Lacour.) 

taking  place  in  the  growths  and  of  the  entrance  of  tubercle-bacilli  into 
the  system  is  not  to  be  forgotten.  (See  Tuberculosis,  Vol.  I,  p.  632.) 
What  has  been  said  in  regard  to  tuberculosis  of  the  tonsils  and  infection 
with  microorganisms  in  general  (see  p.  43)  applies  with  equal  force  to 
adenoid  hypertrophy,  both  as  to  frequency  and  as  to  results. 

Pathological  Anatomy. — The  soft  “adenoid”  structure  resembling 
that  of  the  faucial  tonsils,  which  is  normally  wide-spread  in  the  naso¬ 
pharynx  especially  on  the  posterior  wall  and  the  roof,  undergoes  hyper¬ 
trophy  and  forms  masses  of  varying  size  (Fig.  245)  reaching  even  that  of 
a  walnut,  and  attached  to  the  underlying  tissue  by  a  broad  base.  These 
may  more  or  less  completely  fill  the  vault  of  the  pharynx  and  cut  off  the 
passage  oi  air  through  the  choanae.  In  young  subjects  they  consist  of 
soft,  spongy,  lymphoid  tissue  well  supplied  with  blood-vessels,  but  after 
a  time  this  grows  denser,  fibrous  and  less  vascular,  resembling  more  the 
connective-tissue  hypertrophy  of  chronically  enlarged  faucial  tonsils. 

1  Diseases  of  the  Nose,  Throat  and  Ear,  4th  Edit.  333. 
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If  the  tonsils  are  hypertrophied,  the  adenoid  vegetations  usually  are  so 
likewise. 

Symptoms.— -The  manifold  symptoms  may  be  divided  into  those 
chiefly  local  and  direct  and  those  more  general  and  remote  in  nature.  Of 
the  former,  mouth-breathing  is  one  of  the  most  characteristic  (Fig.  246). 
The  degree  and  persistence  of  this  varies  with  that  of  the  obstruction' 
In  the  milder  cases  it  may  have  entirely  escaped  the  observation  of  the 
attendants.  In  some  children  it  is  observed  only  during  sleep,  especially 
if  on  the  back,  at  which  time  snoring  is  liable  to  occur,  and  this  is  true 
even  in  infancy.  In  others  the  obstruction  is  sufficient  to  make  the  sleep 
very  restless  and  disturbed,  the  child  trying  ineffectually  to  find  some 
position  in  which  respiration  may  be  easier.  In  cases  of  decided  adenoid 
hypertrophy  the  mouth  hangs  open  during  the  day  as  well ;  the  lips  are 
dry;  the  expression  dull  or  stupid;  the  color  of  the  face  sometimes  pale. 
Alteration  in  the  shape  of  the  nose  is  common.  The 
nostrils  are  small  and  narrow,  and  the  lack  of  use 
of  these  for  the  normal  purpose  of  breathing  gives 
the  nose  a  “ pinched”  appearance  (Fig.  247). 

Sometimes,  however,  the  upper  portion  of  it  seems 
unduly  broad.  Nasopharyngeal  catarrh  is  an 
attendant  symptom  either  more  or  less  constantly 
present  or  occurring  in  repeated  attacks  from  very 
slight  exposure.  The  narrowing  of  the  choanse 
and  the  interference  with  the  passing  of  the  nasal 
secretion  backward  is  an  active  factor  in  producing 
the  chronic  catarrhal  condition.  As  a  result  of 
this  the  obstruction  to  respiration  is  increased; 
the  voice  is  altered,  developing  a  nasal,  muffled 
character;  the  breath  offensive;  and  the  taste  and 
smell  impaired.  A  harrassing  cough  is  often  present, 
especially  at  night,  the  result  of  the  irritation  of  the 
larynx  by  the  inspired  air,  which  has  not  been 
properly  warmed  and  moistened  by  passing  through  the  nose  in  the 
normal  manner.  In  other  children  the  cough  may  depend  upon  bron¬ 
chitis,  to  which  the  affected  children  are  greatly  predisposed.  Deafness 
is  a  very  common  symptom,  at  first  temporary  and  developing  with  the 
catarrh;  later  more  or  less  permanent  unless  treatment  of  the  adenoids 
is  promptly  undertaken.  It  is  the  result  of  the  blocking  of  the  entrance 
of  the  Eustachian  tubes  and  of  the  catarrhal  processes  in  them  or  in  the 
middle  ear.  The  symptoms  described  depend  partly  on  the  permanent 
obstruction  by  the  adenoid  growths  and  partly  on  the  associated  catarrhal 
condition.  Consequently  they  vary  from  time  to  time,  being  on  the  whole 
better  in  summer  and  worse  in  the  winter  season. 

Permanent  bony  deformities  of  the  structure  of  the  skull  may  be  the 
result  of  the  pressure  of  the  adenoid  tumors  or  the  efforts  at  respiration. 
There  is  seen,  namely,  in  some  cases  a  high  and  narrow  arching  of  the 
palate,  and  irregularity  in  the  position  of  the  teeth  of  the  upper  jaw, 
which  assumes  a  somewhat  Y-shaped  form  and  tends  to  project  forward 
too  greatly.  Exophthalmos  is  sometimes  observed.  One  of  the  most 
marked  deformities  of  this  sort  is  the  alteration  of  the  thorax,  oftenest  in 
the  form  of  the  keel-shaped  chest  with  lateral  depression  of  the  lower 
portion  of  the  thorax.  This  occurs  in  patients  who  have  developed  ade¬ 
noid  hypertrophy  early,  and  is  the  result  of  the  unusual  efforts  at  respi¬ 
ration  required  to  obtain  a  sufficient  amount  of  air  in  the  lungs.  It  is  best 


Fig.  246. — Adenoid  Face. 

( Thomson ,  Clinical  Ex¬ 
amination  of  Sick  Children, 
1925,  11,  Fig .  12.) 
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seen  in  patients  the  subject  of  rickets  as  well.  Scoliosis  may  also  result. 
Enlargement  of  the  cervical  lymphatic  glands  is  nearly  always  present  at 
some  time  in  well-marked  cases. 

But  the  list  of  symptoms  is  by  no  means  complete  with  those  men¬ 
tioned,  and  a  number  of  more  or  less  indirect  or  general  results  are  evident. 
There  is  often  a  decided  retardation  of  mental  development ,  sometimes  the 
result  to  a  certain  extent  of  the  impairment  of  hearing.  The  stupid 
expression,  dependent  in  part  upon  this  mental  state  and  in  part  upon  the 
direct  mechanical  effect  of  the  adenoids  in  keeping  the  mouth  hanging 
open  and  in  producing  deafness,  may,  however,  give  only  a  mistaken  idea 
that  the  patient  is  imbecile.  The  growth  of  the  body  is  also  often  inter- 


Fig.  247. — Deformity  from  Adenoid  Growths. 

Ghild  of  7  years  and  9  months.  Shows  the  narrow  nasal  bridge  and  small  nostrils,  as 
well  as  a  marked  degree  of  funnel-chest  from  persistent  respiratory  tugging. 

fered  with,  anemia  is  common,  and  the  general  health  suffers.  Among 
other  conditions  sometimes  associated  with  adenoid  hypertrophy  and 
relieved  by  its  removal,  are  stammering  and  stuttering,  laryngospasm, 
spasmodic  croup,  bronchial  asthma,  hoarseness,  headache,  night-terrors, 
enuresis,  chorea,  grinding  of  the  teeth  and  convulsive  attacks,  although 
the  causal  relationship  of  some  of  these  to  adenoid  hypertrophy  and 
infection  is  by  no  means  clear. 

Course  and  Prognosis. — Adenoid  growths  are  disposed  to  increase 
gradually  m  size  and  the  symptoms  consequently  to  grow  worse,  reaching 
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their  height  about  the  beginning  of  later  childhood  and  continuing  until 
puberty  unless  relieved  by  treatment.  At  puberty  there  is  a  tendency 
for  the  growths  to  become  smaller  and  for  symptoms  to  disappear,  unless 
the  tissue  has  become  of  a  fibrous  nature.  So,  too,  the  condition  is  always 
better  in  summer-time  and  in  a  dryer  climate,  due  to  the  diminution  of 
the  catarrhal  involvement  of  the  mucous  membrane  and  the  shrinking  of 
the  growths;  worse  in  winter  and  during  the  occurrence  of  an  acute  naso¬ 
pharyngeal  catarrh.  Owing  to  this  disposition  to  grow  worse,  there  is 
a  likelihood  of  serious  deformities  and  affection  of  the  health  developing. 
This  is  particularly  true  when  symptoms  have  appeared  during  infancy. 
Infection  of  various  sorts,  especially  by  tuberculosis  and  diphtheria,  is 
liable  to  occur  by  way  of  the  adenoids,  and  the  presence  of  these  vegeta¬ 
tions  makes  many  diseases  affecting  the  throat  run  a  more  serious  course. 
The  results  from  operative  treatment  are  sometimes  remarkably  prompt 
and  complete;  oftener  somewhat  slower  in  manifesting  themselves;  some¬ 
times  disappointing  if  the  adenoids  have  been  allowed  to  remain  too  long 
and  if  bony  deformities  or  nervous  symptoms  have  developed. 

Diagnosis. — In  well-marked  cases  this  presents  little  difficulty. 
The  presence  of  the  characteristic  obstructive  symptoms  described  is 
most  suggestive,  especially  the  mouth-breathing  and  snoring,  the  expres¬ 
sion  of  the  face,  occurrence  of  deafness,  and  the  obstinate  or  frequently 
recurring  nasal  catarrh.  The  existence  of  hypertrophied  faucial  tonsils 
indicates  that  adenoids  are  very  probably  present  also.  The  diagnosis 
can  be  confirmed  by  digital  examination  of  the  vault  of  the  pharynx. 
This  reveals  the  irregular,  soft,  nodular  masses,  or  sometimes  a  tough, 
firmer  growth.  Slight  bleeding  nearly  always  follows  the  examination. 
In  older  children  the  masses  may  be  seen  by  rhinoscopic  examination. 
Even  in  patients  suffering  from  vague  symptoms,  such  as  headhache,  ane¬ 
mia,  debility,  various  nervous  manifestations,  mental  backwardness,  and 
so  on,  one  should  make  sure  whether  or  not  it  is  the  presence  of  adenoids 
which  perhaps  accounts  for  the  condition. 

Treatment. — Owing  to  the  tendency  to  increase  in  size  and  the 
many  dangers  which  attend  the  presence  of  adenoids,  the  best  treatment 
is  undoubtedly  their  early  and  thorough  removal.  Delay  may  be  permis¬ 
sible  where  the  growths  are  small  and  but  little  obstruction  occurs, 
and  where  the  symptoms  can  be  relieved  by  change  of  climate,  espe¬ 
cially  in  winter,  or  by  successful  measures  to  prevent  catarrhal  attacks. 
Such  patients  should,  however,  be  under  constant  medical  supervision. 
In  the  meantime  efforts  should  be  made  to  maintain  and  improve  the 
general  health  by  tonic  remedies,  especially  cod-liver  oil.  Positive  indi¬ 
cations  for  prompt  operative  interference  are  continuous  mouth-breath¬ 
ing,  affection  of  speech,  otitis,  deafness,  beginning  bony  deformities, 
retarded  mental  or  bodily  development,  and  persistent  or  constantly 
recurring  nasal  catarrh  and  bronchitis.  Asthma,  cervical  adenitis, 
enuresis,  night-terrors,  headache,  and  any  nervous  symptoms  not  relieved 
by  other  treatment  often  make  adenotomy  advisable. 

Although  operative  removal  is  such  an  effectual  treatment  in  this 
disease,  it  should  not  be  practised  merely  as  a  routine  measure,  but 
determined  for  each  individual  case.  To  operate  needlessly  is  as  much  a 
fault  as  is  the  failure  to  operate  when  indicated.  The  age  for  operation 
is  the  time  when  serious  symptoms  are  threatening,  even  in  infancy. 
When,  however,  it  can  be  deferred  without  danger  it  is  better  to  wait 
until  infancy  is  past.  So,  too,  spring  or  summer  is  the  season  to  be 
elected  for  operation  when  this  can  be  managed  without  detriment, 
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since  catarrhal  nasal  disorders  are  less  likely  to  complicate  the  condition 
at  this  time.  Operation  should  not  be  performed  during  an  attack  of 
rhinitis.  Thorough  removal  is  a  bloody  and  sometimes  a  rather  tedious 
operation,  to  be  performed  under  ether.  It  is,  however,  in  my  experience, 
much  to  be  preferred  to  a  rapid  partial  removal,  since  recurrence  of  the 
growths  is  very  likely  to  follow  the  latter  procedure.  When  removal  of 
the  tonsils  is  advisable,  it  is  usually  well  to  operate  upon  the  adenoid 
growths  also.  The  operation  should  be  done  only  by  one  giving  especial 
attention  to  this  branch  of  surgery,  and  details  may  well  be  omitted  here. 
Excessive  and  even  fatal  hemorrhage  has  occurred  either  during  the 
operation  or  afterward,  and  nephritis  has  sometimes  developed.  I  have 
seen  several  instances  of  this  latter.  Sudden  death  under  the  anaesthetic 
has  also  been  seen,  due  doubtless  to  the  accompanying  lymphatism  fre¬ 
quently  present.  After  operation  the  denuded  surface  affords  a  ready 
portal  of  entry  for  diphtheritic,  scarlatinal  or  septic  infection.  On  the 
whole,  however,  these  accidents  are  uncommon  and  the  danger  of  opera¬ 
tion  is  very  slight. 


CHAPTER  IV 

DISEASES  OF  THE  ESOPHAGUS 

MALFORMATIONS  OF  THE  ESOPHAGUS 

These  are  occasionally  seen  in  early  life,  and  most  of  them  are  of 
congenital  origin.  In  conjunction  with  Dr.  R.  S.  Lavenson,  I1  have 
reviewed  the  subject  to  some  extent  in  a  previous  publication  where  a 
bibliography  may  be  found.  Some  of  these  malformations  are  incompati¬ 
ble  with  life  and  the  infant  dies  a  few  days  after  birth;  others  may  be 
continued  indefinitely.  Statistical  reviews  of  the  subject  have  been 
published  by  Cautley2  and  by  Plass.3  Some  of  the  malformations  may 
be  mentioned: 

1.  Branchial  fistulae  and  cysts  are  the  result  of  a  failure  of  complete 
closure  of  the  branchial  cleft,  which  opens  in  fetal  life  through  the  neck 
into  the  upper  part  of  the  esophagus  or  the  lower  portion  of  the  pharynx. 
The  lesion  consists  of  a  small,  external  fistula  usually  unilateral,  and 
oftenest  just  above  the  sternoclavicular  articulation;  sometimes  high  in 
the  neck  at  the  inner  edge  of  the  sternocleidomastoid  muscle.  The  fistula 
ends  blindly  or  may  communicate  with  the  alimentary  tract.  Treatment 
is  usually  unsatisfactory  and  had  better  not  be  attempted  except  in  those 
cases  where  there  is  a  continual  mucous  discharge,  or  where  the  external 
opening  of  the  fistula  has  become  clogged  and  a  disfiguring  cyst-like  mass 
results.  Cysts  of  a  similar  appearance,  due  to  other  causes,  occur  in  this 
locality.  To  all  such  growths  the  title  Hygroma  is  often  applied  (Fig.  248). 

2,  Diverticula  of  the  esophagus  are  occasionally  seen.  It  is  doubtful 
whether  they  are  ever  really  congenital.  They  occur  most  frequently 
as  the  result  of  traction  exerted  by  adhesions  of  the  esophagus  to  the 
trachea  or  to  a  bronchial  gland.  Their  situation  is  oftenest  at  the  level 
of  the  bifurcation  of  the  trachea.  The  food  taken,  especially  if  solid, 
experiences  difficulty  in  passing  into  the  stomach,  and  often  is  regurgi- 

1  Arch,  of  Pediat.,  1909,  XXVI,  161. 

2  Brit.  Jour.  Child.  Dis.,  1917,  XIV,  1. 

3  Johns  Hopk.  Hosp.  Rep.,  1919,  XVIII,  259. 
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tated  after  a  shorter  or  longer  interval,  without  nausea  and  without 
evidence  of  action  of  the  gastric  secretion.  In  some  cases  swelling  upon 
one  side  of  the  neck  is  present  when  the  diverticulum  is  distended  by 
food.  The  sound  when  passed  may  catch  in  a  pocket  somewhere  in  the 
course  of  the  esophagus,  or  may  at  other  times  pass  into  the  stomach. 
The  employment  of  the  x-ray  after  the  admin¬ 
istration  of  bismuth  serves  to  confirm  the 
diagnosis  of  diverticulum. 

3.  Congenital  absence  of  the  esophagus  is 
very  rare.  There  were  found  by  us  but  7 
reported  cases. 

4.  Congenital  stenosis  is  uncommon.  It 
is  due  either  to  a  fold  of  mucous  membrane 
or  to  narrowing  of  the  entire  wall  of  the  tube. 

It  is  attended  by  the  symptoms  of  stenosis 
seen  in  the  acquired  form.  (See  p.  53.) 

5.  Dilatation  of  the  esophagus  as  a  con¬ 
genital  lesion  is  limited  to  the  portion  just 
above  the  diaphragm.  A  consequent  acquired 
secondary  diffuse  dilatation  of  the  entire  length 


Fig.  248. — Hygroma  Cysticum. 

Patient  aged  7  months,  in  the  Children’s 
Hospital  of  Philadelphia.  Tumor  was  noticed  at 
birth,  grew  steadily  larger,  and  finally  interfered 
with  respiration  and  deglutition. 


Fig.  249. — Diagram  Illustrating 
Tracheo-esophageal  Fistula. 

(i Griffith  and  Lavenson,  Trans.  Amer 
Pediat.  Soc.,  1908,  XX,  86.) 


of  the  esophagus  may  result.  Acquired  dilatation  is  liable  also  to  be  a 
sequence  to  stenosis  of  any  nature,  but  is  oftenest  seen  in  corrosive 
esophagitis  with  stricture.  (See  p.  53.) 

6.  A  partial  or  complete  doubling  of  the  esophagus  has  been  observed 
in  2  or  3  instances. 

7.  Sometimes  a  tracheo-esophageal  fistula  exists  without  other  lesions. 
This  is  very  rare.  (See  above.) 

8.  Finally  there  may  be  a  congenital  obliteration  of  the  lumen  of  the 
esophagus  in  a  portion  of  its  extent.  Unattended  by  fistula  this  is  very 
uncommon.  We1  found  but  17  published  cases,  but  a  number  of  others 
have  since  been  reported.  The  most  common  congenital  malformation 

1  Loc.  tit. 


52 


THE  DISEASES  OF  CHILDREN 


of  the  esophagus  is  a  combination  of  obliteration  through  more  or  less 
of  its  extent  with  tracheo-esophageal  fistula,  connecting  the  trachea  just 
above  the  bifurcation  with  the  portion  of  the  esophagus  below  the  closure 
(Fig.  249).  Of  this  Plass1  collected  136  published  cases.  The  upper 
portion  of  the  esophagus  is  somewhat  dilated  and  ends  blindly  at  the 
point  of  obstruction.  The  chief  symptom  of  obliteration  is  the  complete 
inability  to  swallow  food;  it  being  promptly  regurgitated  through  the 
mouth  and  nose,  producing  severe  suffocative  attacks.  Attempts  to 
pass  a  sound  encounter  the  obstruction. 

SPASM  OF  THE  ESOPHAGUS 
(Esophagismus) 

Although  a  disease  oftenest  seen  beyond  puberty  and  in  women, 
cases  occasionally  occur  in  children,  and  1 2  have  encountered  1  very  typical 
instance.  A  neurotic  or  psycopathic  element  exists,  and  the  condition 
is  much  influenced  by  observation,  sympathy,  and  the  like.  The  obstruc¬ 
tion  to  swallowing  may  be  constantly  present,  or  may  develop  only  at 
intervals  under  increased  nervous  excitement.  In  some  cases  liquids 
can  be  taken  readily,  although  solids  give  trouble;  while  in  others  there  is 
difficulty  with  both  sorts  of  nourishment.  Sometimes  hot  liquids  can  be 
swallowed  better  than  cold.  The  diagnosis  is  to  be  made  especially 
from  organic  stricture  by  the  fact  that  an  esophageal  bougie  passes 
without  interference,  at  least  under  anaesthesia.  Weill3  speaks  of  the 
possibility  of  overlooking  the  spasm  of  the  esophagus  and  attributing  the 
refusal  of  the  food  by  the  child  to  anorexia  nervosa.  The  prognosis  is 
good  so  far  as  life  is  concerned,  but  the  duration  of  the  disorder  is  often 
long.  Treatment  should  be  directed  especially  to  the  nervous  system. 
Sympathy  and  over-anxiety  should  not  be  shown  by  the  parents;  a  skill¬ 
ful  nurse  is  of  great  aid;  and  the  patient  does  better  if  removed  from 
home.  General  tonic  and  hygienic  measures,  change  of  air,  and  the  like 
are  serviceable.  It  may  be  well  to  pass  a  bougie  daily. 

CATARRHAL  AND  FOLLICULAR  ESOPHAGITIS 

Acute  catarrhal  esophagitis  may  occur  under  a  variety  of  condi¬ 
tions,  and  may  be  seen  even  in  the  new-born  (Billard).4  It  may 
develop  in  the  course  of  the  acute  infectious  diseases  or  pneumonia; 
attend  catarrhal  inflammation  of  other  parts  of  the  digestive  tract;  or 
follow  lacerations  produced  by  the  swallowing  of  foreign  bodies  or  the 
injury  done  by  the  ingestion  of  hot  liquids.  The  mucous  membrane  is 
injected  and  swollen  and  the  subcutaneous  connective  tissue  edematous. 
Superficial  erosions  may  occur  in  severe  cases.  The  lesions,  as  far  as 
known,  generally  last  but  a  few  days,  and  the  prognosis  is  favorable. 
Symptoms  are  absent  or  are  uncharacteristic  and  consist  of  mild  pain  on 
swallowing. 

Chronic  catarrhal  esophagitis  is  of  unusual  occurrence  in  early  life. 
It  may  follow  an  acute  catarrhal  process,  or  be  the  result  of  venous  con¬ 
gestion  in  chronic  pulmonary  or  cardiac  disease. 

Follicular  esophagitis  is  probably  more  uncommon  than  the  catarrhal 
variety.  It  has  been  found  in  typhoid  fever  and  in  chronic  gastro- 

^  Locs  cit 

2  New  York  Med.  Journ.,  1914,  XCIX,  1113. 

3  Paris  med.,  1919,  XXXIII,  449. 

4  Traite  des  mal.  des  nouveaux-nes,  1828,  274. 
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intestinal  and  respiratory  diseases.  The  lesions  consist  in  enlargement  of 
the  mucous  follicles,  sometimes  attended  by  superficial  erosion  of  them. 

A  secondary  esophagitis  of  a  different  nature  from  the  lesions 
described  may  occur  in  the  course  of  various  diseases,  but  is  rare.  Thus 
diphtheritic  or  other  pseudomembranous  inflammation  has  been  found  in 
the  esophagus;  thrush  may  extend  into  it  and  even  obstruct  its  lumen; 
pustules  of  variola  have  been  discovered  there;  and  ulceration  may  result 
from  perforation  of  a  caseous  lymphatic  gland.  As  with  the  other  forms 
of  esophagitis  mentioned,  the  recognition  is  usually  impossible  during 
life. 


CORROSIVE  ESOPHAGITIS;  STRICTURE  OF  THE  ESOPHAGUS 

Corrosive  inflammation  is  the  variety  of  esophagitis  oftenest  seen  in 
children.  The  most  frequent  cause  is  swallowing  of  caustic  solutions 
such  as  strong  acids  or  alkalies,  given  to  the  children  by  mistake,  or  care¬ 
lessly  allowed  to  be  within  their  reach.  The  lesions  depend  upon  the 
strength  and  amount  of  the  fluid  ingested  and  the  degree  of  penetration 
of  the  corroding  process,  this  varying  from  a  superficial  necrosis  of  the 
epithelium  to  a  destruction  of  the  entire  thickness  of  the  mucous  mem¬ 
brane.  In  the  severer  cases  a  slough  results  which  finally  separates,  and, 
if  the  patient  survives,  is  at  last  replaced  by  cicatricial  connective  tissue, 
resulting  finally  in  stenosis  as  contraction  takes  place.  In  the  worst 
cases  even  perforating  ulceration  of  the  esophageal  wall  occurs. 

Symptoms. — The  early  symptoms  are  immediate  pain  and  burning 
from  the  mouth  downward,  with  vomiting  of  bloody  mucus;  painful 
or  impossible  deglutition;  and  great  thirst.  Total  collapse  may  occur 
at  once,  and  death  take  place  in  a  few  hours  or  days;  or  somnolence  and 
fever  may  mark  the  severity  of  the  toxic  action.  If  the  danger  of  early 
death  is  passed,  there  remains  for  some  days  the  evidence  of  severe  local 
inflammation  with  great  pain  especially  on  swallowing.  The  mucous 
membrane  of  the  mouth  is  in  places  denuded  of  epithelium.  Vomiting 
of  pieces  of  necrosed  mucous  membrane  may  occur.  Death  may  result 
later  from  perforation  into  the  peritoneal  or  the  pleural  cavity.  If 
this  does  not  happen,  improvement  gradually  follows,  although  erosion  of 
the  blood-vessels  or  perforation  of  an  ulcer  may  later  unexpectedly  take 
place.  After  an  interval  usually  of  some  weeks  or  months  the  symptoms 
of  stricture  of  the  esophagus  begin,  if  the  corrosive  action  has  been 
more  than  merely  superficial.  There  is  then  an  increasing  difficulty 
experienced  in  swallowing  solid  food,  which  often  is  regurgitated  after  the 
attempt  is  made.  Finally,  in  severe  cases,  even  liquid  food  is  ejected, 
and  examination  with  the  sound  shows  a  more  or  less  complete  stricture 
of  the  tube.  The  position  of  the  stricture  and  its  character  vary.  It  may 
be  annular  or  cylindrical  in  form.  In  the  majority  of  cases  in  children 
it  is  situated  in  the  upper  third  of  the  esophagus.  Torday1  found  it  in 
the  upper  third  in  54  per  cent,  of  his  cases,  and  in  the  middle  third  in  19 
per  cent. 

It  should  be  borne  in  mind  in  this  connection  that,  although  the  great 
majority  of  cases  of  stricture  of  the  esophagus  are  dependent  upon  cor¬ 
rosive  esophagitis,  there  are  exceptions  of  various  sorts.  Congenital 
atresia  or  stricture  of  the  esophagus  has  already  been  referred  to  (p.  51). 
There  may  further  be  mentioned  stricture  from  the  lacerations  pro¬ 
duced  by  foreign  bodies,  and  a  spasmodic  stenosis  occurring  in  hysteria 

1  Jahrb.  f.  Kinderheilk.,  1901,  LIII,  272. 
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or  rabies;  while  diphtheria,  syphilis,  and  variola  have  produced  the  dis¬ 
ease  by  ulceration.  Narrowing  by  compression  from  without  may  occur 
in  cases  of  retroesophageal  abscess,  inflammatory  enlargement  of  the 
thyroid  gland  and  caseous  tracheobronchial  glands. 

"  After  the  development  of  cicatricial  stricture  a  dilatation  of  the  esopha¬ 
gus,  either  cylindrical  or  sacculated,  generally  forms  above  it  and  food 
may  lie  for  some  time  in  this  before  being  regurgitated.  If  the  stricture 
is  decided,  rapid  loss  of  weight  and  of  general  health  will  occur. 

There  is,  however,  frequently  a  certain  degree  of  variability  in  the 
completeness  of  the  obstruction,  and  children  may  be  able  to  swallow 
fairly  well  at  certain  times  and  not  at  all  at  others.  This  probably 
depends  upon  a  varying  increase  and  decrease  in  the  swelling  of  the 
mucous  membrane. 

Prognosis.— The  prognosis  of  corrosive  esophagitis  is  always  serious 
and  uncertain.  A  large  number  perish  from  the  primary  lesion,  and  of 
those  who  survive  a  considerable  part  die  of  stricture.  Torday  report¬ 
ing  on  208  cases  of  corrosive  esophagitis  in  children  produced  by  the 
ingestion  of  lye,  found  that  172  (82.69  per  cent.)  later  developed  the  evi¬ 
dences  of  stricture;  the  percentage  being  the  same  as  occurred  in  the 
experience  of  Keller1  (82  per  cent.)  many  years  earlier.  Cases  where  the 
lesions  of  the  mouth  and  pharynx  soon  heal  probably  also  have  an  involve¬ 
ment  of  the  esophagus  which  is  likewise  mild,  and  the  prognosis  is  conse¬ 
quently  better. 

Treatment.— The  first  indications  for  treatment,  if  the  child  is  seen 
early  enough,  are  the  exhibition  of  antidotes  to  the  corrosive  poison  and 
the  washing  out  of  the  stomach.  After  this  the  administration  of  ice  and 
of  demulcent  solutions  internally  is  indicated,  such  as  oil,  flaxseed  or 
gum-arabic  solution,  and  the  like,  with  morphine  hypodermically  to 
relieve  the  suffering.  Any  food  given  must  be  liquid  and  perhaps  best 
administered  by  rectum  if  the  child  will  retain  it.  In  cases  in  which 
stricture  has  developed,  the  treatment  is  purely  surgical  and  consists  in 
the  systematic  and  very  careful  use  of  bougies  of  a  progressively  increasing 
size,  beginning  with  small  instruments  when  necessary.  This  procedure 
should  not  be  commenced  until  at  least  3  or  4  weeks  have  elapsed,  and 
all  acute  symptoms  have  subsided.  If  no  bougie  can  be  passed,  gastros¬ 
tomy  becomes  necessary,  followed  by  an  attempt  to  dilate  the  stricture 
from  the  cardia.  The  use  of  bougies  must  be  continued  for  months  in 
order  to  prevent  recurrence  of  the  stricture.  In  cases  in  which  food  must 
be  given  entirely  through  the  gastrostomy  opening  even  a  well-balanced 
and  sufficient  diet  may  fail  to  support  adequately.  Jackson2  found 
that  marked  improvement  followed  having  the  patient  spit  into  a  funnel 
attached  to  the  gastrostomy-tube  the  fluid  food  mixed  with  the  saliva. 

FOREIGN  BODIES  IN  THE  ESOPHAGUS 

With  the  disposition  of  children  to  put  all  sorts  of  objects  in  the  mouth, 
the  lodging  of  foreign  bodies  in  the  esophagus  is  of  not  infrequent  occur¬ 
rence.  Careful  examination  with  the  esophageal  sound  will  reveal  the 
presence  of  the  body  and  its  position,  and  the  use  of  the  Roentgen  ray 
is  of  great  aid  in  confirming  the  diagnosis.  The  place  of  lodgment  is 
oftenest  either  at  the  upper  opening,  or  lower  where  the  left  bronchus 
crosses  the  tube.  The  removal  of  such  bodies  has  become  a  strictly 
surgical  procedure,  the  object  being  withdrawn  through  the  mouth  or 

1  Oesterreich.  Zeitschr.  f.  prakt.  Heilkund.,  1862,  VIII,  856. 

2  Arch,  of  Pediat.,  1923,  XL,  324. 
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pushed  into  the  stomach  if  it  is  close  to  its  cardiac  end.  Skill  is  required 
to  avoid  doing  injury.  Sometimes  esophagotomy  is  necessary.  In 
recent  years  great  advance  has  been  made  in  the  discovery  and  removal 
of  foreign  bodies  through  the  employment  of  the  esophagoscope.  Should 
the  object  pass  into  the  stomach  amylaceous  food,  such  as  potato  and 
cereals,  should  be  given  freely  in  order  to  render  the  feces  consistent  and 
thus  coat  the  foreign  body  and  protect  the  bowel  from  injury. 

RETROESOPHAGEAL  ABSCESS 
(Periesophageal  Abscess) 

This  rare  condition  is  sometimes  seen  in  infancy  and  childhood.  But 
1  instance  has  come  to  my1  observation,  and  a  study  of  the  literature  up  to 
1898  found  12  others  reported  in  detail. 

Etiology. — -The  causes  are  similar  to  those  producing  retropharyngeal 
abscess,  except  that  spinal  caries  appears  here  to  be  the  most  frequent 
etiological  factor.  Among  other  causes  which  may  induce  periesopha¬ 
geal  inflammation  are  pleuritis  and  pericarditis;  ulceration  resulting  from 
a  foreign  body  in  the  esophagus,  or  from  a  tracheotomy- tube  or  intubation- 
tube;  diphtheria  of  the  pharynx;  and  suppurating  lymphatic  glands. 
The  abscess  forms  behind  and  around  the  esophagus  and  often  displaces 
it  readily  to  one  side,  while  it  exercises  compression  upon  the  more  firmly 
seated  trachea  or  on  other  parts. 

Symptoms. — These  are  very  uncharacteristic  and  misleading. 
Dyspnea  is  nearly  always  present  and  is  the  most  prominent  and  urgent 
symptom.  Cough,  too,  is  generally  observed;  sometimes  only  slight, 
somtimes  spasmodic  or  brassy  and  suggesting  stenosis.  Dysphagia 
might  be  expected,  but  was  absent  in  all  the  reported  cases  in  my  series. 
This  is  doubtless  due  to  the  fact  that  the  esophagus  yields  easily  to  the 
pressure  and  changes  its  position.  Swelling  in  the  neck  may  result  if 
the  abscess  is  situated  behind  the  upper  part  of  the  esophagus.  Affec¬ 
tion  of  the  voice  is  uncommon  and,  in  any  event,  does  not  present  the 
peculiar  characteristic  nasal  alteration  observed  in  retropharyngeal 
abscess. 

Prognosis. — The  prognosis  is  nearly  always  unfavorable.  Death 
may  result  from  the  pressure  of  the  abscess  upon  the  pneumogastric 
nerve,  or  on  the  trachea  with  consequent  asphyxia;  or  rupture  into  the 
trachea,  bronchi  or  lung  may  occur  and  a  purulent  bronchitis  or  broncho¬ 
pneumonia  follow.  Even  should  the  abscess  discharge  itself  into  the 
esophagus,  asphyxia  from  the  pus  being  regurgitated  and  entering  the 
larynx  in  large  quantities  may  take  place.  If  this  passing  into  the  larynx 
is  escaped,  recovery  may  follow.  Unfortunately  the  spondylitis  which  is 
the  commonest  cause  of  abscess  remains,  suppuration  continues,  and  the 
danger  of  pus  entering  the  larynx  exists  for  every  future  occasion  of  the 
discharge  of  it  in  large  amount. 

Diagnosis. — This  is  always  difficult  and  generally  cannot  be  more 
than  conjectural,  since  other  pathological  conditions  may  produce  very 
similar  symptoms.  If  caries  of  the  vertebra  is  known  to  exist,  retro¬ 
esophageal  abscess  may  be  suspected  if  the  dyspnea  and  other  symptoms 
as  described  develop.  If  the  abscess  has  a  very  high  situation  it  may  per¬ 
haps  be  reached  by  the  finger  thrust  deeply  downward  through  the 
pharynx,  or  a  lateral  swelling  in  the  neck  may  be  visible.  If  there  is  a 

1  Univ.  Med.  Mag..  1898,  X,  198. 
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history  of  the  swallowing  of  a  foreign  body,  employment  of  the  Roentgen- 
ray  may  reveal  the  presence  of  an  abscess. 

Treatment.™ Therapeutic  measures  can  seldom  be  employed.  If 
the  abscess  is  situated  high  enough  to  be  discoverable  by  the  finger 
it  may  be  opened.  Otherwise  nothing  directly  in  the  way  of  treatment 
can  be  done.  Tracheotomy  may  be  performed  if  there  is  urgent  dyspnea; 
not  with  the  hope  of  relief  if  the  condition  is  due  to  retroesophageal 
abscess,  but  because,  with  the  uncertain  diagnosis,  some  other  disorder 
may  be  the  cause  of  the  respiratory  stenosis. 


CHAPTER  V 

DISEASES  OF  THE  STOMACH  AND  INTESTINES 

In  the  absence  of  a  fully  complete  knowledge  of  the  physiology  of 
digestion  and  of  the  pathological  lesions  found  in  the  digestive  tract,  any 
classification  of  the  diseases  of  the  stomach  and  intestines  can  be  only 
provisional.  That  based  either  upon  the  lesions  alone  or  upon  etiology 
alone  is  no  more  practically  useful  than  is  that  scientific  which  rests  solely 
upon  symptoms;  since  the  same  lesions  may  be  productive  of  different 
symptoms,  and,  on  the  other  hand,  identical  symptoms  may  be  the 
result  of  quite  diverse  pathological  causes.  There  are  diseases,  too,  which 
appear  to  depend  entirely,  or  in  great  part,  upon  functional  disturbances 
rather  than  upon  pathological  lesions,  and  it  is  often  difficult  or  impossible 
to  determine  from  clinical  manifestations  how  far  the  disordered  condition 
is  due  to  one  or  the  other  factor.  The  role  of  microorganisms  and  their 
toxins  is  also  important  in  the  production  of  gastrointestinal  disease; 
the  bacteria  being  either  those  foreign  to  the  alimentary  canal,  or  those 
which  are  natural  inhabitants  of  it,  and  are  without  harmful  influence 
under  ordinary  circumstances.  This  role  is,  however,  uncertain;  some¬ 
times  the  affection  being  probably  chiefly  a  disturbance  of  function 
through  the  poisonous  toxins  or  other  altered  chemical  conditions; 
sometimes  a  distinct  pathological  infection  produced  by  the  germs; 
although  just  which  action  predominates  cannot  well  be  determined. 
Indeed  of  recent  years  the  influence  of  germs  in  producing  gastrointestinal 
disorders  has  been  largely  called  in  question  in  many  quarters,  and  many 
of  the  disturbances  of  this  sort  are  assigned  to  metabolic  processes  depend¬ 
ing  often  upon  the  nature  of  the  food  given. 

Again  it  is  evident  that  the  diseases  of  the  stomach  and  of  the  intestine 
respectively  cannot  be  always  sharply  separated  from  each  other,  since 
so  often  the  symptoms  of  both  may  appear  simultaneously  or  consecu¬ 
tively,  or  sometimes  those  of  the  one  region  predominating  and  sometimes 
of  the  other.  With  these  facts  in  view  the  difficulties  attending  any 
classification  are  manifest.  In  the  study  of  the  subject  attention  should 
be  given  to  the  anatomy  and  physiology  of  the  gastro-intestinal  tract  as 
discussed  earlier  (Vol.  I,  pp.  27  and  33). 

THE  FINKELSTEIN  CLASSIFICATION 

The  theories  of  Finkelstein  regarding  nutritional  diseases  associated 
with  disordered  digestion  or  metabolism;  an  elaboration  and  modifica¬ 
tion  of  the  views  of  Czerny  and  Keller1  have  attracted  so  much  attention 
1  Des  Kindes  Ernahrung,  Ernahrungstorungen  und  Ernahrungstherapie,  1906,  II 
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that  a  review  of  them  is  necessary.  The  classification  is  given  at  length 
in  the  article  by  Finkelstein  and  Meyer1  in  Feer’s  work  on  Pediatrics 
and  previously  in  many  journal-publications.  (See  also  reviews  by 
J.  Hess,2  Meara,3  and  others;  and  especially  by  Snow.4)  Instead  of  classi¬ 
fying  the  disorders  according  to  the  portions  of  the  digestive  tract  exhibit¬ 
ing  symptoms,  or  viewing  them  as  dependent  upon  bacterial  activity,  he 
regards  them  rather  as  disturbances  of  metabolism,  the  result  of  the  toxic 
action  of  substances  derived  from  the  different  normal  elements  of  the 
food,  given  in  a  combination  unsuited  to  the  child.  The  symptoms, 
then,  are  evidences  of  intoxication  rather  than  of  infection.  The  element 
of  decomposition  of  the  food  by  the  action  of  bacteria,  as  in  impure 
milk,  he  considers  as  of  minor  importance.  The  healthy  breast-fed 
baby  has  a  normal  tolerance  for  food;  but  the  artifically-fed  infant  has 
to  deal  with  food-ingredients  not  natural  to  it,  and  a  degree  of  intoler¬ 
ance  for  some  of  these  is  readily  established.  This  is  especially  true  if 
the  child  is  weakly,  or  the  digestive  functions  disordered.  There  is  a 
loss  of  the  natural  balance  between  the  food  required  and  the  ability  of 
the  child  to  assimilate  this.  The  casein  of  the  milk  is,  according  to  his 
view,  the  ingredient  most  readily  borne.  The  whey,  on  the  other  hand, 
is  a  source  of  much  trouble.  The  sugar  and  the  fat  readily  produce 
intolerance,  but  chiefly  when  given  in  combination  with  or  contained  in 
the  whey.  Abnormal  fermentation  of  the  food  in  the  digestive  tract 
occurs,  for  instance,  during  hot  weather  from  a  diminution  of  the  power  of 
digestion  rather  than  from  unusual  contamination  by  bacteria. 

The  development  of  intolerance  may  be  shown  by  various  symptoms, 
their  nature  depending  upon  the  severity  of  the  process.  These  symp¬ 
toms  are  not  only  those  distinctly  digestive,  such  as  vomiting,  diarrhea, 
and  the  like,  but  others  of  deranged  metabolism  producing  nervous 
manifestations,  albuminuria,  fever,  etc. 

Finkelstein  divides  the  disturbances  into:  (1)  Disturbance  of  balance; 
(2)  Dyspepsia;  (3)  Decomposition,  and  (4)  Intoxication. 

1.  Disturbance  of  Balance. — -This  is  the  mildest  modification  of  the 
food-intolerance.  The  most  common  injurious  element  of  the  food  is 
the  fat.  This  is  not  necessarily  because  the  fat  is  in  an  unduly  large 
amount,  but  because  the  increased  alkaline  secretion  of  the  intestines 
combines  with  the  fatty  acids  and  produces  soap-stools,  and  because  of  a 
lack  of  sufficient  carbohydrate.  The  chief  symptoms  are  unsatisfactory 
gain  in  weight  in  spite  of  the  administration  of  food  the  caloric  value  of 
which  is  sufficient.  There  is  to  some  extent  a  “ paradoxical  reaction;” 
i.e.  a  greater  loss  of  weight  if  the  food  is  increased.  There  are  also  occa¬ 
sional  vomiting  and  tympanites  and  often  firm  soap-stools,  but  no  special 
signs  of  illness.  The  most  effective  treatment  is  a  diminution  of  the  fat 
and  an  increase  of  the  carbohydrate  element  of  the  diet. 

2.  Dyspepsia. — This  is  also  a  mild  form  of  the  disturbance.  Its 
commonest  cause  is  an  inability  to  assimilate  carbohydrates,  with  a 
consequent  fermentation  of  these  in  the  intestine,  and  resulting  increase 
of  peristalsis,  with  diarrhea.  This  fermentation  of  the  carbohydrates 
prevents  the  proper  absorption  of  the  fat,  which  then  appears  in  the  stools. 
Increase  in  the  amount  of  food  produces  loss  of  weight  (paradoxical  reac¬ 
tion).  The  symptoms  consist  in  the  same  failure  to  gain  weight  seen 

1  Feer,  Lehrbuch  der  Kinderheilk.,  1914,  223. 

2  Amer.  Jour.  Dis.  Child.,  1911,  II,  422.  . 

3  Arch,  of  Pediat.,  1910,  XXVII,  579. 

1  Arch,  of  Pediat.,  1909,  XXVI,  801.  Amer.  Journ.  Dis.  Child.,  1914,  VIII,  163. 
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in  disturbance  of  balance,  together  with  the  occurrence  of  diarrhea. 
There  is  loss  of  appetite,  vomiting,  tympanites  and  colic.  The  stools 
are  thin,  green,  frothy,  and  contain  mucus  and  white  lumps  composed  of 
fat  and  bacteria.  Treatment  is  best  carried  out  by  giving  human  milk. 
In  the  absence  of  this  the  carbohydrates  should  be  reduced  after  a  brief 
period  of  fasting.  Often  the  employment  of  some  other  sugar  than  that 
of  milk  is  successful;  cane-sugar  and,  still  better,  dextrine-maltose  prepa¬ 
rations  being  less  liable  to  ferment.  The  fat  also  should  be  reduced. 
Buttermilk  is  often  of  service.  He  regards  “protein-milk”  as  one  of  the 
best  of  foods  for  the  condition.  (See  Vol.  I,  p.  157.)  Too  long  a  con¬ 
tinuance  of  under-feeding  must  be  avoided. 

3.  Decomposition. — By  this  term  is  indicated  a  loss  of  the  constituents 
of  the  body;  a  decomposition.  It  is  one  of  the  severe  forms  of  nutritional 
disorder,  the  equivalent  of  the  condition  ordinarily  described  as  infan¬ 
tile  atrophy,  or  marasmus.  It  depends  upon  a  very  decided  loss  of 
digestive  power.  There  is  a  great  intolerance  for  fat  and  carbohydrate. 
The  symptoms  consist  in  gradual  and  progressive  loss  of  weight,  and  the 
infant  has  the  ordinary  appearances  of  marasmus  elsewhere  described 
(Vol.  I,  page  719).  The  temperature  is  subnormal,  the  abdomen  distended, 
the  color  pale,  the  child  is  at  first  excited  but  later  torpid,  the  movements 
of  the  body  are  slow,  and  the  appetite  is  often  large.  The  stools  are  not 
well-digested,  and  may  be  either  solid  or  diarrheal,  and  often  contain  an 
excess  of  fat.  The  pulse  is  slow;  the  respiration  often  irregular.  There 
is  a  very  decided  paradoxical  reaction,  more  marked  than  in  the  preceding 
forms;  any  increase  in  the  amount  or  food  given  being  at  once  followed  by 
decrease  of  weight.  The  system  is  very  susceptible  to  infection  and  other 
morbid  influences,  and  fever  is  produced  readily  from  such  causes  or 
from  an  increase  in  the  food.  Edema  and  cyanosis  develop.  The 
prognosis  is  on  the  whole  unfavorable,  although  under  suitable  manage¬ 
ment  recovery  may  occur  if  the  condition  is  not  too  far  advanced. 
Sudden  death  is  not  uncommon,  while  other  children  die  with  the  symp¬ 
toms  of  the  alimentary  intoxication  to  be  described.  Treatment  consists 
in  stopping  the  abnormal  changes  going  on  in  the  food  and  giving  suffi¬ 
cient  suitable  nourishment.  This  can  best  be  accomplished  by  feeding 
with  human  milk;  often  preferably  from  a  bottle  and  diluted.  If  human 
milk  cannot  be  obtained,  the  most  suitable  foods  are  skimmed  milk  or 
buttermilk  fortified  by  a  starchy  addition;  and  especially  casein-milk. 
The  last  is  claimed  to  be  of  particular  value  on  the  ground  that  by  the 
removal  of  the  milk-sugar  which  is  contained  in  the  whey  the  tendency 
to  fermentation  is  lessened. 

4.  Alimentary  Intoxication. — This  is  a  threatening  condition  of  food- 
intolerance  developing  as  a  later  stage  after  that  of  dyspepsia  or  of 
decomposition.  The  disorder  is  probably  an  acidosis.  The  cause  is 
the  administration  of  food  much  above  the  tolerance  of  the  child,  and 
the  consequent  severe  disturbance  of  metabolic  processes.  Food  rich 
in  whey  or  carbohydrate  is  especially  prone  to  produce  the  condition; 
but  excess  of  fat  is  toxic  also.  The  first  symptom  is  fever;  proven  to  be 
alimentary  in  that  it  ceases  promptly  when  food  is  withdrawn,  unless  some 
complicating  infection  is  present.  The  degree  of  fever  varies  with  the 
severity  of  the  case.  It  may  be  the  only  early  symptom  and  be  moderate 
or  high,  or  in  cases  following  decomposition  there  may  be  no  elevation  of 
temperature.  With  the  fever  may  be  diarrhea  and  loss  of  weight.  In 
well-marked  cases  of  the  fully  developed  condition  nervous  and  mental 
disturbances  are  among  the  most  prominent  symptoms.  There  may  be 
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only  lassitude  and  sleeplessness,  or  there  may  be  deep  coma  with  sunken 
eyes,  or  convulsions  or  other  meningeal  symptoms.  Vomiting  is  com¬ 
mon,  often  severe  and  sometimes  violent;  and  when  there  is  diarrhea  the 
stools  are  alkaline,  but  variable  in  other  characteristics.  Loss  of  weight 
is  very  rapid  on  account  of  the  removal  of  liquid  from  the  system,  and 
the  skin  becomes  shrivelled,  the  fontanelle  sunken,  and  the  muscles  of 
the  trunk  and  limbs  often  painfully  contracted.  The  same  loss  of  fluid 
probably  accounts  for  the  ready  development  of  collapse.  The  urine 
contains  albumin  and  often  hyaline  and  granular  casts,  and  there  may  be 
alimentary  glycosuria.  There  is  always  leucocytosis  even  up  to  30,000. 
(See  p.  110  for  discussion  of  the  causes  of  the  symptoms.)  The  prognosis 
depends  upon  the  previous  condition  and  the  severity  and  duration  of 
the  symptoms;  but  on  the  whole  is  not  unfavorable  in  cases  developing 
acutely  and  treated  promptly,  and  not  antedated  by  severe  decomposi¬ 
tion.  The  treatment  consists  in  the  immediate  cessation  of  all  feeding 
and  the  administration  in  some  way  of  large  amounts  of  water,  adding 
saccharin  if  sweetening  is  necessary.  Starvation  cannot  be  long-con¬ 
tinued  in  marantic  cases.  In  returning  to  food,  human  milk  should  be 
obtained  if  possible;  if  not,  fat  and  sugar  should  be  at  first  avoided. 
Casein-milk  and  buttermilk  are  recommended. 

In  more  recent  years  Finkelstein  and  Meyer1  have  modified  this 
classification  to  some  extent,  among  other  changes  substituting  the  title 
“dystrophy”  for  “disturbance  of  balance.”  The  division  then  consists 
of  (A)  Non-toxic  nutritional  disturbance  and  (B)  Toxic  nutritional  dis¬ 
turbance.  In  the  first  group  are  (1)  Dystrophies  with  or  without  diarrhoea, 
and  (2)  Decomposition.  In  the  second  group  are  (1)  Acute  dyspepsia 
and  (2)  Intoxication.  In  spite  of  these  changes  the  discussion  of  the 
underlying  principles  and  the  symptomatology  has  been  but  little  altered. 

The  advantage  of  Finkelstein7 s  classification  is  that  it  tends  to  a 
unification  of  many  gastrointestinal  disorders,  the  division  of  which  into 
separate  entities  has  long  been  a  problem  without  satisfactory  solution. 
Among  its  disadvantages  is  its  assumption  as  finally  proven  of  something 
which  is  by  no  means  universally  admitted.  Those  who  have  long  fol¬ 
lowed  the  increasing  purification  of  the  milk-supply,  as  connected  with 
the  lessening  morbidity  and  mortality  of  infants  during  hot  weather, 
find  it  difficult  to  admit  that  bacteria  play  as  small  a  part  in  the  produc¬ 
tion  of  summer-diarrhea  as  Finkelstein’s  claims  assign  to  them.  There 
are,  also,  sufficient  grounds  based  on  experimental  work  to  render  it  prob¬ 
able  that  in  many  cases  a  change  in  the  character  of  the  food  does  good 
by  militating  against  the  growth  of  certain  harmful  species  of  bacteria 
in  the  intestinal  canal,  whether  or  not  these  possess  any  distinct  infectious 
power.  The  influence  of  dehydration  in  producing  the  symptoms  of 
intoxication  is  to  be  considered.  Finally  the  study  of  metabolism  and 
its  relation  to  the  character  of  the  food  given  is  a  subject  undergoing 
constant  modification  as  new  facts  are  discovered,  and  the  results 
obtained  are  far  from  being  uniform. 

It  is  in  accord  with  the  statement  of  the  opening  part  of  this  chapter  to 
say,  that  in  the  present  state  of  our  knowledge  it  is  as  impossible  to  clas¬ 
sify  the  disorders  of  the  stomach  and  intestine  on  a  purely  metabolic 
theory  as  it  is  upon  a  purely  bacteriological  one.  On  this  account  I 
have  attempted  to  adopt  provisionally,  and  merely  as  a  matter  of  con¬ 
venience  for  study,  a  classification  based  chiefly  upon  the  clinical  mani¬ 
festations  as  connected  with  the  different  regions  of  the  gastrointestinal 

1  Feer.,  Lehrb.  f.  Kinderheilk.,  1922,  230. 
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tract;  modified  to  some  extent  by  the  known  pathological  anatomy  and 
by  what  we  may  believe  we  certainly  know  of  the  respective  action  of 
the  food-ingredients  and  of  the  bacteria. 

VOMITING 

Vomiting,  although  in  no  sense  a  disease  itself,  but  a  symptom  of 
many  other  affections,  is  so  common  in  infancy  and  childhood  that  a 
review  of  some  of  the  causes  and  varieties  is  in  place.  (See  also  Vol.  I, 
p.  231.) 

1.  One  of  the  most  troublesome  forms  seen  in  infancy  is  due  to 
overloading  of  the  stomach.  This  may  occur  simply  from  overfilling 
of  the  organ  in  a  child  in  other  respects  healthy.  At  first  it  is  a  mere 
regurgitation  of  the  excess  of  food  taken;  is  harmless  in  itself;  and  is 
unattended  by  evidences  of  nausea,  such  as  sudden  cessation  of  crying, 
pallor  about  the  mouth  and,  the  like.  If  the  overloading  is  persisted  in 
the  symptoms  may  soon  become  worse,  an  acute  or  chronic  dyspeptic 
condition  develops,  and  vomiting  continually  empties  the  stomach  more 
or  less  completely. 

2.  What  may  be  called  nervous  vomiting  or  habit -vomiting  is 
an  exceedingly  intractible  and  common  form  seen  in  many  infants.  In 
such  cases  the  slightest  excitement  may  produce  vomiting;  such  as  crying, 
sudden  movement  of  the  infant  by  the  mother  or  nurse,  or  sometimes  the 
mere  psychic  stimulation  connected  with  taking  food,  laughing,  or  even 
smiling.  It  is  on  account  of  the  mental  influence  that  vomiting  may  be 
almost  or  quite  absent  during  the  sleeping  hours,  but  may  occur  after 
every  feeding  during  the  daytime.  Doubtless  a  more  or  less  dyspeptic 
state  is  present  in  most  of  these  cases.  A  very  similar  condition  is  often 
seen  in  older  children,  in  which  vomiting  becomes  a  habit,  and  anger  or 
other  emotion  may  readily  produce  it.  Such  children  vomit  when  any 
medicine  is  given  which  has  an  unpleasant  taste,  and  sometimes  if  the 
administration  of  even  an  agreeably  tasting  medicine  is  attempted,  or  if 
food  is  urged  of  which  they  are  not  fond.  Many  of  these  children  seem  to 
have  the  power  of  vomiting  at  will,  and  take  advantage  of  this  to  the 
overthrow  of  all  discipline.  In  other  instances  the  vomiting  is  dependent 
upon  a  neurotic  or  hysterical  condition.  Some  cases  of  this  nature 
vomit  especially  in  the  morning  before  or  after  breakfast,  the  occurrence 
being  connected  with  the  excitement  or  overwork  of  school-life.  Still 
another  cause  of  nervous  vomiting  depends  upon  a  disturbance  of  the 
equilibrium  of  the  body,  as  in  swinging,  sea-travel,  or  railroad-journeys. 

3.  Organic  nervous  diseases  are  frequently  attended  by  vomiting 
dependent  upon  actual  pathological  changes  outside  of  the  stomach. 
This  is  especially  true  of  meningitis  and  of  intracranial  tumors  and  abscess 
and  in  certain  cases  of  intracranial  birth-injury  and  hydrocephalus. 
It  is  often  the  earliest  symptom  noticed  and  is  sometimes  very  persistent, 
and  often  violent  and  “projectile7’  in  character.  The  other  evidences  of 
intracranial  disease  soon  develop. 

4.  \  omiting  is  nearly  always  present  in  acute  gastric  dyspepsia, 

vknu  °  *n&esfi°n  indigestible  food,  whether  in  infants  or  older 
c  lldren.  It  may  come  on  immediately  after  eating,  especially  in  infancy, 
but  usually  occurs  after  some  hours,  the  contents  of  the  stomach  then 
showing  evidence  of  disordered  digestion.  It  is  preceded  by  nausea, 
tamtness,  loss  of  appetite,  and  sometimes  fever,  and  may.  continue  after 
the  first  emptying  of  the  stomach;  mucus  and  finally  bile  appearing  in  the 
vomited  matter.  An  analogous  condition  is  the  frequent  vomiting 
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observed  in  certain  cases  where  there  is  an  abnormality  of  the  gastric 
secretion,  such  as  hyperchlorhydria. 

5.  Chronic  gastritis  is  attended  by  the  frequent  vomiting  of  food 
which  has  remained  too  long  in  the  stomach  and  has  undergone  decom¬ 
position,  or  of  merely  an  acid,  watery  liquid. 

6.  Acute  infectious  diseases  are  very  commonly  ushered  in  by 
vomiting.  This  is  especially  characteristic  of  scarlet  fever  and  pneumo¬ 
nia,  but  is  also  true  of  malaria,  typhoid  fever,  poliomyelitis  and  other 
infectious  disorders.  It  probably  is  caused  by  the  direct  action  of  the 
poison  of  the  disease. 

7.  Toxic  vomiting  may  be  produced  in  various  ways.  It  is  seen  for 
instance  in  recurrent  or  cyclic  vomiting,  being  dependent  upon  some 
poison  in  the  blood.  In  a  similar  way  uremia  is  often  productive  of 
vomiting.  Poisonous  substances  or  certain  medicaments  introduced 
into  the  stomach  may  cause  vomiting  by  direct  irritation  of  the  organ  or 
by  their  influence  upon  the  nerve-centers,  or,  as  in  the  case  of  contami¬ 
nated  milk,  by  the  actual  absorption  of  poisonous  material  produced  by 
the  changes  which  have  taken  place  in  the  food.  The  vomiting  which 
often  occurs  in  the  later  course  of  diphtheria,  typhoid  fever  and  other 
infectious  diseases  is  probably  toxic  or  septic  in  nature. 

8.  Vomiting  after  cough  is  seen  especially  in  pertussis,  but  may 
occur  after  severe  coughing  from  any  cause. 

9.  Obstructive  vomiting  is  observed  in  several  conditions.  One  of 
the  most  frequent  causes  is  intestinal  obstruction,  especially  intussuscep¬ 
tion.  It  is  attended  by  constipation,  prostration  and,  in  intussusception, 
by  bloody  mucous  evacuations.  Rarely  the  vomited  matter  becomes 
fecal  later  in  the  disease.  Congenital  obstruction  of  the  duodenum  or 
pylorus  is  a  cause  of  obstinate  vomiting  in  early  infancy.  A  form  of 
temporary  obstruction  producing  vomiting  is  a  frequent  variety  depend¬ 
ent  upon  imperfect  handling  of  the  infant.  Smith  and  Lewald1  have 
shown  by  Roentgen-ray  examination  that  all  breast-fed  and  bottle-fed 
infants  swallow  air  when  nursing.  If  the  infant  is  not  held  erect  after 
feeding  to  permit  of  regurgitation  of  this,  a  large  air-bubble  will  collect 
at  the  pyloric  end  of  the  stomach  interfering  with  the  exit  of  food,  and 
perhaps  causing  so  much  distention  that  the  contents  of  the  stomach  are 
pushed  toward  the  cardiac  orifice  and  vomited. 

10.  Appendicitis  is  commonly  productive  of  vomiting  combined  with 
severe  abdominal  pain  early  in  the  attack.  Later  it  may  recur  from  the 
development  of  septic  poisoning. 

11.  General  peritonitis  from  any  source  is  nearly  always  attended  by 
vomiting.  It  is  accompanied  by  the  other  signs  of  the  disease  and  is  due 
either  to  sepsis  or  to  paralysis  of  peristalsis,  which  consequently  produces 
practically  an  intestinal  obstruction.  Probably  of  the  same  nature  is 
the  vomiting  sometimes  occurring  in  idiopathic  dilatation  of  the  colon 
and  in  gastroptosis. 

12.  Passive  congestion  of  the  stomach,  such  as  occurs  in  severe 
forms  of  heart-disease,  is  often  attended  by  vomiting  with  evidences  of 
chronic  indigestion. 

13.  Reflex  vomiting  may  depend  upon  many  causes,  as  the  presence 
of  worms  in  the  intestinal  canal,  the  infant’s  putting  its  fingers  into  its 
mouth  and  throat,  and  the  like. 

In  every  case  of  vomiting  the  important  and  often  difficult  matter  is 
to  determine  the  cause.  Treatment  is  then  that  indicated  tor  this. 

1  Amer.  Jour.  Dis.  Child.,  1915,  IX,  261. 
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RECURRENT  VOMITING 
(Cyclic  Vomiting) 

This  type  of  vomiting  has  symptoms  so  peculiar  and  characteristic 
that  it  may  properly  be  described  as  an  independent  disease.  Cases  of 
this  nature  had  been  reported  earlier,  but  the  first  important  description 
of  the  condition  appears  to  have  been  by  Gruere,1  and  it  has  only  in  recent 
years  been  carefully  studied.  The  title  “ recurrent”  is,  I  think,  to  be 
preferred  to  “ cyclic,”  since  the  latter  implies  a  certain  regularity  which  is 
not  a  characteristic  of  the  disease. 

Etiology  and  Pathogenesis. — This  has  been  much  discussed,  yet 
is  but  little  understood.  The  first  attack  usually  develops  in  early  child¬ 
hood;  occasionally  in  infancy.  Sex  exercises  no  important  influence.  A 
highly  developed  nervous  organization  seems  to  predispose,  but  the 
disease  is  by  no  means  confined  to  such  children.  It  is  noteworthy, 
however,  that  it  occurs  nearly  always  in  private  practice.  Family 
history  is  without  special  significance  except  in  the  occurrence  of  migraine 
and  in  the  predisposition  of  children  inheriting  a  nervously  organized 
constitution.  Fatigue,  the  development  of  some  minor  disease,  and 
exposure  to  cold  or  to  fright  or  other  emotional  disturbance  seem  some¬ 
times  to  precipitate  attacks.  Diet  undoubtedly  has  some  influence, 
but  the  nature  of  this  is  not  entirely  understood,  since  although  an  altera¬ 
tion  of  it  seems  effectual  in  preventing  attacks  in  some  cases,  the  most 
careful  regulation  is  without  result  in  others.  The  occurrence  of  slight 
premonitory  yet  distinctly  digestive  symptoms  certainly  suggests  an 
etiological  relationship. 

Various  theories  have  been  advanced  to  explain  the  pathogenesis  of 
the  disease.  One  maintained  especially  by  French  writers  is  that  the 
affection  is  a  manifestation  of  the  uric  acid  diathesis,  or  “arthritism.” 
The  production  of  vomiting  by  this  condition  is  not,  however,  as  yet 
proven.  Marfan2  and  others  in  France  have  associated  recurrent  vomit¬ 
ing  with  acetonemia  and  designated  it  “ acetonemic  vomiting,”  on  the 
ground  that  acetone  is  so  constantly  present  in  the  urine.  There  is  no 
evidence,  however,  as  Marfan  admits,  that  acetonemia  produces  the 
attack,  since  acetonuria  is  seen  in  so  many  other  affections,  and  may  in 
this  disease  well  be  the  result  of  the  original  cause  or  sometimes  of  the 
starvation-process.  The  presence  of  /3-oxybutyric  acid  in  the  urine, 
pointed  out  by  Edsall,3  indicates  the  possibility  of  the  condition  being  an 
acidosis.  This  view  has  much  in  its  favor,  but  is  still  wanting  certain 
proof,  and  the  difference  between  acidosis  and  the  mere  presence  of 
acetone  bodies  in  the  urine  is  to  be  borne  in  mind.  (See  Vol.  I,  p.  756.)  It 
is  also  true  that  vomiting  of  a  recurrent  type  may  occur  in  which  alkalo¬ 
sis  develops,  as  in  a  case  reported  by  Kast,  Myers  and  Schmitz.4  This 
must  not  be  considered  as  the  usual  condition,  however,  since  in  many  cases 
an  acidosis  is  present,  as  shown  by  a  lowered  carbon  dioxide  combining 
power  of  the  blood-plasma  (See  Acidosis,  Vol.  I,  p.  755).  Ross  and  Josephs5 
have  found  in  2  cases  a  lowered  blood-sugar  at  the  height  of  the  attack, 
and  this  has  been  confirmed  by  others  in  some  instances.  Further  study 

Precis  des  travaux,  de  la  soc.  med.  de  Dijon,  1838—1841.  Ref.,  Northrup,  in 
Grancher  and  Comby,  Traite  des  malad.  de  1’enfance,  1904,  II,  191. 

-  Arch.  d.  med.  des  enf.,  1921,  XXIV,  73. 

d  Amer.  Jour.  Med.  Sen,  1903,  C XXV,  629. 

!  Amer.  Med.  Assoc.,  1924,  LXXXII,  1858. 

3  Amer.  Jour.  Dis.  Child.,  1924,  XXVIII,  447. 
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by  Joseph1  has  substantiated  his  earlier  work.  This  does  not  prove  a 
causal  relationship,  but  is  very  significant,  especially  in  the  light  of  the 
observations  of  Shaw  and  Moriarty,2  to  the  effect  that  the  lowered 
blood-sugar  produced  by  therapeutic  fasting  may  be  followed  by  violent 
vomiting,  which  is  promptly  relieved  by  the  administration  of  sugar. 
Sedgwick3  and  Mellanby4  found  a  urinary  excretion  of  creatin  at  the  time 
of  the  attack,,  and  believe  this  points  to  abnormal  metabolic  changes. 
Rose5  and  Folin  and  Denis,6  however,  have  shown  that  creatin  is  normallv 
present  in  the  urine  of  children.  Underhill  and  Steele7  found  lactic  acid 
in  the  urine  in  a  case  of  cyclic  vomiting.  Sedgwick8  attributed  to  ad¬ 
enoids  a  powerful. etiological  influence,  and  others,  such  as  Byfield9  attach 
significance  to  diseased  tonsils.  Some  observers  would  deny  such  a 
relationship.  The  occasional  occurrence  of  icterus  has  led  others  to  believe 
that  the  liver  is  at  fault  (Richardiere.) 10  Comby 11  thought  that  the  vomit¬ 
ing  depended  in  many  instances  upon  a  chronic  appendicitis.  That  the 
attacks  are  of  hysterical  origin  has  been  maintained,  but  the  occur¬ 
rence  of  fatal  cases  with  evidence  of  renal  lesions  renders  this  unlikely, 
and  certainly  inapplicable  to  all  instances.  Snow12  believed  it  dependent 
in  some  cases  upon  an  intermittent  hyperchlorhydria.  A  number  of  observ¬ 
ers,  such  as  Talbot  and  Brown,13  Kerley14  and  Sherman  and  Koenig15 
think  that  at  least  one  of  the  factors  involved  is  poor  bodily  mechanics 
with  gastroenteroptosis. 

It  may  with  reason  be  concluded  that  recurrent  vomiting  is  such  a 
distinct  clinical  entity  that  it  would  seem  likely  that  there  is  the  same  basic 
cause  in  every  case.  That  there  is  a  disturbance  of  metabolism  of  fat 
and  also  of  sugar  is  demonstrable  in  many  cases,  and  an  acidosis  may 
occur.  These  things  have  not  been  proven  to  stand  in  an  etiological 
relationship.  They  may  merely  be  secondary  to  an  underlying  cause. 
There  can  be  no  doubt  that  in  certain  cases  nervous  shock,  in  others 
structural  abnormalities  of  the  gastrointestinal  tract,  and  in  still  others 
foci  of  infection,  such  as  diseased  tonsils,  have  an  influence  in  initiating 
attacks;  but  such  factors  would  seem  to  act  as  predisposing  ones  in  a 
susceptible  individual.  The  underlying  cause  might  be  in  the  nature  of 
a  toxic  substance  of  some  sort,  which  is  gradually  accumulated  in  the 
system;  in  favor  of  this  being  the  evidence  of  degenerative  changes 
in  the  kidneys  and  other  internal  organs  which  are  sometimes  found  in 
fatal  cases.  On  the  other  hand,  these  lesions  could  readily  be  explained 
as  the  result  of  the  products  of  the  secondary  metabolic  disturbance.  It 
also  might  be  that  children  predisposed  to  cyclic  vomiting  have  a  metab¬ 
olism  of  the  carbohydrate  or  the  fat  which  is  sufficient  for  their  needs 
under  ordinary  circumstances,  but  which  breaks  down  under  the  strain 

1  Amer.  Jour.  Dis.  Child.,  1926,  XXXI,  651. 

2  Amer.  Jour.  Dis.  Child.,  1924,  XXVIII,  553. 

3  Amer.  Jour.  Dis.  Child.,  1912,  III,  209. 

4  Lancet,  1911,  II,  8. 

5  Jour.  Biol.  Chem.,  1911,  X,  265. 

6  Jour.  Biol.  Chem.,  1912,  XI,  253. 

7  Amer.  Jour.  Dis.  Child.,  1914,  VIII,  127. 

8  j IjQQ  cit 

9  Arch,  of  Pediat.,  1921,  XXXVIII,  505. 

10  Ann.  de.  med  et  de  chir.  inf.,  1905,  IX,  150. 

11  Arch,  de  med.  des  enf.,  1905,  VIII,  741. 

12  Amer.  Jour.  Med.  Sci.,  1904,  CXXVIII,  966. 

13  Amer.  Jour.  Dis.  Child.,  1920,  XX,  168. 

14  Arch,  of  Pediat.,  1922,  XXXIX,  512 

15  Arch,  of  Pediat.,  1924,  XLI,  595. 


64 


THE  DISEASES  OF  CHILDREN 


caused  by  excessive  or  over-balanced  fat-intake  or  because  of  lowered 
resistance  caused  by  some  of  the  factors  mentioned. 

Symptoms. — The  attack  may  commence  suddenly  or  may  be  pre¬ 
ceded  for  12  or  more  hours  by  such  manifestations  as  coated  tongue,  con¬ 
stipation,  malaise,  irritability,  abdominal  discomfort,  and  loss  of  appetite. 
Vomiting  then  begins,  at  first  of  the  food  ingested;  later  merely  serous 
or  mucous  or  finally  bilious,  or  sometimes  brownish  or  blood-stained.  The 
vomiting  is  often  forceful,  with  much  retching,  and  occurs  whenever 
anything  whatever  is  swallowed,  or  even  without  this  with  varying  fre¬ 
quency;  sometimes  in  severe  cases  as  often  as  every  half  hour.  There  is 
little  or  no  elevation  of  temperature,  unless  the  attack  is  one  which  has 
been  coincident  with  an  acute  infection;  often  abdominal  pain;  and 
occasionally  tenderness,  obstinate  constipation,  urgent  thirst,  scaphoid 
abdomen  or  sometimes  tympanites,  and  in  some  cases  headache.  The 
pulse  is  sometimes  rapid  and  weak,  sometimes  slow  or  intermittent.  As 
the  attack  continues  the  coated  tongue  becomes  dry  and  brown;  the 
prostation  extreme;  there  is  an  anxious  expression  of  face;  the  eyes  are 
sunken;  there  is  an  odor  of  acetone  on  the  breath;  the  urine  is  scanty  and 
sometimes  albumin  and  /3-oxybutyric  acid  appear  in  it.  Acetone  is 
constantly  present  later  in  the  attack  and  in  some  cases  at  the  outset  also. 
Convulsions  may  occur.  Ross  and  Josephs1  have  suggested  that  these 
may  be  due  to  hypoglycemia.  A  rather  characteristic  feature  is  that  the 
vomiting  ceases  as  suddenly  as  it  began,  and  a  rapid  return  to  full  diet  can 
be  made  without  difficulty. 

Course  and  Prognosis. — The  attack  lasts  2  to  4  days  and  some¬ 
times  longer,  and  recovery  from  it  is  usually  prompt.  The  bowels  open  of 
their  own  accord  or  yield  to  purgatives;  appetite  returns;  vomiting  grows 
rapidly  less  frequent,  and  in  a  few  days  no  symptoms  remain  except  the 
emaciation  and  loss  of  strength,  which  soon  disappear.  The  prognosis 
is  on  the  whole  good.  In  spite  of  the  extreme  prostration  not  infre¬ 
quently  present,  recovery  generally  takes  place.  This  is  not,  however, 
without  exception.  I2  have  reported  2  very  typical  cases  terminating 
fatally  with  evidences  of  nephritis,  and  I  have  seen  another  ending  in 
death,  and  still  another  in  which  the  great  debility  resulted  in  thrombosis 
of  the  artery  of  one  leg  with  consequent  gangrene  and  loss  of  the  foot  by 
amputation.  A  number  of  other  fatal  cases  are  on  record  in  medical 
literature.  There  is  always  a  recurrence  of  attacks  at  irregular,  or  occa¬ 
sionally  somewhat  regular,  intervals  usually  of  several  months,  and  this 
may  continue  throughout  several  years,  although  as  puberty  is  ap¬ 
proached  there  is  a  tendency  for  the  attacks  to  cease.  In  some  instances, 
as  in  those  reported  by  Rachford,3  the  vomiting  has  been  replaced  by 
migraine  later  in  life.  Others  have  recorded  this  occurrence,  and  we 
have  observed  it  in  several  cases. 

Diagnosis. — This  often  presents  many  difficulties  unless  there  is  a 
history  of  previous  attacks  of  a  similar  nature.  Even  with  this  it  is 
important  to  make  a  most  careful  examination  of  the  body,  including  the 
urine,  to  eliminate  the  presence  of  other  causative  conditions.  The 
obstinate  constipation  may  suggest  intestinal  obstruction ,  and  I  have  seen 
instances  in  which  the  differential  diagnosis  was  most  difficult.  There  is 
seldom,  however,  severe  abdominal  pain  in  recurrent  vomiting,  and  in  the 

1  Loc.  cit. 

2  Trans.  Assoc,  of  Amer.  Phys„,  1900,  XV,  16.  Amer.  Journ.  Med.  Sci.,  1900, 

CXX,  553.  J  ’ 

3  Arch,  of  Pediat.,  1898,  XV,  607. 
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C&S6  of  intussusception  there  are  characteristic  distinguishing  symptoms 
Nevertheless  cases  showing  typical  symptoms  of  recurrent  vomiting  have 
been  found  at  autopsy  to  depend  upon  obstruction  of  some  sort,  as  at 
the  pylorus  (Russell)1  or  in  the  duodenum  (Gordon).2  Appendicitis 
usually  has  less  severe  vomiting  and  is  attended  by  localized  tenderness 
and  a  greater  degree  of  pain,  together  with  fever.  '  Yet  I  have  known  of 
operation  being  performed  on  the  theory  that  the  vomiting  depended 
upon  a  chronic  appendicitis.  Acute  indigestion  has  often  the  history  and 
the  evidence  of  indiscretion  in  diet  and  the  vomiting  is  of  shorter  duration. 
Acute  febrile  diseases  with  an  onset  with  vomiting  are  generally  soon 
distinguished  by  the  development  of  other  symptoms.  Tuberculous 
meningitis  or  other  serious  disorder  of  the  brain  has,  it  is  true,  vomiting 
of  a  suggestive  forceful  character,  but  the  nature  of  the  other  symptoms 
eventually  eliminates  recurrent  vomiting  from  consideration.  Nephritis 
may  produce  uremic  attacks  with  severe  vomiting.  Careful  examination 
of  the  urine  will  settle  the  question. 

There  is  a  type  of  vomiting  which  often  occurs  in  epidemic  form  and 
which  bears  some  resemblance  to  the  recurrent  variety.  The  onset  is 
sudden  with  vomiting  as  a  marked  feature,  and  the  ketone  bodies  appear 
in  the  urine  in  large  amount.  The  clinical  distinction  of  the  epidemic 
type  lies  in  the  cessation  of  the  vomiting  within  6  to  24  hours,  the 
presence  of  diarrhea,  the  higher  elevation  of  the  temperature,  the  occur¬ 
rence  of  similar  cases  in  the  community,  and  the  absence  of  subsequent 
attacks.  We  do  not  believe  that  there  is  any  reason  to  classify  these  cases 
with  recurrent  vomiting,  the  latter  probably  being  toxic  or  metabolic 
in  nature,  and  epidemic  vomiting  being  an  infection  with  acetonuria  as  a 
secondary  result  of  this  and  of  the  starvation. 

Treatment. — In  cases  where  premonitory  symptoms  show  them¬ 
selves  the  attack  may  sometimes  be  aborted  by  stopping  all  food  except 
carbohydrate  and  by  procuring  a  very  free  evacuation  of  the  bowels  by 
purgatives,  such  as  Rochelle  salts,  citrate  of  magnesia,  or  calomel.  Ene- 
mata  do  not  answer,  since  it  is  not  the  mere  unloading  of  the  bowel  which 
is  desired,  but  the  elimination  of  poisonous  substances  from  the  blood.  If 
vomiting  has  commenced,  a  tentative  trial  of  purgatives  should  be  made, 
but  this  should  not  be  persisted  in  if  the  medicine  is  rejected.  No  food  or 
drug  of  any  sort  should  then  be  given  by  the  mouth,  unless,  possibly 
small  amounts  of  a  carbohydrate,  if  these  can  be  retained.  The  child 
should  be  kept  as  quiet  as  possible  in  bed.  To  relieve  the  distressing 
thirst,  small  pieces  of  ice  may  be  placed  in  the  mouth,  but  this  should  be 
limited  as  much  as  possible,  since  the  irritability  of  the  stomach  is  very 
liable  to  be  increased  in  this  way.  The  nature  of  the  metabolic  fault, 
whether  this  be  causative  or  merely  secondary,  suggests  the  adminis¬ 
tration  of  glucose  as  a  corrective  measure.  This  may  be  introduced  in 
5  per  cent,  solution  by  proctoclysis,  hypodermoclysis  or  intravenously, 
in  amounts  varying  from  100  to  400  c.c.  (3.38  to  13.53  fl.oz.),  depending 
on  the  age  and  weight  of  the  child  and  the  severity  of  the  symptoms.  It 
may  be  followed  by  excellent  results,  especially  if  given  intravenously. 
The  fluid  so  administered  also  aids  in  combating  the  dehydrated  state 
present.  In  desperate  cases  blood-transfusion  should  be  performed. 
If  the  case  is  prolonged,  rectal  feeding  may  be  tried.  The  oral  adminis¬ 
tration  of  cocaine  hydrochloride  seems  to  be  helpful  in  some  instances  in 
quieting  the  vomiting.  An  eighth  of  a  grain  (0.008)  may  be  given  every 

1  Proc.  Royal  Acad,  of  Med.,  1909-10.  Dis.  of  Child.,  78. 

2  Brit.  Med.  Jour.,  1906,  II,  866. 
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2  or  3  hours  to  a  child  of  5  years  of  age.  The  only  other  treatment  which 
offers  much  hope  of  checking  the  vomiting  is  the  hypodermic  adminis¬ 
tration  of  morphine  in  full  but  divided  doses.  The  relief  is  sometimes 
remarkably  prompt  and  lasting,  and  I  believe  I  have  seen  it  without 
question  save  life.  In  other  cases,  however  it  is  not  much  benefit. 
Bromides  and  chloral  may  be  tried  by  the  bowel,  but  are  usually  unavail¬ 
ing  Bicarbonate  of  soda  is  widely  used  during  the  attack,  this  has 
been  of  little  value  in  our  experience.  Its  employment  should  be  restricted 
to  those  cases  in  which  acidosis  has  been  demonstrated  by  laboratory 
test  or  in  which  hyperpnea  is  present.  (See  Acidosis,  Vol.  I,  p.  755.) 
As  the  attack  subsides  careful  return  to  food  may  be  made,  employing 
such  articles  as  broth,  barely- water,  albumen- water,  and  equal  parts  of 
skimmed  milk  and  lime  water.  Generally  the  resumption  of  the  ordi¬ 
nary  diet  can  be  made  rapidly. 

Effort  should  be  made  in  the  intervals  to  prevent  the  recurrence  of 
attacks.  On  the  theory  that  the  disease  was  an  acidosis,  Edsall1  and 
Pierson2  recommended  keeping  the  child  on  full  doses  of  bicarbonate  of 
soda,  34  to  34  dram  (0.97  to  1.94)  3  times  a  day,  the  amount  given  being 
increased  greatly  should  any  prodromal  symptoms  appear.  I  have 
known  this  treatment  to  appear  very  efficacious,  but  to  fail  in  ot  er 
instances.  The  long-continued  use  of  soda  is  not  without  its  disadvan¬ 
tages.  If  the  tonsils  are  diseased  they  should  be  removed.  Faulty 
posture  and  gastroenteroptosis  should  be  treated  by  appropriate  measures 
(see Vol.  I,  p.  732).  Care  should  be  taken  that  the  bowels  are  open  daily, 
and  at  intervals  of  a  week  or  two  a  freely  acting  purgative  should  be 
administered.  Excitement  and  undue  fatigue  should  be  avoided.  The 
diet  should  be  digestible  and  simple,  but  of  just  what  nature  we  cannot  yet 
determine  until  the  cause  of  the  disease  is  better  understood.  Limiting 
the  amount  of  fat  and  increasing  that  of  the  carbohydrate  should  cer¬ 
tainly  be  tried,  on  the  assumption  that  the  disease  may  be  associated 
with  faulty  metabolism  of  the  fats.  I  have  seen  attacks  cease  to  recur 
after  a  portion  of  the  cream  was  systematically  removed  from  the  milk. 


GASTRALGIA 

Gastralgia,  like  vomiting,  is  a  symptom  of  various  conditions.  In 
the  broader  sense  of  pain  in  the  epigastrium,  not  necessarily  arising  m  the 
stomach,  it  is  common  and  may  be  the  result  of  acute  gastric  indigestion, 
spinal  caries  with  pain  conducted  along  the  nerves  of  the  abdominal  wall, 
malaria,  renal  colic,  appendicitis,  pneumonia,  gastric  ulcer,  diaphragmatic 
pleurisy  and  other  causes.  In  some  children  of  delicate  constitution  or 
highly  neurotic  organization  there  may  occur  a  true  nervous  gastralgia, 
apparently  of  a  neuralgic  nature,  due  to  many  diverse  agencies,  such  as 
exposure,  fatigue,  and  emotional  disturbances.  This  is  more  common  in 
childhood  than  in  infancy.  In  the  milder  cases  the  pain  is  slight  and  of 
short  deration;  in  the  more  severe  it  may  be  continuous  and  so  intense 
that  prostration  and  faintness  are  present  and  perforation  may  be  sus¬ 
pected.  In  infancy  symptoms  may  be  produced  which  are  apparently 
those  of  intestinal  colic,  but  which  are  relieved  by  the  eructation  by  the 
patient  of  gas  from  the  stomach,  thus  indicating  the  true  nature  of  the 
affection. 


1  Loc.  cit. 

2  Arch,  of  Pediat.,  1903,  XX,  505. 
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A.  careful  study  of  the  vanous  possibilities  should  be  made  in  order 
to  reach  a  correct  diagnosis  of  the  form  of  gastralgia  present.  In  the  way 
of  treatment,  the  cause  must  be  sought  for  and  removed  if  possible.  In 
those  cases  in  which  the  pain  appears  neuralgic,  or  due  to  an  accumula¬ 
tion  of  gas  in  the  stomach,  treatment  during  the  attack  consists  in  con¬ 
finement  to  bed,  abstinence  from  food;  hot  applications  to  the  abdomen, 
such  as  hot  water  bags,  stupes,  or  mustard-plasters;  the  administration 
of  a  carminative  such  as  ginger  or  oil  of  cloves,  best  combined  with  spirits 
of  chloroform  or  with  milk  of  asafetida  or  compound  spirits  of  ether; 
and  if  necessary  the  giving  of  an  opiate.  Between  the  attacks  efforts 
must  be  made  to  improve  the  general  health  and  to  correct  any  faults  of 
diet.  The  best  results  are  sometimes  obtained  by  the  administration  of’ 
quinine  or  arsenic. 

ANOREXIA 

This  is  a  symptom  common,  in  a  moderate  degree,  to  a  great  number 
of  diseased  states,  and  is  oftenest  of  brief  duration.  All  acute  febrile 
disturbances  are  liable  to  be  accompanied  by  it,  and  all  acute  cases  of 
gastric  indigestion  have  it  well  developed.  Anorexia  of  a  more  chronic 
nature  is  dependent  upon  various  causes.  Structural  abnormalities  of 
the  gastro  intestinal  tract,  such  as  ptosis,  may  be  present.  There  may  be 
alteration  in  the  gastric  secretion.  Sauer,  Minsk  and  Alexander1  found 
that  the  average  emptying-time  of  the  stomach  in  children  with  poor 
appetite  was  6J4  hours,  as  compared  with  the  4 hours  in  children  with 
good  appetites.  They  also  observed  a  hypochlorhydria  in  children  with 
anorexia,  there  being  in  these  an  average  of  49.4  total  acidity  and  14.9 
free  acids,  in  contrast  with  an  average  of  61.2  total  acidity  and  26.3 
free  acids  in  subjects  with  good  appetite.  Nevertheless,  a  decrease  in  the 
acidity  of  the  gastric  secretion  is  by  no  means  a  constant  accompaniment 
of  anorexia,  since  hyperchlorhydria  may  attend  this  condition  (Berman  ;2 
Kerley  and  Lorenze3).  Some  instances  of  chronic  intestinal  indigestion 
in  older  children  exhibit  anorexia  to  a  decided  degree.  In  other  cases  a 
child  is  fed  so  often  or  so  largely  that  it  is  impossible  for  the  appetite 
to  be  good;  there  being  no  opportunity  to  grow  hungry.  At  times  the 
anorexia  is  only  apparent,  appetite  being  in  no  way  actually  disturbed, 
but  food  being  refused  on  account  of  pain  produced  by  the  effort  to  take 
it.  This  is  seen  in  various  disorders  of  the  mouth  and  throat.  There  is  a 
group  of  cases  in  which  anorexia  is  by  far  the  most  prominent  symptom, 
often  being  very  persistent  and  giving  the  parents  much  anxiety.  It  is, 
namely,  of  frequent  occurrence  for  an  infant,  who  has  previously  taken 
food  well,  to  empty  but  partially  or  entirely  refuse  one  or  more  bottles 
daily,  and  to  continue  in  this  condition  for  weeks.  There  is  no  apparent 
alteration  of  any  kind  in  the  general  health  or  spirits,  except  that  constipa¬ 
tion  is  a  very  common  attendant.  In  some  of  these  cases  a  constant  error 
in  diet  may  be  discovered.  In  others  no  such  cause  can  be  found.  Yet 
the  condition  is  almost  certainly  a  form  of  gastrointestinal  indigestion  of 
which  the  anorexia  is  the  only  discoverable  symptom. 

In  older  children  anorexia  of  this  sort  is  even  more  common.  Many 
such  seem  never  to  care  about  eating,  and  every  meal-time  is  a  struggle 
on  the  part  of  the  parents  to  persuade  the  child  to  take  food.  A  cause 
can  often  be*discovered  for  the  trouble.  In  some  cases  it  is  the  absence 

1  Jour.  Amer.  Med.  Assoc.,  1922,  LXXIX,  184. 

2  New  York  Med.  Jour.,  1921,  GXIV,  226. 

3  Jour.  Amer.  Med.  Assoc.,  1922,  LXXIX,  1814. 


68 


THE  DISEASES  OF  CHILDREN 


of  sufficient  out-of-door  life  and  exercise.  In  others  small  amounts  of 
food  are  being  given  frequently  to  the  child  between  meals,  and  this  is 
often  of  an  entirely  unsuitable  nature,  such  as  sweetmeats,  cake,  and  the 
like ;  and  as  a  natural  result  the  digestive  processes  are  interfered  with  and 
anorexia  follows.  In  certain  cases  it  is  associated  with  constipation. 
In  still  others  the  condition  is  truly  constitutional,  the  child  being  from 
birth  a  light  eater  without  the  normal  desire  for  food.  In  some  instances 
of  this  sort  a  very  thorough  assimilation  of  the  food  takes  place,  and  the 
health  does  not  suffer;  but  in  others  the  child  is  always  more  anemic 
and  less  well-nourished  than  should  be  the  case.  The  loss  of  health  may 
be  the  result  of  the  loss  of  appetite;  but  in  many  instances  the  anorexia 
is  only  one  of  the  manifestations  of  the  general  delicate  state  of  health 
which  is  characteristic  of  the  patient,  and  which  is  in  many  cases  inherited 
and  often  cannot  be  satisfactorily  overcome.  Finally,  in  certain  cases 
presently  to  be  described  the  anorexia  may  be  purely  nervous  (Anorexia 
Nervosa). 

Treatment. — The  treatment  of  these  cases  of  habitual  anorexia 
is  often  most  perplexing.  It  is  primarily  that  of  the  cause  when  this  can 
be  discovered.  Careful  attention  should  be  paid  to  the  condition  of  the 
bowels  and  any  tendency  to  constipation  overcome.  The  hygiene  of  the 
patient  must  be  considered  and  an  out-of-door  life  prescribed.  For  older 
children  cool  morning  baths  may  be  employed.  Massage  may  be  of 
service  and  temporary  change  of  climate,  such  as  a  visit  to  the  seashore 
or  the  mountains,  may  be  most  efficacious.  Regulation  of  the  diet  is 
most  important.  All  eating  between  meals  should  be  positively  for¬ 
bidden.  An  infant  who  refuses  its  bottle  had  better  not  be  fed  until  the 
next  usual  hour  for  feeding  arrives.  In  the  acute  cases  the  reduction 
by  the  child  itself  of  the  amount  of  food  taken  is  probably  Nature’s  own 
method  of  cure  and  should  not  be  interfered  with;  and  it  is  usually  well 
to  reduce  temporarily  the  strength  of  the  food  given.  Sometimes  the 
omission  for  a  time  of  the  fat  from  the  diet  is  of  advantage,  eggs  and  whole 
milk  being  forbidden;  or  solid  food  entirely  withdrawn  for  a  season.  In 
some  cases  it  is  best  to  remove  from  the  diet-list  foods  which  are  satis¬ 
fying  but  not  very  nourishing.  Thus  children  who  have  the  appetite 
entirely  satisfied  by  a  bowl  of  clear  broth,  and  who  will  eat  nothing  after 
it,  should  have  no  such  food  given. 

As  far  as  medication  goes  I  have  had  the  best  results  from  the  admin¬ 
istration  of  an  alkaline  bitter  tonic  before  meals,  such  as  the  combination 
of  tincture  of  nux  vomica,  tincture  of  gentian  and  bicarbonate  of  soda, 
in  doses  suitable  to  the  age.  Occasionally  a  mineral  acid  is  more  effica¬ 
cious  given  after  meals.  When  possible  the  choice  between  acids  and 
alkalis  should  be  made  by  analysis  of  the  gastric  contents.  The  adminis¬ 
tration  of  sherry,  port  wine,  or  whiskey  3  times  a  day  is  often  of  benefit, 
care  being  taken  in  older  children  that  no  fondness  for  alcohol  is  developed. 
The  substitution  of  a  bitter  alcoholic  tonic  for  the  stimulant  tends  to 
prevent  this.  With  the  tonic  treatment  should  be  combined  purgation 
every  5  to  7  days,  with  the  intention  of  removing  toxic  material  from  the 
circulation.  This  is  in  addition  to  the  daily  regulation  of  the  bowels 
referred  to. 

Anorexia  Nervosa.— This  form  of  loss  of  appetite  must  receive  a 
short  separate  consideration.  It  is  always  of  purely  nervous  origin  and 
is  in  some  instances  a  hysterical  manifestation.  The  disease  as  occur¬ 
ring  in  children  has  been  ably  reviewed  by  Forchheimer. 1  The  simplest 

1  Arch,  of  Pediat.,  1907*  XXIV,  801. 
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form  is  that  developing  under  the  influence  of  emotional  excitement. 
Pleasurable  anticipation,  as  of  a  visit  to  the  theater  or  the  circus,  may 
remove  for  a  time  all  desire  for  food.  The  excitement,  for  instance,  of 
the  first  going  to  school,  or  the  influence  of  anxiety  or  grief,  may  diminish 
or  abolish  the  appetite  for  days  or  longer.  It  is  the  more  chronic  cases, 
however,  which  give  trouble  to  the  physician.  In  this  category  belong 
some  of  the  instances  already  referred  to  of  persistently  poor  appetite 
in  the  period  of  childhood.  The  repugnance  to  food  may  be  so  great 
that  insistence  upon  eating  beyond  a  certain  amount  results  in  the  child 
vomiting  what  it  has  taken.  An  element  of  hysteria  plays  a  large  part 
in  many  of  the  cases.  A  child  who  has  acquired  a  reputation  for  having 
no  appetite  subconsciously  feels  obliged  to  live  up  to  this.  Conse¬ 
quently  the  anxious  urging  of  food  upon  such  a  subject,  or  the  remarks 
made  in  his  presence  by  the  parents  regarding  the  lack  of  appetite,  tend 
to  fix  firmly  in  the  child’s  mind  the  unwillingness  to  eat.  I1  have  pre¬ 
viously  reported  cases  of  this  nature.  Imitation,  too,  plays  an  important 
role,  and  if  other  members  of  the  family  eat  but  little  and  openly  express 
dislike  for  certain  articles  of  diet  the  nervously  susceptible  child  is  very 
liable  to  do  the  same  thing.  In  older  children  this  hysterical  anorexia 
may  become  a  very  serious  menace  to  health  (Forchheimer),2  but  even  in 
infancy  the  influence  of  the  idea  upon  the  appetite  is  much  more  frequent 
than  ordinarily  supposed  and  may  reach  a  threatening  degree.  In  a  case 
previously  reported3  an  infant  of  21  months  refused  all  nourishment  but 
breast-milk,  which  had  become  insufficient.  After  a  month  of  effort 
gavage  3  times  a  day  was  ordered  and  was  required  for  a  period  of  6 
months.  This  anorexia  apparently  depended  upon  fear  of  anything 
given  from  a  spoon  or  glass,  the  fear  dating  from  an  attack  of  illness 
at  9  months,  when  medicine  had  to  be  administered  in  this  way. 

Treatment. — The  treatment  of  anorexia  nervosa  depends  upon  the 
case  and  requires  careful  study  by  the  physician  and  cooperation  by  the 
parents.  Certainly  all  anxious  discussion  of  the  diet  in  the  presence 
of  the  patient  must  be  abandoned  and  little  apparent  notice  taken  of 
whether  the  child  eats  or  not,  except  that  it  should  be  sent  from  the  table 
after  a  reasonable  time,  rather  than  be  permitted  to  play  with  its  food. 
No  food  should  be  allowed  between  meals.  A  complete  alteration  of  diet 
may  be  of  benefit.  Change  of  air  is  often  useful  and  still  more  is  change  of 
scene.  Sometimes  the  temporary  separation  of  the  child  from  the  family 
is  the  most  efficacious  method  of  treatment.  In  cases  where  the  health  is 
suffering  and  other  means  are  insufficient,  gavage  may  be  necessary 
for  a  time. 

STENOSIS  OF  THE  PYLORUS 
(Hypertrophic  Pyloric  Stenosis ;  Pylorospasm) 

An  instance  of  this  condition,  perhaps  the  earliest  reported,  was  by 
Hezekiah  Beardsley,4  although  its  nature  was  not  recognized  at  the  time. 
Possibly  a  still  earlier  case  is  that  described  by  Armstrong5 6  in  1777  as 
“ spasm  of  the  pylorus.”  At  least  the  autopsy  revealed  this  condition, 

1  New  York  Med.  Jour.,  1914,  XCIX,  1113 

2  Loc.  czt. 

3  Arch,  of  Pediat.,  1908,  XXV,  321. 

4  Cases  and  Observations  by  the  Medical  Society  of  New  Haven  County  in  the 

State  of  Connecticut,  1788;  republished  by  Osier,  Arch,  of  Pediat.,  1903,  XX,  355. 

6  An  Account  of  the  Diseases  Most  Incident  to  Children.  42. 
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although  the  case  clinically  was  reported  as  one  of  “  watery  gripes.”  A  case 
in  infancy  was  published  by  Williamson1  in  1841,  and  another  by  Siemon- 
Dawosky2  in  1842.  Landerer3  in  1879  and  Maier4  in  1885  described 
pyloric  stenosis  as  found  at  autopsy  in  adults.  No  further  notice  was 
taken  of  the  subject  until  the  contribution  of  Hirschsprung5  in  1888.  It  is 
only  in  recent  years  that  the  disease  has  become  the  subject  of  much 
interest,  and  has  been  discussed  in  very  many  contributions  to  medical 
literature  Undoubtedly  it  is  of  much  more  frequent  occurrence  than 
ordinarily  supposed.  Ibrahim6  in  1910  states  that  up  to  the  period  of 
writing  598  instances  of  stenosis  had  been  recorded.  So  many  cases 
have  since  then  been  observed,  that  physicians  have  ceased  reporting 
them  and  the  disease  may  well  be  regarded  as  a  fairly  common  one. 

Pathogenesis.— The  nature  and  origin  of  the  malady  is  even  yet 
not  entirely  clear.  There  appear  to  be  certainly  two  factors  in  producing 
stenosis,  and  consequently  two  classes  of  cases,  not  however,  sharply 
distinguishable:  (1)  pylorospasm,  dependent  upon  a  spasm  of  the  mus¬ 
cular  layer  of  the  pylorus;  (2)  congenital  hypertrophy  of  all  the  tissues, 
but  especially  the  muscular  fibres,  viz.  hypertrophic  stenosis  of  the  pylorus. 
The  first  element  predominates  in  some  cases,  the  second  in  others. 
Perhaps  a  third  factor  may  be  not  without  influence  in  completing  steno¬ 
sis,  viz.  a  swelling  of  the  mucous  membrane  of  the  pylorus.  This  is 
supported  by  the  observations  of  Weill  and  Pehu7  who  state  that  examina¬ 
tion  of  the  pylorus  in  cases  reported  by  them  showed  cellular  infiltration 
resulting  from  inflammation.  In  the  majority  of  the  instances  it  is 
probable  that  a  certain  degree  of  hypertrophic  stenosis  is  present,  but 
that  the  stomach  is  at  first  able  to  overcome  this;  and  that  finally  a 
large  element  of  spasm  develops  in  addition  and  closes  the  pylorus,  while 
at  the  same  time  the  expelling  power  of  the  stomach  diminishes.  In 
other  cases  it  is  possible  that  spasm  is  the  sole  or  principal  cause.  The 
numerous  instances  of  recovery  without  operation  show  the  etiological 
importance  of  spasm,  the  contraction  relaxing  and  the  muscle  of  the 
stomach  regaining  its  normal  tone  even  although  a  degree  of  hypertrophic 
narrowing  may  persist.  That  spasm  may  exist  alone  is  indicated  by  the 
fact  that  infants  have  exhibited  typical  symptoms  of  stenosis,  and  at 
autopsy  disclosed  no  pyloric  narrowing  whatever  (Mohr).8  On  the  other 
hand  the  findings  at  operation  and  at  autopsy  demonstrate  in  most 
instances  the  reality  of  actual  organic  changes  in  the  pylorus.  That 
some  degree  of  organic  change  may  be  present  even  in  the  cases  which 
recover,  or  in  those  which  have  exhibited  no  symptoms,  has  been  shown 
by  the  discovery  of  hypertrophy  of  the  pyloric  tissues  in  individuals  dying 
from  other  causes.  It  would  seem,  indeed,  very  probable  that  more  or 
less  hypertrophy  is  present  in  every  case  of  stenosis,  even  when  by  itself 
it  is  not  sufficient  to  produce  the  symptoms. 

As  to  the  method  of  production  of  either  spasm  or  hypertrophy,  there 
is  still  nothing  certain.  Thomson9  believed  that  the  spasm  is  primary, 
due  to  the  irritation  from  intrauterine  swallowing  of  the  liquor  amnii, 

1  Lond.  and  Edin.  Month.  Jour,  of  Med.  Sci.,  1841,  23. 

2  Caspar’s  Wochenschr.  f.  die  gesammte  Heilkunde,  1842,  105. 

3  Inaug.  Dissert.,  Freiburg,  1879. 

4  Virchow’s  Arc'hiv.,  1885,  CII,  413. 

5  Jahrb.  f.  Kinderheilk.,  1888,  XXVIII,  61. 

6  Miinch.  med.  Wochenschr.,  1910,  LVII,  1154. 

7  Arch,  de  med.  des  enf.,  1910,  XIII,  507. 

8  Zeitschr.  f.  Kinderheilk.  Orig.,  1921,  XXIX,  111. 

9  Scott.  Med.  and  Surg.  Jour.,  1897,  I,  511. 
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and  that  hypertrophy  follows  this.  Haas1  maintains  that  the  spasm  is 
primary,  and  only  a  single  manifestation  of  an  overaction  of  the  vagus 
portion  of  the  autonomic  nervous  system;  and  much  the  same  view  is 
urged  by  White.2  Heubner3  also  thinks  the  spasm  is  primary  and  not 
limited  to  the  pylorus.  Some  views  would  make  the  hypertrophy  second¬ 
ary  to  an  irritation  of  the  duodenum  and  stomach,  possibly  a  hyperacid¬ 
ity.  Gray  and  Reynolds4  adopt  the  theory  of  Pirie5  that  stenosis  is  the 
result  of  hyperadrenalism  in  the  fetus;  but  Shipley  and  Blackfan6  in  a 
physiological  study  have  demonstrated  that  this  cannot  be  true.  What 
appears  to  be  the  majority  of  observers  maintain  that  the  hypertrophy  is 
a  primary  fetal  development,  and  that  spasm  is  secondary  to  and  pro¬ 
duced  by  this,  and  this  would  seem  to  be  a  very  probable  explanation. 
The  interdependence  of  hypertrophy  and  spasm  is  demonstrated  by  the 
persistence  in  some  cases  of  the  tumor  without  symptoms  after  spasm  has 
been  relieved,  and  is  also  supported  by  the  experiment  of  Tumpeer  and 
Bernstein,7  in  which  a  pyloric  tumor,  artificially  produced  by  injection  of 
paraffin  into  the  pylorus  of  dogs,  failed  to  cause  any  symptoms  typical  of 
pyloric  stenosis. 

Etiology. — The  disease  shows  itself  in  the  first  weeks  or  even  in  the 
first  days  of  life.  As  stated  by  Pfaundler,8  of  the  cases  occur  in  the 
first  4  days  and  an  equal  number  from  this  time  up  to  2  weeks  of  age. 
Holt’s9  statistics  make  only  4  per  cent,  beginning  in  the  1st  week.  In 
about  75  per  cent,  of  the  cases  the  symptoms  appear  within  the  first  3 
weeks  of  life  and  only  1  per  cent,  are  delayed  until  after  the  2nd  month 
(Sauer).10  Occasionally,  however,  symptoms  may  not  show  themselves 
until  the  age  of  2  years  or  later  (Scott;11  Rosenheim,12  and  others).  Some 
such  cases  are  probably  only,  or  chiefly,  spasm;  others  have  been  proven 
to  be  hypertrophic.  Very  many  more  males  are  affected  than  females. 
Feer13  estimates  from  various  statistics  an  average  incidence  of  80  per  cent, 
in  males.  The  majority  of  cases  reported  have  been  observed  in  breast¬ 
fed  infants,  but  this  may  perhaps  be  an  accidental  occurrence  because  of 
the  early  age  at  which  symptoms  begin.  A  family  influence  is  not  infre¬ 
quently  noted,  in  that  more  than  one  infant  of  the  same  parents  have 
been  attacked.  Disturbances  of  digestion  in  the  infant,  including  that 
resulting  from  overfeeding  or  from  excessive  acidity,  are  among  the 
assigned  causes  of  spasm;  or  possibly  reflex  influences  arising  in  distant 
parts  of  the  body,  a  congenitally  sensitive  gastric  mucous  membrane,  or 
spasmophilic,  neuropathic  or  other  condition  may  be  active  in  producing 
it.  Cases  have  been  reported  in  twins,  and  it  may  occur  also  in  premature 

infants.  ... 

Pathological  Anatomy. — In  the  cases  exhibiting  alterations  at 

autopsy  the  pylorus  is  found  elongated,  thickened,  with  the  stiffness  of 
cartilage,  and  with  the  mucous  membrane  projecting  into  the  duodenum, 


1  Jour.  Amer.  Med.  Assoc.,  1922,  LXXIX,  1314. 

2  Amer.  Jour.  Dis.  Child.,  1923,  XXVI,  91. 

3  Arch.  f.  Kinderheilk.,  1907,  XLV,  96. 

4  Brit.  Med.  Jour.,  1921,  II,  891. 

5  Lancet,  1919,  II,  513. 

6  Bull.  Johns  Hopk.  Hosp.,  1922,  XXXIII,  159. 

7  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  306. 

8  Pfaundler  and  Schlossmann,  Handbuch  der  Kinderheilk.,  1906,  11,  1,  ie>3. 

9  Jour.  Amer.  Med.  Assoc.,  1917,  LXVIII,  1517. 

10  Arch,  of  Pediat.,  1924,  XLI,  145. 

11  Jour.  Amer.  Med.  Assoc.,  1918,  LXX,  1913. 

12  Berl.  klin.  Wochenschr.,  1899,  XXXVI,  703. 

13  Pfaundler  and  Schlossmann’s  Handb.  d.  Kinderheilk.,  1923,  III,  240. 
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thus  bearing  a  lesemblance  to  the  appearance  of  the  uterine  cervix  in 
the  vagina.  Section  of  the  pylorus  shows  great  thickening  of  the  walls 
and  the  lumen  occluded  by  this  and  by  the  swelling  of  the  longitudinal 
folds  of  the  mucous  membrane  (Fig.  250).  The  appearance  is  much 
the  same  whether  due  to  spasm  or  to  hypertrophy,  and  only  careful  study, 
including  a  slow  stretching  of  the  pylorus  and  microscopical  examination, 
can  show  which  condition  is  the  principal  cause  of  the  stricture.  If 
the  organic  change  is  the  predominant  one  there  is  found  evident  hyper¬ 
trophy  of  the  muscular  layer,  especially  of  the  circular  fibres.  This  has 
been  shown  especially  well  by  wax  models  of  the  pvlorus  (Sauer)  1 
Increase  of  the  longitudinal  muscular  fibres  and  of  the  thickness  of  the 
mucous  and  subcutaneous  layers  is  present  to  a  less  degree.  The  stomach 
may  be  contracted  but  is  usually  dilated,  and  the  esophagus  may  share  in 

the  dilatation  and  both  its  walls  and  those  of  the  stomach  may  exhibit 
hypertrophy. 


Fig.  250.— Hypertrophic  Pyloric  Stenosis  in  a  Six  Weeks  Old  Infant. 

narrow  lumen  IwSiTV'r  1??  *h°win«  hypertrophy  of  circular  fibers  and  extremely 
row  lumen.  ( Pisek  and  LeW aid,  Arch,  of  Pediat.,  1912,  XXIX,  911.) 


4.  r^W1°*  C^asses  °f  cases  have  been  described:  viz.  pyloro- 
“JSf  hypertrophio  stenosis  of  the  pylorus;  but  clinically  the  symp- 

since  a  mrnhiw'111  ?nc*  considered  together,  especially 

Evidenced  tv, °f  the  two  factors  is  present  in  Pr°bably  all  cases. 

?1Sease  sometimes  appear  in  the  first  days  of  life. 

hvDertronhip  IS  y-  tnir  °f  C?S?S  depending  chiefly  upon  very  decided 
and  wefi-dm?o^  dS1-S'r  T  SUrCh  “stances  an  apparently  perfectly  healthy 
In  the  laro-o  1,n^anJ  a  ^ew  days  old  begins  to  vomit  without  cause, 

apnear  onlf  JhTA  Y  vmT' B\the  symptoms  are  longer  delayed  and 

In  These  Lttpf  *  chlId  haS  been  weI1  for  from  2  to  4  weeks  0ee  P-  76). 
event  vomtwTs  ft  TT  I  PFbabk  an  important  factor.  In  either 

Steadilv  howeien  t  rSt  6ntlreT  uncharacteristic  and  only  occasional, 
steadily,  however,  it  grows  more  frequent,  taking  place  after  every  inges- 

1  Amer.  Jour.  Dis.  Child.,  1924,  XXVII,  608 
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tion  of  food,  either  very  promptly  or  after  a  delay  of  some  hours,  all  or 
only  a  portion  of  the  food  being  ejected.  This  vomiting  is  of  a  remark¬ 
ably  projectile  character,  the  force  of  the  expulsion  being  so  great  that  the 
contents  of  the  stomach  may  reach  even  as  far  as  the  foot  of  the  infant's 
bed.  If  dilatation  of  the  stomach  with  retention  of  the  contents  develops, 
as  is  the  case  in  many  instances,  the  vomiting  may  expel  at  times  much 
more  food  than  had  been  taken  at  the  last  feeding  5  this  showing  a  ten¬ 
dency  for  food  to  accumulate  in  the  stomach.  The  emptying  of  the  organ 
in  these  cases  may  occur  at  much  longer  intervals  and  perhaps  only  once 
or  twice  daily,  the  whole  of  the  food  taken  since  the  last  vomiting  being 
ejected  at  one  time.  The  loss  of  gastric  motor  power  is  shown  by  the 
evidences  of  dilatation  and  by  the  finding  with  the  stomach-tube  or  by 
examination  with  the  x-ray  of  food  still  present  in  the  stomach  from  4  to 
10  hours  after  it  had  been  ingested.  Indeed,  6  or  more  hours  may  pass 
before  the  exit  of  the  food  from  the  organ  into  the  intestine  even  begins. 


Ansell  G.;  aged  2  months  on  entering  Children’s  Hospital  of  Philadelphia,  Nov.  3,  1925 
Constipation,  projectile  vomiting,  steady  loss  of  weight  and  very  marked  gastric  peristalsis 
No  tumor  felt.  Fredet-Rammstedt  operation  done  Nov.  4.  Recovery. 

The  ejected  matter  is  more  or  less  altered,  depending  upon  the  time  it  has 
remained  in  the  stomach,  and  there  is  often  an  admixture  of  mucus  and 
sometimes  of  streaks  of  blood.  There  is  no  evident  nausea.  There  is 
sometimes  an  increase  of  hydrochloric  acid  in  the  vomited  matter,  in 
other  cases  not. 

Constipation  is  a  very  striking  symptom.  There  may  be  no  fecal 
stool  for  some  days  if  the  stenosis  is  complete,  what  is  passed  being 
not  feces,  but  merely  dark-brown  or  dark-green  mucus.  If  the  stenosis 
is  intermittent,  or  not  complete,  the  stools  may  be  fecal.  Loss  of  weight 
is  steady  and  rapid  in  most  cases  and  an  extremely  emaciated  state  may 
be  reached  finally;  the  abdomen  being  sunken,  except  the  epigastrium 
which  is  distended.  Yet  to  this  there  are  occasional  exceptions  and  the 
weight  may  remain  for  some  time  almost  stationary  even  in  cases  where 
there  is  no  discoverable  evidence  that  any  food  reaches  the  intestine. 
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Peristaltic  waves  in  the  stomach,  visible  through  the  thin  abdominal  walls, 
constitute  a  very  characteristic  symptom,  present  in  nearly  all  cases. 
They  are  seen  especially  after  food  has  been  taken/or  just  before  vomiting 
is  about  to  take  place,  but  may  occur  at  any  time,  even  during  sleep,  or 
may  be  brought  into  evidence  by  stimulation  of  the  organ  through  friction 
of  the  abdominal  walls.  They  start  upon  the  left  side  below  the  costal 
margin,  and  pass  toward  the  pylorus,  from  one  to  two  being  visible  at  a 
time  and  suggesting  the  presence  of  large  balls  rolling  under  the  abdomi¬ 
nal  walls  (Fig.  251).  In  the  examination  it  is  best  to  have  the  light  com¬ 
ing  from  the  left,  the  observer  standing  to  the  right  of  the  infant  with  his 
eyes  on  a  level  with  the  abdomen.  The  peristalsis  does  not  appear  to  be 
productive  of  pain.  Pain,  however,  sometimes  seems  to  follow  the  inges¬ 
tion  of  food,  and  an  infant  may  begin  to  take  nourishment  with  avidity, 
but  stop  with  a  cry  or  with  evidences  of  distress  after  a  few  mouthfuls. 
A  'pyloric  tumor  may  be  felt  in  a  large  proportion  of  cases,  the  palpation 
being  made  when  the  stomach  is  empty.  It  is  situated  slightly  to  the 
right  of  the  middle  line,  under  the  edge  of  the  liver,  or  often  lower  and 
toward  the  umbilicus,  is  movable,  and  gives  the  sensation  of  a  small,  hard 
body  of  the  size  of  a  small  nut  or  an  enlarged  lymphatic  gland  about  1  to 
1.5  inches  (2.54  to  3.8  cm.)  in  length.  Slight  anaesthesia  may  be  necessary 
to  make  the  examination  satisfactorily.  The  urine  is  high-colored  and 
scanty,  as  a  result  of  the  inability  to  retain  and  absorb  liquids.  There  is 
no  fever  unless  from  a  complicating  digestive  or  other  disturbance. 

Course  and  Prognosis. — Concerning  the  probability  of  recovery  in 
stenosis  of  the  pylorus  there  is  much  difference  of  opinion.  The  chances 
are  greater  in  those  cases  in  which  the  development  of  symptoms  is 
delayed.  Undoubtedly  many  recover  when  spasm  is  the  chief  element. 
Heubner1  has  reported  19  recoveries  in  21  cases  treated  medically.  In 
such  cases  the  vomiting  may  gradually  diminish,  fecal  matter  appear 
in  the  stools,  and  the  excessive  peristalsis  of  the  stomach  finally  disappear. 
Patients  with  a  high  degree  of  hypertrophic  stenosis,  on  the  other  hand, 
grow  rapidly  worse,  the  symptoms  continuing  until  the  infant  is  extremely 
wasted,  and  death  finally  taking  place  after  several  weeks  of  illness,  unless 
timely  operation  has  been  performed.  Even  after  operation  the  mor¬ 
tality  has  been  high.  Ibrahim2  found  that  in  the  172  reported  cases  of 
operation  the  mortality  had  been  50.6  per  cent.  In  these  the  older  meth¬ 
ods  of  operation  had  been  employed.  In  the  medically  treated  cases  it 
was  36.5  per  cent.  The  total  mortality  in  the  598  cases  of  both  kinds  of 
stenosis  equalled  about  40  per  cent.  Could  a  positive  differential  diagno¬ 
sis  of  the  two  classes  of  cases  be  made  promptly,  and  those  with  predomi¬ 
nant  hypertrophy  be  operated  on  at  once,  the  mortality  figures  would 
undoubtedly  be  much  reduced,  since,  if  operation  is  to  be  done,  the 
earlier  it  is  performed  the  better  is  the  chance  for  the  patient.  A  more 
prompt  decision,  earlier  resort  to  operation,  and  improved  technic  (see 
p.  77)  have  of  recent  years  greatly  increased  the  percentage  of  recoveries; 
as,  for  instance,  in  Richter’s3  experience  of  but  13.6  per  cent,  mortality 
after  operation,  and  Strauss4  of  but  4.6  per  cent.  Of  Sauer’s5  collected 
series  of  1258  cases  the  mortality  was  12  per  cent,  in  the  761  who  were 
treated  surgically  by  the  Fredet-Rammstedt  operation  or  some  modifica- 

1  Therap.  d.  Gegenwart,  1906,  N.  F.,  VIII,  433. 

2  hoc.  cit. 

3  Jour.  Anier.  Med.  Assoc.,  1914,  LXII,  353. 

4  Jour.  Amer.  Med.  Assoc.,  1918,  LXXI,  807. 

5Loc.  cit. 
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tion  of  it.  The  improvement  in  the  prognosis  by  medical  treatment  is 
shown  in  the  same  series,  in  which  there  was  a  mortality  of  8.9  per  cent, 
in  497  cases  not  operated  upon.  All  statistics  are,  however,  to  a  certain 
degree  misleading.  It  is  not  the  relative  mortality  of  medical  and  surgical 
treatment  which  is  the  important  matter,  but  the  question  of  the  sort  of 
treatment  required  for  the  individual  case.  (See  p.  77.) 

Although  some  writers,  among  them  Heidenhain  and  Gruber1  attrib¬ 
ute  certain  adult  gastric  disturbances  to  the  occurrence  of  pyloric 
stenosis  in  infancy,  the  general  belief  is  that,  once  the  infant  has  recovered 
from  the  stenosis,  whether  by  medical  or  by  surgical  treatment,  the  prog¬ 
nosis  is  good  as  to  the  continuance  of  undisturbed  gastric  function  and 
motility.  This  has  been  demonstrated  roentgenologically  by  Veeder, 
Clopton  and  Mills,2  and  it  has  been  our  own  experience.  Heubner,3 
Bendix4  and  others  have  claimed  that  there  is  a  tendency  for  the  patients 
to  develop  neuropathic  disturbances  as  they  reach  childhood  or  later. 
This  subject  has  been  reviewed  by  Reiche5  and  Liefmann,6  who  could  find 
no  greater  proportion  of  nervous  disorder  in  these  than  in  other  children. 
Certainly  in  the  large  majority  of  cases  the  future  health  is  in  no  particu¬ 
lar  affected  by  the  earlier  existence  of  stenosis.  Months  may  pass,  how¬ 
ever,  in  those  treated  medically  before  recovery  is  complete,  pyloric 
tumor  and  gastric  peristalsis  meanwhile  persisting. 

Diagnosis. — Mistakes  are  easily  made  because  the  symptoms  are 
not  always  typical  and  because,  too,  the  possibility  of  the  existence  of 
stenosis  does  not  occur  to  the  physician’s  mind.  The  chief  characteristic 
symptoms  are  the  early  development;  the  obstinate  forcible  expulsive 
vomiting  without  sufficient  cause  in  the  way  of  digestive  disturbance ;  the 
characteristic  peristalsis;  constipation;  and,  if  discovered,  the  pyloric 
tumor.  The  presence  of  bile  in  the  vomited  matter  is  a  strong  indication 
against  the  existence  of  pyloric  stenosis.  Congenital  conditions  such  as 
atresia  of  the  pylorus  or  stricture  of  the  duodenum  may  give  rise  to  mis¬ 
takes,  but  both  of  these  malformations  are  extremely  uncommon,  and 
the  latter  exhibits  biliary  vomiting  while  the  former  is  the  cause  of  death 
in  a  very  few  days.  In  both  the  projectile  vomiting  begins  in  the  very 
early  days  of  life.  A  mistaken  diagnosis  may  also  arise  in  other  ways. 
Thus,  for  instance,  the  stenosis  can  occur  from  without,  as  by  pressure  of 
the  cecum,  as  in  a  case  described  by  Toporski,7  or  through  congenital 
adhesions  or  fibrous  bands  in  the  region  of  the  pylorus  or  duodenum. 
In  another  instance  (Gittings)8  an  appearance  of  what  seemed  to  be 
gastric  peristalsis  was  in  reality  produced  by  two  folds  of  the  colon  over- 
lying  the  stomach;  and  Hoffa9  has  reported  a  number  of  cases  in  which 
gastric  peristalsis  was  present  without  the  slightest  reason  to  suspect 
stenosis.  In  rare  instances  there  may  be  an  hour-glass  (bilocular)  stom¬ 
ach  (see  p.  84),  producing  symptoms  suggestive  of  obstruction  at  the 
pylorus;  as  in  an  infant  of  3  weeks  of  age  reported  by  Variot10,  and  as  we 
have  seen  in  1  case.  The  differentiation  from  pyloric  stenosis  in  such 

1  Deutsch.  Zeitschr.  f.  Chirurg.,  1923,  CLXXIX,  330. 

2  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  405. 

3  L0C.  cit . 

4  Med.  Klinik,  1909,  V,  1813. 

5  Zeitschr.  f.  Kinderheilk.,  Orig.,  1919,  XXb  67. 

6  Monatsschr.  f.  Kinderheilk.,  Orig.,  1914,  XII,  714. 

7  Jahrb.  f.  Kinderheilk.,  1910,  LXXII,  285. 

8  Arch,  of  Pediat.,  1911,  XXVIII,  661. 

9  Monatsschr.  f.  Kinderheilk.,  Orig.,  1912,  X,  523. 

10  Bull,  et  mem.  soc.  med.  des  hop.,  1921,  XLV.  1454. 
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cases  must  be  made  by  Roentgen  ray.  In  stenosis  of  the  esophagus  the 
food  is  regurgitated  entirely  unchanged,  almost  immediately  after 
attempts  at  swallowing  are  made ;  and  even  if  dilatation  of  the  esophagus 
is  present  and  vomiting  is  somewhat  delayed,  there  is  no  evidence  of  gas¬ 
tric  digestion  in  the  ejected  matter.  There  is  also  no  discoverable  gastric 
peristalsis  or  pyloric  tumor.  Valuable  for  diagnostic  purposes  is  the 
employment  of  the  Roentgen  ray  after  the  administration  of  barium. 
This  will  show  a  great  retardation,  or  even  entire  failure,  of  passage  of  the 
chemical  from  the  stomach  into  the  duodenum.  (See  p.  73.)  It  is  not, 
however,  conclusive,  as  I  have  seen  the  retardation  combined  with  pro¬ 
jectile  vomiting  occur  in  a  case  proven  by  autopsy  to  be  chronic  gastritis. 
It  is  also  usually  unnecessary  inasmuch  as  delay  in  the  emptying  of  the 
stomach  can  be  determined  equally  well  with  the  stomach-tube. 

The  distinction  between  the  two  classes  of  cases  is  usually  not  pos¬ 
sible  with  certainty,  since  the  two  conditions  are  probably  always  asso¬ 
ciated,  although  in  varying  degrees.  In  the  cases  in  which  pylorospasm 
predominates  vomiting  often  begins  later  and  is  more  irregular  and  with 
longer  intervals;  the  obstruction  is  not  so  complete,  as  shown  by  the 
character  of  the  stools ;  the  wasting  is  not  so  rapid ;  dyspeptic  disturbances 
are  more  liable  to  be  present,  and  nervous  symptoms  may  exist.  In 
cases  where  hypertrophic  stenosis  is  the  principal  factor,  the  reverse  of  all 
this  is  true  and  the  symptoms  appear  earlier  and  are  in  every  way  worse. 
Yet,  on  the  other  hand,  all  the  milder  symptoms  with  the  presence  of 
fecal  stools  may  exist  in  instances  in  which  autopsy  shows  that  decided 
hypertrophy  had  been  present.  It  is  to  be  borne  in  mind  that  hyper¬ 
trophic  stenosis  may  exist  and  remain  latent  indefinitely;  may  be  recog¬ 
nized  only  at  autopsy;  or  may  exhibit  symptoms  only  after  years. 

Treatment. — Inasmuch  as  the  diagnosis  from  an  ordinary  digestive 
disturbance  is  not  at  first  possible,  the  earliest  treatment  must  be  purely 
symptomatic.  Even  if  it  be  recognized  that  stenosis  is  present  the  same 
holds  true,  and  a  thorough  trial  of  medical  treatment  should  be  instituted. 
Efforts  must  be  made  to  relieve  the  vomiting  as  far  as  this  is  possible. 
Lavage  of  the  stomach,  practised  once  or  twice  daily,  is  the  best  means  for 
this  purpose,  using  a  warm  normal  salt  solution,  or  a  1  per  cent,  solution 
of  bicarbonate  of  soda.  If  much  exhaustion  follows  the  procedure  must 
be  abandoned.  Small  rectal  enemata  of  normal  salt  solution  should  be 
®)ven  several  times  daily  to  supply  the  liquid  needed  by  the  system,  or 
the  fluid  given  by  hypodermoclysis  or  intraperitoneal  injection.  Warm 
baths  serve  the  same  purpose  to  a  certain  extent  and  tend  to  favor 
relaxation  of  the  spasm,  and  hot,  wet  applications  to  the  gastric  region 
aie  useful  in  the  same  way.  Dietetic  treatment  is  very  important. 
Bi  east-milk  should  not  be  discontinued,  although  it  may  be  necessary  to 
supplement  or  dilute  it.  In  the  case  of  artificially  fed  infants  breast-milk 
should  be  obtained  whenever  possible,  especially  if  there  has  been  great 

Ann  or  if  digestive  disturbance  complicates  the  condition. 

Although  the  employment  of  whey,  thin  cereal-decoctions  or  albumen- 
water  _  is  frequently  serviceable,  the  best  supplemental  or  substitute 
artificial  feeding  is  a  diet  of  a  thick  character,  made  by  the  employment  of 
a  large  percentage  of  a  cereal-flour.  A  gruel  containing  from  5  to  10  per 
cent,  ol  rice-flour,  farina,  arrowroot,  or  other  amylaceous  substance  may 
e  employed,  cooked  in  a  double  boiler  and  made  at  first  with  1  part  of 
s  dimmed  milk  and  3  parts  of  water.  Later  and  then  %  skimmed  milk 
may  be  used,  and  finally  the  food  made  with  unskimmed  milk.  At  first, 
However,  the  percentage  of  fat  in  the  diet  should  be  low.  Thick  food  has 
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been  recommended  for  pyloric  stenosis  by  Moll,1  Birk,2  Sauer,3  Porter4  and 
others.  The  food  often  needs  to  be  thick  enough  to  require  feeding  from  a 
spoon,  or  to  be  pushed  through  a  large  rubber  nipple  (Hygeia)  which  has 
had  the  openings  increased  in  size  by  cutting.  Often  it  is  not  necessary 
to  thicken  the  mixture  beyond  a  degree  which  may  be  used  in  the  ordinary 
feeding-bottle,  provided  with  a  nipple  with  large  perforations.  If 
desired,  other  mixtures  of  varying  percentage-strengths  may  be  prepared, 
according  to  the  indications,  and  then  thickened  by  the  addition  of  the 
starchy  flour,  followed  by  prolonged  boiling  in  a  double  boiler.  Very 
little  food  of  any  sort  should  be  given  at  any  one  time,  and  the  intervals 
may  be  long  or  short  according  to  the  results  which  trial  shows  to  be  the 
best.  Immediately  after  lavage  is  a  suitable  time  for  one  of  the  feedings. 
In  some  cases  feeding  by  gavage  has  answered  better  than  any  other 
method.  Food  given  by  the  bowel  is  usually  of  little  value,  but  albumen- 
water,  a  5  per  cent,  solution  of  glucose  or  other  nourishment  may  be  tried 
in  this  way. 

When  medical  treatment  is  followed,  atropine  offers  the  best  hope  of 
success.  It  has  been  recommended  by  many  clinicians,  but  its  adminis¬ 
tration  in  large  doses  is  especially  urged  by  Haas.6  It  appears  to  be 
particularly  beneficial  in  the  cases  in  which  there  is  a  large  element  of 
spasm.  Only  small  amounts  of  the  solution  should  be  prepared  at  a 
time,  since  it  deteriorates  rapidly.  A  convenient  strength  is  one  in  which 
5  large  drops  (approximately  5  minims)  (0.31)  contains  Kooo  of  a  grain 
(0.000065)  of  atropine.  Beginning  the  treatment  with  Kooo  of  a  grain 
from  3  to  5  times  a  day,  the  dosage  should  be  rapidly  increased  until 
dilatation  of  the  pupils  or  flushing  of  the  skin  appears.  When  the  fre¬ 
quency  of  the  vomiting  makes  the  retention  of  the  atropine  doubtful,  it 
may  be  given  hypodermically.  Our  own  experience  with  this  has  been 
extremely  favorable  in  some  cases,  while  in  others  it  has  exerted  no  dis¬ 
coverable  influence.  Knopfelmacher,6  Bokay7  and  others  have  seen  good 
results  from  the  use  of  papaverine  hydrochloride,  given  subcutaneously 
every  other  day  in  doses  of  from  Ve  to  Vs  of  a  grain  (0.01  gm.  to  0.02  gm.), 
or  orally  3  times  a  day  in  doses  of  6  to  %  of  a  grain  (0.004  to  0.008  gm.). 
Drowsiness  is  an  indication  of  over-dose. 

After  a  fair  trial  without  avail  of  the  methods  mentioned,  the  ques¬ 
tion  of  operative  interference  arises.  This  is  a  serious  problem.  It  is 
important  not  to  employ  it  too  soon,  but  is  it  equally  important  not 
to  delay  it  so  long  that  the  infant  has  grown  too  weak  to  tolerate  any 
surgical  intervention.  It  is  a  radical  mistake,  in  my  opinion,  to  regard 
every  case  of  stenosis  as  a  subject  for  operative  interference;  but  con¬ 
tinued  experience  with  this  disease  has  convinced  me,  on  the  other  hand, 
that  the  most  common  therapeutic  error  is  a  too  prolonged  delay  before 
operation  is  resorted  to.  Each  case  must  be  a  rule  for  itself,  and  the  gen¬ 
eral  condition  of  the  infant,  the  duration  of  time  the  disease  has  lasted 
and  the  gain  or  loss  of  weight  under  observation  must  be  the  guide  as  to 
the  length  of  time  which  may  be  allotted  for  medical  treatment ;  but  after 
a  careful  and  thorough  trial  of  this  for  not  more  than  1  or  2  weeks  at  the 

1  Zeitschr.  f.  Kinderheilk.,  Orig.,  1919,  XXII,  147. 

2  Diseases  of  Infants,  Trans,  by  Schlutz,  1916,  242 

3  Arch,  of  Pediat.,  1918,  XXXV,  385. 

4  Arch,  of  Pediat.,  1919,  XXXVI,  385. 

5  Arch,  of  Pediat.,  1919,  XXXVI,  516;  Jour.  Amer.  Med.  Assoc.,  1922,  LXXXIX, 
1314. 

6  Munch,  med.  Wochenschr.,  1914',  LXI,  284. 

7  Jahrb.  f.  Kinderheilk.,  1921,  XCIV,  233. 
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outside,  without  change  in  the  general  condition,  nothing  is  to  be  gained 
and  much  lost  by  persisting  with  it.  Should  the  infant  be  in  bad  condi¬ 
tion  when  first  seen,  or  improvement  does  not  take  place  promptly,  the 
time  mentioned  is  too  long,  and  the  operation  should  be  proceeded  with 
immediately  or  perhaps  after  a  day’s  abstinence  from  food,  together  with 
the  vigorous  employment  of  enteroclysis,  intraperitoneal  injections  or 
hypodermoclysis.  Several  operations  have  been  proposed,  that  of 
gastroenterostomy  appearing  to  have  a  better  mortality  record  than 
either  divulsion  or  pyloroplasty.  More  recently  the  FredeD-Rammstedt 2 
operation  of  simple  splitting  of  the  hypertrophied  mucous  membrane 
has  given  such  favorable  results  that  it  is  now  the  one,  with  certain 
modifications,  universally  employed.  It  possesses  the  great  advantage 
that  a  skillful  operator  requires  not  more  than  20  minutes  for  its  com¬ 
pletion.  A  modification  has  been  devised  by  A.  Strauss3  in  which  the 
muscular  layer  is  split,  and  then  again  divided  to  form  flaps  over  the 
exposed  mucous  membrane.  Strauss  reports  but  3  deaths  out  of  65  cases. 

The  feeding  of  the  infant  after  operation  is  a  matter  of  the  greatest 
importance.  Breast-milk  should  be  used  whenever  it  is  possible  to 
obtain  it.  A  satisfactory  routine  procedure  is  based  largely  upon  that 
described  by  Morgan,4  Goldbloom  and  Spence5  and  Downes.6  Feeding 
is  commenced  an  hour  after  the  operation,  giving  from  1  to  2  teaspoonfuls 
of  breast-milk,  perhaps  diluted,  every  3  hours,  with  an  equal  quantity  of 
water  between  feedings.  The  amount  of  food  is  rapidly  increased,  until 
by  the  3rd  day  about  1  ounce  of  undiluted  breast-milk  is  given  at  a  time, 
and  by  the  5th  day  the  normal  caloric  requirements  are  allowed.  The 
milk  should  at  first  be  administered  from  a  bottle,  or  perhaps  a  dropper, 
but  in  about  a  week  nursing  from  the  breast  may  be  resumed.  The  time 
at  the  breast  should,  however,  be  restricted  to  a  minute  or  two  at  first, 
lest  over-feeding  occur  and  vomiting  follow.  If  breast-milk  cannot  be 
obtained,  use  may  be  made  of  whey  or  a  formula  with  a  low  fat-percent- 
age,  or  the  thick  gruel-feedings  previously  described  may  be  tried.  In 
every  patient  vomiting  is  liable  to  occur  during  the  first  few  days,  the 
irritability  of  the  stomach  persisting  in  spite  of  the  open  pylorus.  The 
keeping  of  the  infant’s  head  somewhat  elevated,  as  by  placing  it  in  a 
semi-recumbent  position  in  bed,  tends  to  prevent  this.  If  it  does  not 
succeed,  lavage  may  be  employed  with  advantage.  In  every  case  care 
must  be  taken  to  supply  a  proper  amount  of  liquid,  often  much  needed 
on  account  of  the  earlier  dehydration.  This  may  be  done  by  hypoder¬ 
moclysis  or  per  rectum.  The  intraperitoneal  method,  although  useful 
earlier  in  the  case,  is  not  to  be  recommended  just  before  the  operation 
or  for  some  time  after  it.  We  have  seen  cases  in  which  the  procedure  was 
apparently  the  cause  of  sloughing  of  the  abdominal  wall  at  the  position  of 
the  wound. 

CARDIOSPASM 

This  condition  occurring  in  infancy  is  analogous  to  the  pylorospasm 
of  that  period  of  life.  With  propriety  it  might  be  described  as  a  form 
of  spasm  of  the  esophagus.  Attention  has  been  called  to  it  by  Freund,7 

1  Rev.  de  chirurg.,  1908,  XXXVII,  208. 

2  Med.  Klinik.,  1912,  VIII,  1702. 

3Loc.  cit. 

4  Amer.  Jour.  Dis.  Child.,  1916,  XI,  245. 

3  Amer.  Jour.  Dis.  Child.,  1920,  XIX,  263. 

6  Jour.  Amer.  Med.  Assoc.,  1920,  LXXV,  228. 

7  Monatsschr.  f.  Kinderheilk.,  1903,  II,  15. 
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Goppert,1  Beck2  and  others.  The  disease  is  probably  more  frequent 
than  ordinarily  supposed.  It  is  one  of  the  possible  causes  of  uncontrol¬ 
lable  vomiting  in  early  childhood  or  infancy.  The  pathogenesis  of 
cardiospasm  is  not  well  understood.  The  principal  symptom  is  the 
prompt  vomiting  after  the  first  swallowing  of  food.  This  is  attended 
by  very  characteristic  actions,  viz.  regurgitation  and  repeated  reswallow¬ 
ings;  distinguished,  however,  from  rumination  in  that  there  is  no  difficulty 
at  all  attending  deglutition  in  the  latter  disease.  The  passage  of  a  sound 
encounters  resistance  at  the  cardiac  orifice  of  the  stomach,  and  the 
obstruction  to  the  passage  of  barium  at  this  point  can  be  determined  by 
the  Roentgen  ray.  The  entrance  of  food  through  a  small  catheter  passed 
directly  into  the  stomach  is  not  followed  by  vomiting.  In  the  few  cases 
as  yet  reported  the  prognosis  appears  good.  In  the  line  of  treatment  a 
sound  may  be  passed  systematically,  or  the  stomach  may  be  allowed  to 
rest  entirely  for  a  few  days  while  rectal  alimentation  is  employed.  Atro¬ 
pine  may  be  employed  in  the  same  manner  as  for  spasm  of  the  pylorus 
(P-  77). 

DILATATION  OF  THE  STOMACH 

A  moderate  dilatation  of  the  stomach  is  of  common  occurrence 
especially  in  infants.  A  degree  of  it  which  is  of  sufficient  importance 
to  produce  symptoms  and  demand  special  treatment  is  not  frequent. 

Etiology. — Dilatation  of  a  chronic  nature  may  follow  a  mechanical 
obstruction  such  as  stenosis  of  the  pylorus,  but  the  most  frequent  cause 
is  atony  of  the  muscular  walls  dependent  upon  constitutional  conditions, 
notably  rickets,  infantile  atrophy,  or  decided  malnutrition  combined  with 
constant  overfeeding  especially  with  artificial  food ;  resulting  in  indigestion, 
decomposition  and  formation  of  gas,  and  the  accumulation  of  this  and 
distention  of  the  stomach.  It  is  encountered  oftenest  at  the  end  of  the 
1st  or  in  the  2nd  year.  There  may  be  observed  an  acute  dilatation  of  the 
stomach,  and  of  the  intestine  as  well,  occurring  sometimes  in  the  course 
of  respiratory  disease  or  after  abdominal  operations;  and  very  rarely 
a  sudden  and  even  fatal  acute  dilatation  may  develop  in  infants  without 
any  discoverable  cause.  The  disease  in  this  form  has  been  reviewed  by 
Lucas.3 

Pathological  Anatomy. — The  earliest  changes  are  simple  relaxa¬ 
tion  of  the  gastric  walls,  but  this  is  followed  in  the  chronic  cases  by 
atrophy  of  all  the  layers.  The  shape  of  the  stomach  becomes  much 
altered,  the  lesser  curvature  changing  little  while  the  greater  extends 
downward  much  farther  than  normal,  the  dilatation  being  most  marked 
near  the  cardia.  This  produces  a  large  pouch,  and  the  normal  shape  and 
position  are  thus  entirely  altered.  The  gastric  capacity  is  increased 
many  times  above  that  normal  for  the  age.  With  the  dilatation  there 
may  be  combined  a  gastroptosis,  and  there  is  generally  an  accompanying 
dilatation  and  ptosis  of  the  intestine,  except  in  those  cases  due  to  pyloric 
stenosis. 

Symptoms. — These  are  principally  those  of  chronic  gastric  indi¬ 
gestion.  (See  p.  89.)  'There  is  often  vomiting  after  meals  or  at  irregular 
times,  eructation  of  gas,  and  abdominal  discomfort.  The  vomiting  is 
generally  not  frequent,  and  the  amount  ejected  is  surprisingly  large. 
The  appetite  is  sometimes  lost,  sometimes  abnormally  great.  The 

1  Therap.  Monatshefte.,  1908,  XXII,  390. 

2  Monatsschr.  f.  Kinderheilk.,  Orig.,  1911,  IX,  555. 

3  Arch,  of  Pediat.,  1909,  XXVI,  454. 
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general  health  steadily  fails  and  the  child  becomes  anemic  and  emaciated. 
Constipation  may  alternate  with  diarrhea.  On  physical  examination 
the  gastric  region  is  found  distended  and  tympanitic,  and  sometimes  the 
stomach  can  be  clearly  outlined  by  percussion.  A  succussion-sound  may 
be  elicited  in  some  instances.  There  is  delay  in  the  emptying-time  of  the 
stomach. 

Prognosis. — The  outlook  is  unfavorable  when  the  disease  is  due  to 
pyloric  stenosis,  unless  relieved  by  operation.  When  dependent  upon 
other  causes  the  prognosis  is  usually  good,  if  dilatation  is  not  excessive, 
although  recovery  may  be  tedious.  If  due  to  indigestion  and  overfeed¬ 
ing,  recovery  should  follow  without  difficulty;  when  rickets  is  the  predis¬ 
posing  factor  a  cure  will  not  be  obtained  until  the  constitutional  trouble 
is  removed.  The  development  of  gastric  dilatation  may  constitute  a 
dangerous  complication  of  other  diseases,  especially  pneumonia. 

Diagnosis. — It  is  very  easy  to  mistake  a  distended  colon  for  a 
distended  stomach,  and  when  both  viscera  are  dilated  distinction  by 
simple  percussion  is  almost  impossible.  To  determine  the  matter  the 
stomach  may  be  filled  with  water  a  few  hours  after  a  meal  and  the  lower 
limit  of  percussion-dullness  now  sought  for.  If  this  nearly  reaches  the 
transverse  umbilical  line  the  organ  is  dilated.  The  administration  of 
barium  followed  by  examination  with  the  Roentgen  ray  may  likewise  be 
used  to  outline  the  lower  gastric  border,  which  is  otherwise  difficult  to 
determine. 

Treatment. — Correction  of  the  diet  is  essential.  The  food  should  be 
nutritious  and  unirritating;  suitable  to  the  age  and  the  digestive  power 
of  the  patient.  It  must  be  given  frequently  and  only  in  small  quantities, 
the  amount  of  fluid  especially  being  reduced  in  older  children.  When 
the  appetite  is  inordinate,  not  sufficient  food  should  be  allowed  to  satisfy 
it.  As  the  stomach  grows  smaller  the  excessive  hunger  will  disappear. 
In  general  those  articles  of  diet  are  to  be  avoided  which  tend  to  produce 
an  accumulation  of  gas  in  the  stomach.  Systematic  lavage  daily  is  of 
value  in  cases  where  dilatation  is  decided.  Every  care  must  be  taken  to 
improve  the  general  health  by  tonic  and  hygienic  measures.  Massage 
is  of  service  and  the  administration  of  strychnine  is  of  value.  In  cases 
of  acute  dilatation  the  stomach-tube  should  be  passed  at  once  and  a 
hypodermic  injection  of  eserine  given. 


GASTRIC  HEMORRHAGE 

Etiology. — This  is  a  symptom  produced  by  a  variety  of  causes. 
It  has  already  been  referred  to  under  Melsena  neonatorum  (Vol.  I,  p.  301). 
It  is  also  one  of  the  manifestations  of  a  more  general  tendency  to  hemor¬ 
rhage  seen  in  the  hemorrhagic  disease  of  the  new-born  already  described 
(Vol.  I,  p.  298),  and  may  occur  in  scurvy  and  in  some  forms  of  purpura. 
Apart  from  the  ulcers  occasionally  found  in  melena,  gastric  hemorrhage 
may  result  at  a  later  period  from  ulceration  of  the  stomach  or  from  injury 
by  a  foreign  body. 

Symptoms.-— These  consist  solely  in  the  vomiting  of  blood  which, 
on  investigation,  is  shown  to  have  its  origin  in  the  stomach.  Hemorrhage 
supposed  at  first  to  arise  in  the  stomach  may  come  from  the  nose,  mouth, 
or  lungs,  the  blood  having  been  swallowed  and  then  vomited,  or  occasion¬ 
ally  the  blood  comes  from  a  fissured  nipple,  the  infant  swallowing  it  with 
the  milk  while  nursing.  Blood  from  the  lungs  is  bright-red  in  color, 
coughed  up,  and  frothy  if  it  is  expectorated  directly  without  previous 
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swallowing.  If  the  hemorrhage  from  the  stomach  is  free,  the  blood  may 
be  bright-red,  if  it  has  taken  place  slowly  or  if  it  has  been  lying  for  some 
time  in  the  stomach  it  is  dark-brown  or  black  in  color.  The  prognosis 
is  usually  serious,  since  the  cause  is  generally  a  severe  one. 

Treatment. — This  depends  to  a  certain  extent  upon  the  cause, 
but  is  in  general  symptomatic.  The  patient  should  be  at  absolute  rest,' 
an  ice-bag  placed  over  the  stomach  and  small  pieces  of  ice  swallowed.  No 
food  at  all  should  be  given.  An  opiate  hypodermically  is  of  benefit 
to  check  gastric  peristalsis.  Stimulants  may  be  required  by  way  of  the 
skin  or  the  rectum.  In  the  line  of  medicinal  treatment  epinephrin 
administered  hypodermically  is  the  best  remedy.  Gelatin  given  inter¬ 
nally  is  sometimes  of  service  also.  Whole  blood  injected  intramuscularly 
may  be  necessary. 

GASTRIC  ULCER  r 

Etiology  and  Pathological  Anatomy. — This  is  an  unusual  con¬ 
dition  in  early  life.  Stowell1  collected  35  published  cases,  including  1 
of  his  own;  10  of  these,  however,  being  in  subjects  over  12  years  of  age. 
Jacobi2  added  a  number  of  others  to  the  list,  and  Lockwood3  has  collected 
about  125  cases,  including  a  number  of  unpublished  instances.  Lee  and 
Wells4  increased  the  number  of  reports  to  160  cases  occurring  in  the  first 
10  years  of  life.  They  also  recorded  an  instance  of  ulcer  in  which  there 
was  reason  to  believe  that  perforation  had  taken  place  before  birth. 
Several  causes  may  produce  it  in  early  life.  It  is  oftenest  seen  in  melena, 
although  hemorrhage  from  the  stomach  during  this  disease  may  occur 
without  ulceration  discoverable  at  autopsy.  Sepsis  in  the  new-born  is 
likewise  a  cause;  acute  gastritis,  especially  that  from  corrosive  poison¬ 
ing  occasionally  produces  it;  it  may  exceptionally  be  found  in  chronic 
gastritis,  and  in  rare  instances  tuberculous  ulceration  of  the  stomach 
is  observed. 

The  primary  round  peptic  ulcer  of  the  stomach  is  rare.  It  is  only 
toward  the  end  of  later  childhood  approaching  puberty  that  it  begins  to 
be  comparatively  more  frequent.  It  is  more  common  in  girls  than  in 
boys.  The  peptic  ulcer  is  usually  single  and  has  the  pathological  char¬ 
acteristics  of  the  lesion  as  seen  in  adult  life  with  its  tendency  to  perfora¬ 
tion.  This  is  in  contradistinction  to  gastric  ulcers  from  other  causes 
mentioned,  which  are  more  often  multiple  and  sometimes  very  numerous, 
and  frequently  have  the  characteristics  of  erosion  merely  or  of  follicular 
ulceration. 

Symptoms. — These  are  very  often  not  typical,  simulating  those  of 
acute  gastritis,  which  indeed  may  have  ulceration  accompanying  it,  and 
it  may  be  that  the  lesion  is  discovered  only  at  autopsy.  Sometimes  the 
perforation  of  an  ulcer  and  subsequent  peritonitis  is  the  first  indication 
that  any  serious  trouble  has  existed.  In  other  less  frequent  cases  there 
are  the  characteristic  symptoms  of  vomiting  of  blood  and  the  passage  of 
reddish  or  black  stools,  with  pain  and  tenderness  in  the  gastric  region. 
The  pain  is  sometimes  referred  to  other  parts  of  the  abdomen  and  the 
existence  of  appendicitis  may  be  suspected.  The  prognosis  is  serious  in 
all  forms  of  ulcer  in  which  the  symptoms  are  sufficient  to  render  a  diag¬ 
nosis  even  provisional. 

1  Med.  Rec.,  1905,  LXVIII,  52. 

2  New  York  Med.  Jour.,  1909,  XC,  837. 

3  Surg.,  Gynec.,  and  Obstet.,  1914,  XIX,  462 

4  Annal.  Surg.,  1923,  LXXVIII,  36. 
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Treatment. — The  measures  to  be  employed  consist  in  the  applica¬ 
tion  of  cold  to  the  region  of  the  stomach;  absolute  rest  in  bed;  nourish¬ 
ment  by  nutrient  enemata;  and  abstinence  from  all  food  and  drink  by  the 
mouth,  except  that  older  children  may  swallow  small  pieces  of  ice.  Mor¬ 
phine  may  be  given  hypodermically,  and  if  the  hemorrhage  is  severe 
epinephrin  or  gelatin  may  be  administered  subcutaneously,  with  great 
care  that  the  gelatin-solution  is  properly  prepared  and  sterilized.  Later 
bismuth  or  nitrate  of  silver  may  be  given  by  the  mouth.  If  there  is 
reason  to  believe  that  perforation  has  occurred,  or  if  hemorrhage  is 
uncontrollable,  operation  is  indicated. 

RUMINATION 

(Merycismus) 

This  affection  is  very  probably  more  common  than  has  usually  been 
supposed.  It  appears  to  be  analogous  to  the  rumination  normally 
occurring  in  some  of  the  mammalia,  but  is  in  the  human  race  a  pathologi¬ 
cal  process.  The  condition  in  infancy,  at  which  period  it  seems  more 
frequent  than  in  childhood,  has  been  studied  by  Aschenheim,1  B  riming 2 
and  Schippers.3  The  latter  collected  12  published  cases,  including  2  of  his 
own.  Grulee4  reports  6  cases  observed  by  himself.  More  recently 
Ylppo5  emphasized  the  greater  frequency  of  the  disease  than  generally 
believed,  and  gives  his  experience  based  upon  14  cases;  and  Riehn6 
records  17  instances  personally  observed.  We  have  seen  a  number  of 
cases.  The  condition  appears  to  be  a  nervous  one,  its  production  per¬ 
haps  aided  by  dilatation  of  the  stomach,  associated  with  the  swallowing 
of  air  (Ylppo). 

The  symptoms  consist  in  a  series  of  repeated  regurgitations  of  small 
amounts  of  the  food  taken,  occurring  some  time  after  its  ingestion.  The 
attacks  last  about  15  to  30  seconds  and  persist  over  a  period  of  an  hour  or 
two.  Some  of  the  regurgitated  food  may  be  swallowed  promptly,  some 
may  be  lost  from  the  mouth,  and  some  may  be  held  in  the  mouth  or 
pharynx  for  a  time.  The  return  of  food  from  the  stomach  is  often  preceded 
by  peculiar  chewing  movements  of  the  jaw,  with  the  tongue  pushed 
forward  within  the  oral  cavity.  Sometimes  the  procedure  is  started  by 
the  infant  putting  the  fingers  into  the  mouth.  Rumination  may  occur 
after  every  feeding,  or  may  be  present  only  at  times.  Both  breast-fed 
and  artificially-fed  infants  are  affected,  and  the  nature  of  the  food  seems 
to  possess  little  influence,  although  some  infants  will  retain  solid  food, 
such  as  thick  cereal,  and  ruminate  liquids.  Food  is  usually  eagerly 
taken.  The  prognosis  depends  on  the  severity  of  the  condition.  Ema¬ 
ciation  may  be  extreme,  and  in  the  more  persistent  types  Grulee  states 
that  the  mortality  may  be  as  high  as  25  to  50  per  cent.  Other  experi¬ 
ences  have  not  been  so  unfavorable,  Riehn,  for  instance,  losing  but  2  out 
of  17  cases.  The  diagnosis  is  usually  made  clear  by  the  nature  of  the 
act,  and  the  disorder  is  not  likely  to  be  confused  with  cardiospasm, 
pylorospasm  or  stricture  of  the  esophagus,  although  it  should  be  remem¬ 
bered  that  at  times  rumination  is  associated  with  these  conditions.  In 
treatment  the  effect  of  thickening  the  food  with  cereals  may  be  tried.  If 

!  Zeitschr.  f.  Kinderheilk.,  Orig.,  1913,  VIII,  161. 

2  Arch.  f.  Kinderheilk.,  1913,  LX,  116. 

3  Nederl.  Tidschr.  v.  Geneesk.,  1914,  I,  785. 

4  Amer.  Jour.  Dis.  Child.,  1917,  XIV,  210. 

5  Therap.  Halbmonatsh.,  1920.  XXXIV,  76. 

6  Monatschr.  f.  Kinderheilk.,  1921,  XXII,  257. 
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the  jaw  is  fixed  and  the  mouth  held  shut  after  feeding,  regurgitation 
cannot  occur.  A  bandage  or  cap  fitted  to  the  head,  to  which  are  attached 
tapes  that  can  be  firmly  tied  under  the  chin,  may  be  found  effective. 
This  should  be  applied  immediately  after  feeding  and  kept  on  for  about 
2  hours,  and  the  procedure  persisted  in  for  several  days  until  the  habit  is 
controlled.  Jenny1  succeeded  in  an  obstinate  case  by  Siegert’s  method  of 
closing  the  cardia  after  each  feeding  by  a  rubber  bag  inflated  through  a 
stomach-tube.  Ylppo2  has  had  good  results  by  placing  the  infant  upon 
the  abdomen,  and  restraining  the  hands  from  being  put  into  the  mouth. 
The  effect  is  probably  partly  due  to  the  diversion  of  the  infant’s  mind 
which  the  unaccustomed  position  produced.  The  administration  of  the 
bromides  appeared  to  be  of  service  in  a  case  reported  by  Lust.3 

FOREIGN  BODIES  IN  THE  STOMACH 

As  with  the  esophagus  (p.  54),  foreign  bodies  of  very  varied  kinds 
may  find  their  way  into  the  stomach  of  infants  or  young  children  and,  less 
frequently,  of  older  children.  From  this  organ  they  may  be  vomited, 
or  may  pass  into  the  intestine  and  be  voided.  The  symptoms  are  very 
indefinite.  There  may  be  an  attack  of  choking  at  the  time  of  swallowing, 
and  possibly  pain  in  the  throat,  or  slight  hemorrhage  if  the  object  is  not 
of  a  smooth  nature.  When  once  in  the  stomach  there  are  usually  no 
symptoms  whatever,  unless  irritation  of  the  mucous  membrane  is  set 
up  by  an  object  of  a  sharp  or  rough  character.  While  in  the  viscus  the 
body  may  be  the  cause  of  obstruction,  inflammation,  abscess,  or  perfo¬ 
ration.  It  is  important  to  remember  in  the  matter  of  diagnosis  that 
parents  are  frequently  positive  that  a  foreign  body  has  been  swallowed 
by  the  child,  but  that  later  this  is  found  perhaps  upon  the  floor.  The 
employment  of  the  Roentgen  ray  is,  of  course,  necessary  to  establish  the 
presence  of  the  body,  and  will  decide  the  matter  unless  the  object  is  one 
which  is  transparent  to  the  ray.  How  long  it  may  remain  in  the  stomach 
without  the  production  of  symptoms  and  without  danger  depends  much 
upon  its  shape  and  character.  I  recall  an  instance  where  the  radio¬ 
grams  showed  a  metal  whistle  from  a  rubber  toy  remaining  for  9  days 
in  the  stomach  before  it  entered  the  pylorus. 

Regarding  treatment,  the  removal  of  the  foreign  body  is  necessary, 
but  there  need  be  no  undue  hurry  to  resort  to  operation  so  long  as  there 
are  no  symptoms  present,  and  a  smooth  body  of  moderate  size  is  shown 
by  the  fluoroscope  to  be  changing  its  position  from  time  to  time  in  the 
stomach;  i.e.  is  not  imbedding  itself  in  the  mucous  membrane.  Under 
such  circumstances  a  period  of  2  or  even  3  weeks  should  be  allowed 
to  elapse  before  attempt  of  any  sort  for  removal  is  considered.  The 
chance  of  passage  through  the  pylorus  is  to  be  estimated  by  comparing 
the  known  size  of  the  foreign  body  with  that  of  the  pylorus  at  certain 
ages.  According  to  Hess4  the  diameter  of  the  pylorus  in  the  new-born  is 
4.2  mm.  (0.17  in.);  at  2  to  3  months  6  mm.  (0.24  in.);  and  at  6  months  7 
mm.  (0.28  in.);  while  Pfaundler5  gives  the  circumference  in  the  new-born 
as  2  cm.  (0.78  in.);  and  at  8  years  4  cm.  (1.57  in.).  Nevertheless  I  have 
known  an  object,  after  a  considerable  delay,  safely  to  pass  a  pylorus  the 
estimated  size  of  which  had  seemed  entirely  too  small  to  permit  of  this. 

1  Klin.  Wochenschr.,  1924,  III,  1915. 

2  Aoc.  dt. 

3  Monatsschr.  f.  Kinderheilk.,  Orig.,  1911-12,  N,  316. 

4  Amer.  Jour.  Child.  Dis.,  1914,  VII,  184. 

5  Bibliotheca  medica,  1898,  H.  5,  35. 
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Once  in  the  intestine,  progress  to  the  rectum  is  almost  always  unevent¬ 
ful.  In  the  rectum  aid  may  be  needed  to  effect  passage  through  the  anus. 

When  interference  is  determined  upon,  the  removal  may  often  be  suc¬ 
cessfully  accomplished  under  the  fluoroscope,  using  special  instruments 
introduced  through  the  esophagus.  Before  any  thought  of  operation  is 
entertained,  efforts  should  be  made  to  aid  the  exit  of  the  body  and  to 
protect  the  gastric  mucous  membrane.  This  is  best  accomplished  by  the 
administration  of  food  which  will  coat  the  object,  such  as  potato,  bread, 
and  cereal  porridges.  No  purgative  or  emetic  should  be  given.  The 
time  between  ingestion  of  the  foreign  body  and  its  passage  through  the 
anus  varies  with  its  nature,  but  is  usually  from  48  hours  to  a  week 
or  more. 

A  form  of  foreign  body  sometimes  found  is  the  hair-ball.  This  has 
occurred  in  children  who  are  in  the  habit  of  chewing  hair  from  the  head, 
fur,  wool  from  blankets,  cotton,  and  the  like.  Generally  the  amount 
swallowed  is  not  large  and  the  material  passes  promptly  into  the  intestine 
and  is  voided;  but  in  some  cases  this  does  not  occur  and  the  size  of  the 
hair-ball  is  gradually  increased  by  the  continuance  of  the  bad  habit, 
until  it  may  reach  such  dimensions  that  it  forms  a  tumor  recognizable  by 
palpation  and  giving  a  soft,  crackling  sensation  to  the  fingers.  The 
passage  of  the  stomach-tube  may  be  interfered  with  by  the  presence  of 
the  mass.  Possibly  small  amounts  of  hair  are  from  time  to  time  evacu¬ 
ated  in  the  stools.  The  symptoms  are  indefinite,  and  consist  at  the  most 
of  moderated  evidences  of  indigestion  or  of  gastric  distress.  Operation  is 
necessarv. 

MALFORMATIONS,  MALPOSITIONS  AND  NEOPLASMS  OF  THE  STOMACH 

Malformations,  with  the  exception  of  pyloric  stenosis,  are  of  great 
rarity.  Malpositions  are  occasionally  seen.  The  stomach  may  occupy 
the  right  side  of  the  abdomen  in  cases  of  transposition  of  the  viscera,  or 
may  be  found  partially  within  the  thoracic  cavity  in  diaphragmatic 
hernia.  Through  the  presence  of  adhesions  it  may  retain  the  more 
vertical  prenatal  position.  It  may  remain  of  very  small  size,  with  thick¬ 
ened  walls;  may  exhibit  complete  closure  at  either  orifice  or  may  be  par¬ 
tially  divided  into  two  portions  by  a  constricting  wall  (hour-glass  stomach). 

Morbid  growths,  too,  are  very  uncommon  in  early  life.  Even  tuber¬ 
culosis  of  the  stomach  is  rare.  Osier  and  McCrae1  collected  6  reported 
cases  of  cancer  under  the  age  of  10  years.  Sarcoma  and  lymphadenoma 
are  even  less  often  seen.  Other  instances  of  morbid  growths  have  since 
been  reported. 

ACUTE  GASTRIC  INDIGESTION 

Although  pathologically  this  is  to  be  distinguished  from  acute  gas¬ 
tritis,  being  merely  a  functional  disturbance,  the  symptoms,  especially 
at  the  beginning,  are  very  similar,  and  a  diagnosis  cannot  always  be 
made.  The  two  diseases  are,  however,  different  and  should  be  considered 
separately.  A  distinction  is  also  to  be  drawn  between  gastric  indigestion 
in  infants  and  that  in  older  children. 

Etiology. — -The  cause  in  infants,  whether  breast-fed  or  artificially 
fed,  is  the  ingestion  of  unsuitable  or  of  too  large  a  quantity  of  food. 
Sometimes  the  condition  of  the  mother,  as,  for  instance,  after  emotional 
excitement,  produces  milk  which  causes  acute  indigestion  in  the  child. 
The  giving  the  infant  other  articles  of  food  to  which  it  is  unaccustomed 

1  New  York  Med.  Jour.,  1900,  LXXI,  581. 


ACUTE  GASTRIC  INDIGESTION 


85 


may  produce  the  same  result.  In  older  children  overfeeding  or  the 
eatmg  of  distinctly  indigestible  substances,  such  as  cake,  candy,  pastry 
unripe  fruit  or  even  ripe  fruit  of  certain  sorts,  and  the  like,  has  the  same 
effect.  Nervous  influences  are  also  a  powerful  factor,  and  acute  indiges- 
tion  may  follow  fatigue  from  overexercise,  excitement  of  any  sort  and 
unusually  hot  weather. 

Pathological  Anatomy.  Probably  no  organic  lesions  exist,  the 
disturbance  being  purely  a  functional  one.  The  proper  secretion  of  the 
stomach  is  interfered  with  and  the  motor  power  temporarily  impaired 
,,  Symptoms.— As  a,  result  of  the  disturbance  of  the  gastric  function 
the  food  lies  too  long  in  the  stomach  and  undergoes  abnormal  changes. 

he  first  symptom  is  nausea,  complained  of  by  older  children,  and  in 
infants  shown  by  pallor  of  the  whole  face  or  of  the  region  about  the  mouth 
and  by  perspiration  of  the  forehead.  Pain  also  may  be  present.  Vomit- 
ing  then  occurs  and  the  child  is  temporarily  relieved.  The  vomited 
matter  shows  a  distinctly  abnormal  quality.  In  infancy  it  is  always 
sour  and  there  are  often  large,  curdy  masses  ejected.  In  older  children 
it  is  also  sour  and  various  articles  of  food  are  found,  showing  little  evi¬ 
dence  of  any  digestive  process  having  taken  place  even  5  or  more  hours 
after  eating.  A  single  act  of  vomiting  may  be  sufficient  to  empty  the 
stomach,  but  more  often  it  is  repeated  after  an  interval)  this  occurring 
perhaps  several  times.  IMeanwhile  there  is  often  more  or  less  fever, 
coating  of  the  tongue,  offensive  breath,  thirst,  prostration,  epigastric  dis¬ 
tress  and  pain,  perhaps  headache,  constipation,  and  very  frequently 
eventually  diarrhea.  The  urine  is  scanty  and  high-colored;  the  patient 
may  be  somnolent  or  very  restless,  or  even  convulsions  may  occur.  In 
exceptional  cases  coma  may  follow.  In  the  intervals  between  the  attacks 
of  vomiting  there  may  be  a  desire  for  food,  or  entire  loss  of  appetite  may 
continue. 

Course  and  Prognosis.— If  properly  treated,  and  especially  if 
no  food  is  given,  the  acute  symptoms  are  usually  over  in  from  6  to  12 
hours  and  all  evidences  of  the  disease  in  from  2  to  3  days.  The  prognosis 
is  nearly  always  good,  even  though  the  symptoms  may  for  a  time  seem 
alarming.  Death,  however,  may  take  place  especially  in  weakly  subjects 
in  early  infancy,  or  the  disease  may  be  followed  by  more  serious  digestive 
disturbances. 

Diagnosis. — This  is  easy  only  when  the  whole  history  can  be  ob¬ 
tained  and  the  nature  of  the  cause  discovered.  To  distinguish  between 
acute  gastric  indigestion  and  acute  gastritis  is  usually  impossible  at  the 
outset  and  even  sometimes  later,  except  at  autopsy.  Indigestion  is 
usually  of  shorter  duration  and  less  severe.  It  is  also  more  frequently 
encountered.  Should  the  severe  symptoms  persist  and  vomiting  con¬ 
tinue  after  the  stomach  should  have  been  quite  emptied;  and  especially 
if  the  vomited  matter  contain  blood-streaked  mucus,  there  is  reason  to 
believe  that  gastritis  is  present.  The  sudden  commencement  with 
vomiting  and  sometimes  convulsions  may  suggest  the  onset  of  pneumonia, 
influenza,  meningitis,  or  some  other  acute  febrile  disease;  and  even  later 
in  the  attack  the  presence  of  the  nervous  or  meningeal  symptoms  not 
infrequently  attending  acute  indigestion  may  make  the  diagnosis  for  a 
time  uncertain. 

Treatment. — The  first  indication  is  to  empty  the  stomach  and 
bowels  by  abstinence  from  food  and  the  giving  of  a  purgative.  For  the 
latter  purpose  castor  oil  is  excellent  in  infancy  unless  nausea  and  vomiting 
be  so  active  that  there  is  reason  to  fear  the  drug  may  not  be  retained. 
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Calomel  in  doses  of  Jlo  grain  (0.006)  every  half  hour  until  1  grain  (0.07) 
or  less  is  taken  is  often  of  service.  No  food  whatever  should  be  given, 
but  there  is  no  objection  to  water  at  the  beginning,  since,  if  vomited, 
it  thus  produces  practically  a  washing-out  of  the  stomach.  Lavage 
with  the  stomach-tube  is  very  effective  but  usually  not  needed,  and  the 
same  is  true  of  emetics.  If  vomiting  is  troublesome  small,  repeated  doses 
of  bismuth  subcarbonate  and  soda  bicarbonate  are  useful,  giving  5  grains 
(0.32)  of  the  former  and  2  (0.13)  of  the  latter  at  1  or  2  years  of  age.  A 
very  serviceable  remedy  consists  in  teaspoonful  doses  of  equal  parts  of 
lime-water  and  cinnamon-water  given  hourly  to  infants,  with  larger  doses 
for  older  children.  The  application  of  a  hot-water  bag  or  a  mustard- 
plaster  to  the  epigastrium  is  often  useful.  The  return  to  food  should  be 
made  cautiously,  since  relapses  are  likely  to  occur.  In  the  cases  of  arti¬ 
ficially  fed  infants  albumen- water  or  barley-water  in  small  amounts, 
frequently  repeated,  is  an  excellent  first  food;  and,  after  a  considerable 
interval,  the  original  bottle-mixture  diluted  with  water  and  lime  water 
and  perhaps  with  the  fat  omitted.  In  the  case  of  breast-fed  infants  the 
supply  of  milk  should  be  maintained  by  systematic  pumping,  but  none 
given  for  at  least  24  hours  and  then  very  little  at  a  time.  In  older  child¬ 
ren  the  first  food  may  be  broth  free  from  fat,  albumen-water,  beef-juice, 
and  the  like;  and  later  skimmed  milk  and  lime-water.  The  greatest 
success  in  the  treatment  at  any  age  depends  upon  sufficient  thorough 
starvation  and  a  cautious  and  slow  return  to  the  usual  diet.  Where  there 
is  a  tendency  to  repeated  attacks  of  acute  gastric  indigestion  there  is 
something  radically  wrong  with  the  diet.  In  the  case  of  artificially 
fed  infants  some  modification  of  the  food  should  then  be  tried.  In 
breast-fed  babies  the  mother’s  milk  should  be  analyzed,  and  the  effort 
made  to  modify  this  as  far  as  possible,  if  necessary,  by  proper  dietetic  and 
hygienic  measures  (see  Yol.  I,  p.  106),  or  to  change  the  amount  given  or  the 
frequency  of  nursing. 

ACUTE  GASTRITIS 

This  differs  from  acute  gastric  indigestion  in  the  presence  of  distinct 
organic  alterations.  It  is  of  very  much  less  frequent  occurrence  and, 
when  present,  is  usually  combined  with  lesions  of  other  parts  of  the  gastro¬ 
enteric  tract.  Many  cases  supposed  to  be  gastritis  exhibit  at  autopsy 
none  of  its  lesions. 

Etiology. — Diverse  causes  may  be  at  work,  and  the  disease  can  be 
divided  accordingly  into:  (a)  the  acute  catarrhal,  ( b )  the  corrosive,  and 
(c)  the  pseudomembranous  forms.  The  causes  in  the  catarrhal  variety  are 
much  the  same  as  in  acute  gastric  indigestion,  and  the  disease  is  more  com¬ 
mon  in  infancy  than  later.  In  addition  to  the  disturbance  of  function 
there  is  inflammation  added,  probably  dependent  upon  an  infection.  In 
corrosive  gastritis  the  cause  is  the  introduction  of  an  irritant  poison 
as  in  the  case  of  corrosive  esophagitis.  Pseudomembranous  gastritis, 
although  much  oftener  seen  in  children  than  in  adults,  is  rare.  It  is 
usually  dependent  upon  the  germ  of  diphtheria,  less  frequently  on  some 
other  germ;  and  may  occur  in  small-pox,  scarlet  fever  and  other  infectious 
diseases,  or  in  sepsis  in  the  new-born. 

Pathological  Anatomy. — (a)  In  catarrhal  gastritis  the  mucous 
membrane  is  swollen  and  reddened  and  covered  with  an  abundant,  thick 
layer  of  mucus,  often  with  a  brownish  stain  from  slight  hemorrhage.  The 
blood-vessels  are  injected  and  small  punctate  hemorrhages  are  visible. 
Microscopical  examination  shows  an  infiltration  of  the  mucosa  with 
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round  cells,  and  sometimes  of  the  submucosa  to  a  limited  extent  There 
may  be  localized  disintegration  of  the  superficial  epithelium  in  scattered 
•patches,  or  rarely  even  the  production  of  erosions  ( ulcerative  gastritis). 
Large  numbers  of  bacteria  are  present  in  the  gastric  contents  which 
consist  of  mucus  and  undigested  food.  The  stomach  may  be  either 
dilated  or  smaller  than  normal. 

(&)  In  corrosive  gastritis ,  when  death  has  occurred  promptly,  there 
are  found  only  the  evidences  of  destruction  of  the  gastric  walls,  varying  in 
degree  according  to  the  intensity  of  the  action,  and  without  signs  of 
inflammation.  There  may  be  scattered  losses  of  substance  involving  the 
mucous  membrane  only  or  extending  through  the  wall  of  the  stomach. 
If  the  destructive  action  has  been  less  intense  and  life  has  continued 
longer,  there  are  found  the  lesions  of  acute  gastritis  combined  with  scat¬ 
tered,  shallow,  hemorrhagic  erosions  of  the  mucous  membrane  or  deeper 
ulcerations. 

(c)  Pseudomembranous  gastritis  exhibits  a  greyish-green  membrane 
on  a  part  or  all  of  the  lining  of  the  stomach,  consisting  of  desquamated 
epithelium,  bacteria,  granular  matter,  and  fibrin,  and  there  is  an  extensive 
round-celled  infiltration  of  the  mucosa  and  even  of  the  layers  beneath.  It 
has  been  studied  especially  by  Bednar,1  Orth2  and  Parrot.3 

Symptoms,  (a)  Catarrhal  Gastritis. — The  onset  in  infancy  is  with 
nausea,  vomiting,  thirst,  gastric  pain,  high  fever,  loss  of  appetite,  coated 
tongue,  constipation,  somnolence  or  restlessness,  and  prostration.  The 
symptoms  at  first  cannot  be  distinguished  from  those  of  acute  gastric 
dyspepsia,  but  instead  of  disappearing  promptly  efforts  at  vomiting 
continue  even  when  no  food  is  taken,  the  ejected  matter  containing 
mucus,  sometimes  blood-streaked.  Abdominal  discomfort  or  pain 
persists,  the  tongue  remains  coated,  and  the  breath  is  heavy.  Fever 
lessens  in  degree,  but  continues  present,  with  great  thirst  and  loss  of 
appetite.  Constipation  usually  gives  place  to  diarrhea,  and  there  is 
more  complete  prostration  than  mere  indigestion  accounts  for.  In 
older  children  the  pain  and  vomiting  are  decided  features,  but  the  pros¬ 
tration  and  fever  are  generally  less. 

( b )  Corrosive  Gastritis. — The  symptoms  are  very  acute  and  severe. 
There  is  the  accompanying  evidence  of  lesions  of  the  mouth,  pharynx, 
and  esophagus.  Vomiting  occurs  immediately,  the  vomited  matter 
being  blood-stained.  If  death  does  not  quickly  result,  there  develop 
the  symptoms  of  acute  catarrhal  gastritis  in  a  very  severe  form,  together 
with  those  of  enteritis. 

An  analogous  condition  is  seen  in  the  hemorrhagic  erosions  ( ulcerative 
gastritis)  sometimes  present  in  septic  conditions  in  the  new-born,  or  as  an 
attendant  upon  severe  cases  of  acute  catarrhal  gastritis,  thrush,  or  intes¬ 
tinal  ulceration.  There  are  no  characteristic  symptoms  distinguishing 
this  from  acute  gastritis  except  a  greater  tendency  to  gastric  hemorrhage. 

(c)  Pseudomembranous  Gastritis. — This  condition  has  no  character¬ 
istics  by  which  it  can  be  distinguished  during  life.  The  symptoms  may 
be  those  of  acute  catarrhal  gastritis  or  there  may  be  few  evidences  of  dis¬ 
order  of  the  stomach. 

Course  and  Prognosis. — The  symptoms  of  catarrhal  gastritis  are 
most  severe  at  the  beginning  of  the  attack.  Their  duration  is  a  few 
days  to  a  week,  but  they  are  liable  to  be  followed  by  intestinal  symp- 

1  Krankh.  d.  Neugeborenen,  1853,  I,  96. 

2  Lehrbuch  d.  spec,  patholog.  Anatomie,  1887,  I,  704 

3  Prog,  med.,  1875,  III,  393. 
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toms.  Recovery  usually  results.  Occasionally  in  infancy  an  initial 
convulsion  may  cause  death,  or  a  fatal  issue  may  take  place  from  pros¬ 
tration.  Unless  properly  treated  there  is  great  danger,  too,  of  relapse,  or 
of  the  occurrence  of  repeated  attacks  with  a  final  development  of  a  chronic 
gastritis. 

In  corrosive  gastritis  the  prognosis  is  very  grave.  Collapse  is  liable  to 
result  very  promptly  and  death  to  follow  in  a  few  hours  after  the  ingestion 
of  the  poison;  or  life  may  be  prolonged  for  a  time,  but  death  occur  in  2  to  3 
days  from  prostration,  often  with  symptoms  of  a  very  severe,  acute 
gastritis.  Infants  nearly  always  die.  Older  children  may  survive  and 
later  show  evidences  of  chronic  gastritis  or  of  lesions  elsewhere  in  the 
gastroenteric  tract.  The  prognosis  of  pseudomembranous  gastritis  is 
very  unfavorable. 

Diagnosis. — The  recognition  of  catarrhal  gastritis  is  attended  by 
many  difficulties.  The  milder  cases  cannot  be  differentiated  with  cer¬ 
tainty  from  gastric  indigestion,  and  it  is  only  the  persistence  of  symptoms 
which  renders  the  diagnosis  justifiable.  The  subacute  cases  strongly 
resemble  typhoid  fever,  but  are  to  be  distinguished  in  most  instances  by 
the  more  irregular  fever,  which  has  a  tendency  to  diminish  after  the  onset 
instead  of  to  increase.  The  more  severe  instances  suggest  the  onset  of 
pneumonia,  meningitis,  or  scarlet  fever,  but  can  be  recognized  by  the 
failure  in  a  short  time  of  any  of  the  characteristic  symptoms  of  these  to 
develop.  Corrosive  gastritis  is  marked  by  the  extremely  sudden  and 
severe  onset,  collapse,  the  evidences  of  corrosion  about  the  mouth, 
and  the  history  of  the  ingestion  of  an  irritant  substance.  The  rare  cases 
of  erosion  from  other  causes  exhibit  no  distinguishing  symptoms  except 
a  greater  tendency  to  hemorrhage. 

Treatment. — The  treatment  of  catarrhal  gastritis  does  not  differ 
from  that  of  acute  gastric  indigestion.  No  food  should  be  given  at  first; 
small  pieces  of  ice  may  be  swallowed;  a  free  purgative  may  be  adminis¬ 
tered,  if  vomiting  will  permit,  in  order  to  empty  the  stomach  and  bowels 
if  the  patient  is  seen  early  or  if  the  giving  of  food  has  been  persisted  with 
In  some  instances  lavage  is  of  great  benefit,  using  a  normal  salt-solution  or 
a  0.5  to  1  per  cent,  solution  of  bicarbonate  of  soda,  the  latter  being  se¬ 
lected  if  the  vomited  matter  continues  very  acid.  Should  vomiting  be 
very  persistent  bismuth  may  be  administered  in  small  doses  frequently 
repeated,  or  the  lime-water  and  cinnamon-water  combination  as  in  gas¬ 
tric  indigestion.  The  return  to  food  should  be  even  more  cautiously 
attempted  than  in  the  milder  disease,  albumen-water  or  barley-water 
being  the  first  given,  or  fat-free  broth  in  the  case  of  older  children. 

The  treatment  of  corrosive  gastritis  consists  in  the  immediate  adminis¬ 
tration  of  the  proper  antitote  if  the  case  is  seen  early  enough.  (See 
1  oisoning,  Vol.  I,  p.  785.)  The  stomach  should  also  be  thoroughly  washed 
out,  but  very  carefully  with  due  regard  to  the  softened  condition  of  this 
organ  and  of  the  esophagus.  After  this  follows  the  administration  of  ice; 
ice-water;  cold  demulcent  fluids,  such  as  albumen-water  and  solution  of 
gumarabic;  oils;  and  the  like.  Prostration  is  to  be  overcome  by  cardiac 
stimulants  hypodermically  or  whiskey  given  by  the  rectum,  and  pain 
and  repeated  vomiting  by  the  hypodermic  use  of  morphine. 

CHRONIC  GASTRITIS— CHRONIC  GASTRIC  INDIGESTION 

Gastric  indigestion  frequently  repeated  or  long-continued  will  finally 
pioouce  distinct  lesions.  Consequently  every  case  of  chronic  indigestion 
may  be  regarded  as  based  upon  an  organic  as  well  as  a  functional  dis- 
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turbance.  Certainly  no  sharp  clinical  distinction  can  be  made  between 
the  functional  and  the  organic  disease.  It  is  equally  true  that  there  is 
usually  present  a  combination  or  even  a  predominance  of  intestinal  dis¬ 
turbance  {gastroenteritis) .  The  cases  in  which  this  predominance  exists 
are  discussed  elsewhere  (p.  133). 

.  Etiology. — This  disease,  more  common  in  infants  than  in  older 
children,  is  the  result  of  a  series  of  recurrences  of  acute  gastric  indiges¬ 
tion,  or  of  a  single  severe  attack  of  this,  or  of  acute  gastritis  from  which 
complete  recovery  had  not  been  made;  or  it  may  develop  without  any 
previous  acute  condition.  In  any  event  the  chronic  disorder  is  often 
dependent  upon  persistence  with  an  improper  diet.  This  is  especially 
true  in  infancy,  at  which  time  a  food  constantly  too  rich  in  some  in¬ 
gredient,  especially  fat,  is  so  often  given,  or  a  diet  of  other  substances 
than  milk  employed  entirely  unsuitable  for  the  age.  The  existence  of 
rickets,  tuberculosis,  syphilis,  or  other  chronic  diseased  condition  affect¬ 
ing  the  general  nutrition  likewise  predisposes  to  the  development  of  chronic 
gastritis. 

In  older  children  the  continued  giving  of  food  of  an  improper  character 
is  probably  the  most  frequent  cause;  but  hurried  eating  with  imperfect 
mastication;  eating  at  irregular  times,  especially  between  meals;  and 
imperfect  hygiene  of  any  sort,  including  lack  of  exercise  and  sleep,  over¬ 
fatigue,  and  undue  stimulation  of  the  emotions  are  very  powerful  factors. 
Chronic  gastritis  may  follow  also  an  acute  infectious  disorder  or  may 
attend  a  chronic  debilitating  disease.  There  occurs,  too,  an  inheritance 
of  a  predisposition  to  the  malady,  and  the  presence  of  a  neurotic  tempera¬ 
ment  is  often  an  important  factor. 

Pathological  Anatomy. — The  stomach  is  somewhat  dilated  and 
the  mucous  membrane  is  found  covered  with  a  tenacious  layer  of  mucus, 
exhibits  prominent  rugae,  is  thickened,  and  is  greyish  in  color;  or  may 
exhibit  hyperemia  in  spots  combined  with  punctiform  hemorrhages. 
Small  hemorrhagic  or  other  erosions  may  be  seen  in  severe  cases,  and  occa¬ 
sionally  more  distinct  ulcerations  of  larger  size.  Microscopically  there  is 
a  round-celled  infiltration  of  the  mucosa,  slight  in  the  milder  cases,  with 
compression  and  partial  destruction  of  the  gastric  tubules.  Numerous 
bacteria  are  present  in  the  adherent  mucus.  The  blood-vessels  of  the 
mucous  and  submucous  layer  are  congested,  and  there  may  be  thickening 
of  the  entire  wall  of  the  stomach  in  severe,  long-continued  cases. 

Symptoms. — The  symptoms  in  infancy  are  often  somewhat  similar 
to  those  of  acute  gastric  indigestion,  although  less  severe;  but  not  infre¬ 
quently  the  onset  is  insidious,  marked  by  loss  of  appetite,  coated  tongue, 
occasional  nausea  and  vomiting,  and  failure  of  health.  Eventually 
the  vomiting  becomes  the  most  striking  symptom.  This  may  occur 
promptly  after  each  taking  of  nourishment,  or  less  often  only  at  longer 
intervals,  the  food  then  being  vomited  in  small  amounts  and  this  repeated 
until  the  stomach  is  empty.  Often  the  vomited  matter  consists  only 
of  a  very  acid,  watery  liquid,  while  the  solid  portion  of  the  food  is  retained. 
In  long-continued  cases  in  which  the  condition  has  advanced  to  the  pro¬ 
duction  of  actual  inflammation  the  vomiting  of  mucus  is  a  prominent 
feature.  This  is  less  marked  where  the  functional  disturbance  still 
predominates.  The  breath  has  an  offensive,  sour  odor  and  eructa¬ 
tion  of  gas  of  the  same  character  is  very  common.  The  tongue  is  coated 
and  the  bowels  usually  constipated;  sometimes  diarrheal.  The  stomach 
is  often  greatly  distended  by  gas,  resulting  in  pain  and  tenderness,  rest¬ 
lessness,  fretfulness,  disturbed  sleep,  and  difficulty  in  taking  food  even 
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though  the  child  be  evidently  hungry.  The  appetite  may  be  very  large 
but  is  usually  much  diminished.  Physical  examination  reveals  the  dis¬ 
tended  tympanitic  gastric  region  and  even  sometimes  a  constant  gastric 
dilatation.  (See  p.  79.)  The  employment  of  the  stomach-tube  shows 
the  presence  of  food  hours  after  the  organ  ought  to  have  been  empty. 
(See  Digestion,  Vol.  I,  p.  34.)  The  contents  are  in  various  stages  of 
abnormal  decomposition,  with  mucus  and  many  bacteria.  This  condition 
of  the  gastric  contents  depends  upon  the  continued  disturbance  of  normal 
secretion,  and  the  inhibition  of  the  gastric  motor  power,  permitting 
abnormal  fermentation;  while  the  inflammation  of  the  mucous  mem¬ 
brane  produces  the  abundant  mucus.  There  is  nearly  always  undue 
acidity,  chiefly  from  the  fermentative  changes,  ihe  hydrochloric  acid 
being  generally  below  normal  in  amount. 

The  symptoms  described  may  be  nearly  continuous,  or  may  vary  from 
time  to  time ;  with  temporary  improvement  in  which  the  appetite  returns 
and  vomiting  is  much  less,  to  be  followed  by  recrudescences  with  evi¬ 
dences  of  acute  gastritis.  Meantime  the  general  health  gradually  dete¬ 
riorates;  there  is  failure  to  gain  in  weight  or  even  loss  of  it,  and  anemia  is 
present  with  the  general  signs  of  severe  malnutrition. 

In  older  children  there  is  coated  tongue,  heavy  breath,  pain  or  dis¬ 
comfort  in  the  gastric  region,  and  distention  and  nausea  after  food. 
Vomiting,  although  a  common  symptom,  is  not  so  frequent  as  in  infancy. 
It  may  occur  after  every  meal;  or  only  in  the  early  morning  before  taking 
food;  or  irregularly,  the  vomited  matter  being  the  fermented  food,  always 
with  a  large  amount  of  mucus.  There  is  also  frequent  eructation  of  gas 
and  perhaps  regurgitation  of  small  amounts  of  the  gastric  contents  be¬ 
tween  the  attacks  of  vomiting.  Appetite  may  be  lost  or  abnormally 
great,  or  there  may  be  a  desire  for  only  some  articles  of  diet.  The 
breath  is  offensive,  and  constipation  is  the  rule.  The  so-called  “  stomach 
cough  ”  may  be  one  of  the  chief  symptoms.  Gradually  a  certain  degree 
of  malnutrition  develops,  with  headache,  debility,  fretfulness,  disturbed 
sleep,  anemia,  emaciation,  malaise  and  a  large  array  of  nervous  or  other 
indefinite  symptoms.  In  many  cases  these  constitutional  manifestations 
are  much  more  prominent  than  those  giving  direct  evidence  of  disorder 
of  the  stomach. 

Course  and  Prognosis. — The  disease  in  infancy  is  a  serious  one, 
particularly  if  it  has  been  of  long  duration.  Recovery,  however,  usually 
takes  place  under  proper  treatment.  The  earlier  this  can  be  instituted 
the  better  the  prognosis.  On  the  other  hand,  the  younger  the  infant  the 
less  chance  it  has.  The  occurrence  of  the  malady  in  bottle-fed  babies 
and  during  hot  weather  adds  greatly  to  the  danger.  Propitious  sur¬ 
roundings  make  the  prognosis  more  promising,  hospital-babies  having 
a  more  unfavorable  outlook  on  account  of  the  greater  crowding  and  the 
danger  of  infections.  The  course  is  always  tedious  and  relapses  are  very 
P™neto  occur,  without  there  being  any  discoverable  reason  for  this  in 
the  character  of  the  food  given.  Finally  the  disease  is  dangerous  in 
infancy  m  the  predisposition  it  creates  to  the  development  of  diarrheal 
disorders,  rachitis,  and  infantile  atrophy. 

In  older  children  the  prognosis  is  more  favorable  so  far  as  life  is  con¬ 
cerned,  and  even  for  ultimate  complete  recovery,  but  the  course  is  liable 
to  be  long-continued,  and  the  tendency  to  relapse  may  last  for  years  and 
perhaps  never  entirely  disappear. 

T  DiagVn°lis-  is  usually  easy,  if  the  history  of  the  case  is  known. 

iD  m*ants  the  onset  of  tuberculous  meningitis  is  sometimes  marked  only 
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by  vomiting,  lasting,  it  may  be,  a  number  of  weeks,  and  confusion  may 
arise.  As  a  rule  the  recognition  is  readily  made  after  a  short  interval, 
meningitis  showing  other  characteristic  symptoms.  Stenosis  of  the 
pylorus  may  also  readily  simulate  a  chronic  gastritis.  This  is  particularly 
the  case  when  the  obstruction  has  not  been  absolute,  the  disease  has 
continued  some  time,  and  gastric  dilatation  has  developed.  Generally 
a  careful  study  will  distinguish  between  the  two  diseases.  The  active 
gastric  peristalsis  and  the  usual  prompt  and  violent  projectile  vomiting 
after  taking  food  characterize  stenosis,  especially  early  in  the  case.  The 
combination  of  emaciation  and  cough  may  suggest  tuberculosis  in  older 
children;  but  the  absence  of  any  localizing  evidences  of  tuberculosis  is  an 
indication  opposed  to  the  existence  of  this  disease. 

Treatment.  Infants. — Treatment  requires  all  the  thought  and  skill 
possible  on  the  part  of  the  physician,  since  it  must  vary  with  the  indi¬ 
vidual  case.  Prophylaxis  is  much  easier  than  cure,  and,  on  the  first 
warning  of  danger,  as  through  the  repeated  development  of  gastric  dis¬ 
turbance,  most  careful  search  must  be  made  for  the  cause  of  this,  which 
is  oftenest  a  dietetic  one;  and  this  removed  before  the  condition  becomes 
established.  Overfeeding  being  of  much  more  common  occurrence  than 
underfeeding,  it  is  probable  that  the  cause  will  be  found  here;  either  in 
too  great  a  total  amount  of  food  given,  or  in  one  too  rich  in  some  particu¬ 
lar.  In  many  cases  the  diet  is  one  entirely  unsuited  to  the  infant  in 
question,  however  fitting  it  may  have  proved  for  others.  The  effort  so 
often  made  to  feed  children  by  a  fixed  rule  is  a  fertile  source  of  chronic 
digestive  disorder. 

With  the  disease  already  established,  again  the  search  must  be  for  the 
cause,  and  this  is  often  a  most  difficult  problem  for  solution.  The  whole 
past  dietetic  history  must  be  reviewed.  This  will  probably  make  clear 
the  origin  of  the  disturbance.  Perhaps  mosfi  frequently  the  fault  will 
be  found  in  an  excess  of  or  an  intolerance  for  the  fats.  In  such  cases  bene¬ 
fit  may  often  be  obtained  by  giving  a ,  fat-free  mixture,  using  skimmed 
milk  as  a  basis  for  this.  In  other  cases,  although  much  less  frequently, 
the  protein  occasions  difficulty.  In  this  event,  peptonizing  may  be  of 
service,  or  the  administration  of  casein-free  milk  in  the  form  of  whey. 
The  latter  is,  indeed,  an  invaluable  remedy  in  many  instances,  but  is  too 
weak  a  food  for  long  continuance.  It  should  be  made  from  skimmed 
milk  when  it  is  desired  to  avoid  fat  as  much  as  possible.  Often  a  diet 
with  high  protein-percentage  and  diminished  fat-percentage  is  serviceable, 
as  obtained  by  the  use  of  some  of  the  numerous  “protein-milks,”  or 
“casein-milks”  recommended  (Yol.  I,  p.  157).  Buttermilk  or  other  lactic 
acid  fat-free  milk  is  a  valuable  remedy  in  such  instances,  being  a  fat-free 
food  in  which  the  protein  is  in  high  percentage,  already  coagulated  and 
broken  up  into  a  fine  flocculent  state.  The  addition  of  a  cereal  and  sugar, 
as  commonly  advised  (Vol.  I,  p.  154),  adds  to  its  caloric  value.  In  some 
instances  the  sugar  of  milk  may  give  occasion  to  fermentation  and  produce 
the  disease.  In  such  its  amount  must  be  reduced,  or  cane-sugar  or  dex¬ 
trine-maltose  preparations  tried  as  a  substitute.  Many  cases  show  entire 
intolerance  for  milk  for  a  time,  and  in  these  the  food  may  temporarily 
be  albumen- water  or  a  cereal  decoction  such  as  barley-water.  As  this 
is  not  sufficient  to  sustain  life  indefinitely,  a  plan  often  useful  is  to  fortify 
it  after  a  time  by  the  addition  of  whey  made  from  skimmed  milk,  and 
later  by  peptonized  skimmed  milk  in  small  amounts  gradually  increased. 
In  other  cases  a  cereal  decoction  may  be  partially  dextrinized  (Vol.  I,  p. 
165) ;  and  to  this  milk  be  finally  added  in  increasing  amounts.  Malt-soup 
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(Vol.  I,  p.  166)  is  often  especially  useful  in  such  instances.  In  still  other 
cases  the  fault  is  an  excess  of  starchy  food,  and  the  chief  dietetic  treatment 
consists  in  the  decided  reduction  of  the  amount  given. 

It  is  usually  of  benefit  in  beginning  treatment  to  make  a  very  radical 
change  from  the  food  which  had  been  given.  Whatever  diet  may  be 
selected,  the  first  effort  must  be  to  bring  about  a  cessation  of  the  vomiting 
and  other  evidences  of  the  disease;  but  without  striving  for  a  gain  of 
weight.  Merely  to  stop  the  loss  is  all  that  is  required  for  a  while.  After 
,  a  time,  however,  the  failure  to  gain  properly  becomes  a  matter  of  im¬ 
portance.  The  food  which  has  been  agreeing  is  probably  much  below 
the  normal  caloric  value  needed,  and  a  very  gradual  return  to  a  stronger 
diet  is  then  imperative.  In  fact,  it  is  necessary  to  have  constantly  in 
mind  the  caloric  requirements  to  make  gain  possible,  at  the  same  time 
not  forcing  any  element  of  food  to  an  extent  which  disagrees,  since  this 
brings  on  relapse  and  retards  recovery.  The  effort  should  be  made  to 
return  to  a  milk-modification  containing  fat  as  soon  as  this  can  be  done 
with  safety. 

Apart  from  the  composition  of  the  food  its  method  of  administration 
is  important.  Some  infants  do  better  on  small  amounts  of  more  con¬ 
centrated  nourishment;  others  on  larger  quantities  more  diluted.  As  a 
rule  the  interval  should  be  long,  but  only  trial  will  show  whether  feeding 
frequently  at  short  intervals  and  in  small  amounts  may  not  be  better. 
In  some  cases  food  given  by  gavage  will  be  retained  when  that  taken  in 
the  ordinary  way  is  not.  In  such  instances  it  should  usually  be  in  larger 
amount,  sometimes  with  advantage  peptonized,  and  administered  perhaps 
but  3  times  daily.  At  times  the  loss  of  appetite  is  so  great  that  gavage  must 
be  used  to  sustain  life,  the  infant  refusing  all  food  offered  to  it  in  the  usual 
manner.  In  the  line  of  diet  there  is  often  nothing  so  good  for  young 
infants  with  chronic  gastritis  as  the  employment  of  a  wet-nurse. 

In  addition  to  the  correction  of  diet,  lavage  of  the  stomach  is  a  most 
useful  remedial  measure.  This  should  be  performed  once,  or  sometimes 
twice,  daily ;  later  less  frequently,  using  g  normal  salt-solution  or  a  1  per 
cent,  solution  of  bicarbonate  of  soda.  Without  lavage  it  is  impossible 
to  get  rid,  to  a  satisfactory  extent,  of  the  tenacious  mucus,  which  other¬ 
wise  interfers  greatly  with  the  access  of  the  digestive  secretions  to  the  food 
taken.  Lavage  is  best  performed  2  to  3  hours  after  a  feeding.  Some¬ 
times  it  is  of  benefit  to  give  food  by  gavage  while  the  tube  is  in  position 
for  gastric  washing;  in  other  cases  better  results  are  obtained  by  giving  no 
nourishment  for  2  hours  after  the  washing  has  been  performed.  Lavage 
is,  as  a  rule,  well  tolerated  by  infants,  and  mere  feebleness  is  not  a  contra¬ 
indication;  but  in  any  infant  in  whom  it  produces  severe  nausea,  vomit- 
ing,  prostration,  or  cyanosis,  it  should  be  employed  with  great  caution 
or  abandoned. 

The  administration  of  drugs  plays  a  very  secondary  part  in  the  treat¬ 
ment  of  chronic  gastritis.  Bismuth  is  sometimes  useful  in  controlling 
the  vomiting,  and  occasionally  it  may  well  be  combined  with  minute 
doses  of  calomel,  or  with  benzoate  or  bicarbonate  of  soda.  In  other 
instances  a  mixture  of  soda,  bismuth  and  spearmint-water  is  of  value  in 
neutralizing  acidity  and  dislodging  accumulated  gas.  Tincture  of  nux 
vomica  may  be  administered  with  soda  in  cases  where  there  is  great  loss 
of  appetite.  Occasionally  dilute  hydrochloric  acid  with  pepsin  is  of 
service,  particularly  where  examination  of  the  gastric  contents  shows 
diminution  of  the  gastric  secretion.  Constipation  must  be  overcome  by 
laxatives,  especially  citrate  of  magnesia  or  milk  of  magnesia.  Measures 
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directed  to  the  improvement  of  the  general  health  must  not  be  forgotten. 
Among  these  are  the  maintenance  of  the  body-temperature,  if  below 
normal;  the  exposure  to  abundant  fresh  air  out  of  doors  or  in  a  sun-parlor; 
massage;  bodily  rest;  careful  handling  after  feeding,  and  the  avoidance 
of  all  excitement. 

Older  Children. — Prophylaxis  is  as  important  here  as  inmfancy,  but 
difficult  on  account  of  the  irregularity  of  symptoms  and  the  often  insidious 
onset.  In  the  treatment  of  the  disease  itself,  not  only  is  the  diet  to  be 
carefully  regulated,  but  other  matters  equally  important  cared  for.  Late 
hours,  undue  mental  excitement  or  strain,  bodily  fatigue,  too  long  school- 
hours,  lack  of  fresh  air  and  exercise,  and  other  possible  etiological  factors 
must  necessarily  be  corrected  in  order  to  obtain  benefit,  since  so  much 
of  the  chronic  indigestion  is  of  functional  origin.  Change  of  climate  is 
often  of  great  benefit.  Rest  recumbent  for  an  hour  daily  is  of  service. 
Frequently  it  is  well  in  addition  to  order  rest  for  15  minutes  before  and  after 
each  meal.  No  food  should  be  allowed  between  meals  and  the  diet  should 
be  plain  and  digestible,  all  highly  seasoned  dishes,  pastry,  puddings,  cakes 
and  sweet-meats  being  avoided.  No  fried  food  whatever  can  be  allowed, 
and,  as  a  rule,  but  a  limited  amount  of  carbohydrate  given.  The  diet 
should  consist  largely  of  lean  meats;  milk  not  too  rich,  or  preferably 
koumiss  or  other  fermented  milk,  or  buttermilk;  small  amounts  of  toast  or 
zwieback;  and  later  green  vegetables  carefully  tried  in  small  amounts. 
The  increase  of  carbohydrate  vegetables  should  be  made  slowly  and 
cautiously  until  recovery  is  well  advanced.  Thorough  mastication  is 
important.  In  severe  cases  a  diet  purely  of  milk,  modified  in  some  way 
and  often  with  the  fat  largely  removed,  may  be  required  for  a  time,  while 
in  others  milk  may  need  to  be  withdrawn  entirely.  Tonic  remedies  are 
often  of  benefit,  tincture  of  nux  vomica  being  most  useful  before  food, 
combined  sometimes  with  soda  and  with  gentian.  At  times  hydrochloric 
acid  after  food  is  better,  if  the  tongue  remains  heavily  coated.  If 
vomiting  is  troublesome  bismuth  or  the  combination  of  liquor  calcis  and 
aqua  cinnamomi,  previously  referred  to  (p.  86)  may  be  of  service. 
Chronic  constipation  must  be  relieved  by  appropriate  remedies.  Some¬ 
times  the  addition  of  small  amounts  of  an  aromatic,  such  as  tincture  of 
ginger,  relieves  pain  by  causing  displacement  of  accumulated  gas.  Con¬ 
stant  care  for  the  general  hygiene  and  the  diet  is  required  often  for  years, 
in  order  to  avoid  the  great  tendency  to  relapse. 


CHAPTER  VI 

DISEASES  OF  THE  STOMACH  AND  INTESTINES  (CONTINUED) 

TYMPANITES 

Distention  of  the  intestine  and  stomach  with  gas  is  a  symptom  which 
may  attend  various  diverse  conditions,  and  in  many  instances  becomes 
the  most  important  one  demanding  special  treatment.  It  may  depend 
directly  upon  digestive  disturbance,  being  one  of  the  most  prominent 
symptoms  of  chronic  intestinal  indigestion,  and  due  to  the  fermentation 
of  food  especially  of  an  amylaceous  nature.  It  is  a  very  constant  and 
pronounced  symptom  in  acute  peritonitis  and  sometimes  in  appendicitis, 
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the  result  in  each  case  of  a  temporary  paralysis  of  the  intestinal  wall. 
Tuberculous  peritonitis  is  likewise  attended  by  it.  Typhoid  fever 
exhibits  tympanites  at  times,  especially  in  older  children,  but  seldom  to  the 
extent  seen  in  adult  life.  In  pneumonia  it  is  sometimes  excessive  and  con¬ 
stitutes  a  serious  symptom  with  a  grave  prognostic  import.  Rachitis 
constantly  is  accompanied  by  tympanitic  distention  of  the  abdomen, 
dependent  partly  upon  the  accompanying  intestinal  catarrh  and  partly 
upon  the  weakened  abdominal  and  intestinal  walls.  Finally  congenital 
dilatation  of  the  colon  is  characterized  by  a  remarkable  distension  of 
the  intestine  by  gas. 

The  treatment  consists  on  the  one  hand  of  the  cause,  and  on  the 
other  is  symptomatic,  intended  to  relieve  the  distress  often  present.  In 
the  latter  category  are  such  measures  as  turpentine  stupes  externally; 
intestinal  douching;  the  use  of  the  rectal  tube,  which  may  be  allowed  to 
remain  in  position  even  for  some  hours  if  needed;  the  administration  of 
carminatives  and  of  asafetida;  and  in  very  urgent  cases  the  hypodermic 
administration  of  eserine.  I  have  obtained  success  with  this  last  when 
other  measures  had  failed  in  very  threatening  conditions.  As  it  is,  how¬ 
ever,  a  remedy  which  can  exercise  a  powerful  depressing  influence  it  may 
well  be  combined  with  strychnine.  Pituitrin  may  also  be  tried,  but  with 
less  prospect  of  benefit.  Opium,  although  a  reliever  of  pain,  should  be 
given  cautiously  when  tympanites  is  present,  since  it  is  likely  to  increase 
the  distention  by  diminishing  intestinal  peristalsis. 


INTESTINAL  COLIC 
(Enteralgia) 

Although  but  a  symptom,  colic  is  one  so  important  and  frequent, 
especially  in  infancy,  that  it  deserves  separate  consideration.  In  the 
narrower  sense  it  consists  in  the  occurrence  of  intestinal  pain  in  paroxysms, 
depending  sometimes  on  distention,  oftener  upon  a  spasmodic  contraction 
of  the  muscular  wall  of  the  intestine.  This  paroxysmal  nature  distin¬ 
guishes  it  from  the  more  persistent  pain  which  may  accompany  any 
inflammatory  condition  of  the  intestine  or  peritoneum,  or  some  nervous 
disorder,  and  which  is  to  be  included  under  the  broader  title  of  enteralgia. 

Etiology. — Among  the  various  causes  a  common  one  is  the  swallow¬ 
ing  of  air  by  the  infant.  Any  form  of  intestinal  indigestion  may  likewise 
result  in  the  accumulation  of  gas.  This  is  observed  with  especial  fre¬ 
quency  in  the  first  3  or  4  months  of  life,  and  occurs  in  breast-fed  babies  as 
well  as  others,  even  when  analysis  of  the  breast-mi-lk  shows  nothing 
abnormal.  The  addition  of  starch  to  the  diet  is  a  fertile  source  of  pain 
in  manjr  bottle-fed  children,  although  any  of  the  elements  of  the  milk 
itself  may  produce  it.  In  older  children  colic  may  attend  acute  intestinal 
indigestion  from  the  eating  of  green  fruits  and  other  unsuitable  substances. 
Many  cases  of  colic  appear  to  have  a  nervous  origin,  brought  about 
reflexly  as,  for  example,  through  chilling  of  the  surface  of  the  body.  The 
mechanism  in  all  these  forms  of  colic  is  undoubtedly  a  spasmodic  contrac¬ 
tion  of  the  intestinal  wall,  since  the  presence  of  gas  alone  does  not  result 
in  colicky  pain.  The  ingestion  of  certain  poisonous  substances,  such  as 
lead  or  arsenic,  may  produce  intestinal  pain.  This  is  very  uncommon  in 
infancy,  but  an  analogous  condition  occasionally  follows  from  the  nursing 
of  breast-milk  which  has  been  secreted  under  disturbed  psychic  influences. 
Purgative  drugs  are  also  a  frequent  source  of  pain  in  the  intestine.  Peri- 


INTESTINAL  COLIC 


95 


tonitis,  enteritis  of  any  form,  appendicitis,  intussusception,  and  any 
condition  which  produces  tympanites  may  be  productive  of  enteralgia. 

Symptoms. — In  enteralgia  in  general  the  chief  symptom  is  abdom¬ 
inal  pain  which  arises  in  the  intestine.  In  true  colic  this  is  paroxysmal. 
The  infant  may  exhibit  other  symptoms  of  indigestion;  but  very  fre¬ 
quently,  especially  in  breast-fed  babies,  it  is  healthy  and  thriving  except 
for  the  colic.  The  attack  begins  more  or  less  suddenly,  perhaps  after  a 
short  period  of  discomfort.  The  cry  is  very  loud  and  unceasing;  the 
face  is  congested  and  often  somewhat  cyanotic,  or  with  pallor  about  the 
mouth;  the  abdomen  is  distended  and  tense;  the  legs  are  now  drawn  up 
upon  the  abdomen,  now  momentarily  extended;  the  feet  are  often  cold; 
the  hands  are  clenched  and  the  arms  flexed  and  drawn  to  the  body.  The 
paroxysm  continues  a  variable  time,  sometimes  several  hours  with  com¬ 
plete  or  partial  intermissions  lasting  for  a  few  moments  only.  Finally 
with  the  expulsion  of  gas  or  feces  the  symptoms  disappear  completely 
and  the  infant  falls  asleep.  If  the  colic  has  been  prolonged  and  intense 
quite  a  degree  of  prostration  may  follow.  In  many  instances  the  symp¬ 
toms  are  not  nearly  so  severe  and  the  baby  is  merely  fretful  and  wakeful 
until  relieved.  In  others  with  highly  sensitive  nervous  systems  convul¬ 
sions  may  develop,  these  occurring  usually  only  in  spasmophilic  infants. 

The  frequency  of  the  occurrence  of  colic  varies  greatly.  In  many 
it  is  only  occasional,  but  in  others  in  the  first  few  months  of  life  it  seems 
oftener  present  than  absent,  and  is  especially  liable  to  occur  in  the  night¬ 
time;  with  the  result  that  the  parents,  as  well  as  the  infant,  obtain 
almost  no  sleep.  It  is  a  noteworthy  fact  that  whereas  every  one  in 
attendance  seems  exhausted  on  the  next  day,  the  infant  often  appears 
none  the  worse  for  its  experience. 

Diagnosis. — This  is  easy  in  most  cases  if  the  attack  is  seen  by  the 
physician.  Oftener,  however,  it  is  difficult  if  dependence  must  be  placed 
entirely  on  a  description  given  by  the  mother  or  nurse.  Colic  is  espe¬ 
cially  to  be  distinguished  from  hunger.  The  differential  diagnosis  here  is 
of  great  importance,  since  confusion  of  the  two  conditions  is  common. 
The  cry  of  the  colic  is  generally  sharper,  more  violent,  and  more  paroxys¬ 
mal;  that  of  hunger  more  persistent  and  often  more  fretful.  Fre¬ 
quently  the  infant  with  colic  refuses  food;  in  other  cases  it  will  take  it 
well  if  the  pain  is  not  too  severe,  and  may  be  temporarily  relieved  by  it. 
Soon,  however,  the  cry  returns  in  full  force,  thus  excluding  completely  the 
diagnosis  of  hunger.  Continued  failure  of  the  infant  to  gain  weight 
renders  the  diagnosis  of  hunger  probable.  Earache  causes  very  persistent 
screaming,  and  there  is  tenderness  about  the  ear.  The  pain  of  peritonitis 
and  appendicitis  is  to  be  distinguished  from  colic  by  the  more  persistent 
character  and  by  other  attendant  symptoms,  especially  the  tenderness  on 
pressure.  In  colic  gentle  pressure  is  often  a  source  of  relief.  The  pain  of 
intestinal  colic  is  often  difficult  to  differentiate  from  that  of  gastralgia, 
which,  indeed,  it  may  attend,  or  with  which  it  may  alternate.  Older 
children  refer  the  pain  of  gastralgia  to  the  epigastrium.  In  infancy  relief 
of  pain  by  expulsion  of  gas  from  the  rectum  indicates  that  the  disturbance 
was  in  the  large  intestine,  which  is  the  most  common  situation. 

Treatment. — The  occurrence  of  the  disease  must  be  prevented, 
as  far  as  possible.  The  infant  should  be  held  erect  after  feeding  to  permit 
of  the  eructation  of  any  air  which  may  have  been  swallowed.  The  diet 
should  receive  careful  study,  and  a  change  in  it  made  if  it  is  found  neces¬ 
sary.  Whether  this  is  advisable  or  not  depends  upon  the  frequency  and 
severity  of  the  paroxysms  and  upon  the  general  health  of  the  infant  in 
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other  respects.  If  an  infant  is  thriving  upon  its  mother’s  milk,  except  for 
frequent  attacks  of  pain,  and  the  milk  i§  found  on  analysis  to  be  practi¬ 
cally  of  normal  composition,  it  is  usually  better  to  temporize,  and  to  give 
what  relief  is  possible  when  pain  is  present,  merely  altering,  perhaps,  the 
intervals  and  length  of  nursings;  especially  since  the  tendency  is  for  colic 
to  lessen  greatly  after  the  first  4  months  of  life.  In  such  infants  must  be 
considered  the  possibility  of  the  pain  being  largely  neuralgic  rather  than 
due  to  indigestion;  and,  in  any  event,  weaning  threatens  more  serious 
dangers  than  the  colic  presents.  Should,  however,  the  infant  be  mani¬ 
festly  losing  health,  weaning  is  to  be  recommended;  and  in  bottle-fed 
babies  with  severe  colic  some  change  in  the  diet  is  certainly  advisable. 
The  prevention  of  attacks  is  also  to  be  attained  by  avoiding  chilling  of 
the  surface  and  by  seeing  that  the  bowels  are  opened  regularly,  and  espe¬ 
cially  that  a  movement  is  obtained  shortly  before  the  time  of  day  when  the 
pain  comes  on  or  is  worst.  An  enema  may  be  used  for  this  purpose. 
Giving  a  carminative  such  as  sodamint  or  some  modification  of  it  before 
the  meals  is  also  often  a  useful  preventive  measure. 

During  the  paroxysm  a  hot  application  should  be  placed  on  the 
abdomen,  such  as  a  hot  water-bag,  weak  mustard-plaster,  turpentine- 
stupe,  or  spice-plaster.  This  tends  to  relax  the  spasmodic  contraction 
of  the  intestinal  muscles.  Rubbing  the  abdomen  with  the  warm  hand 
is  often  of  service.  One  of  the  best  remedies  is  the  giving  of  an  enema, 
since  this  starts  the  peristalsis  and  causes  an  expulsion  of  feces  and  of 
gas.  The  injection  may  consist  of  soap  and  water,  using  6  or  8  ounces 
(177  or  237)  or  more  according  to  the  age  of  the  child  (Vol.  I,  p.  261).  In¬ 
ternally  carminatives  are  useful,  not  only  because  they  are  effectual  in 
producing  eructation  of  the  gas,  should  the  condition  be  one  of  gastric 
distention  and  spasm  rather  than  intestinal  colic,  but  because  in  the 
latter  condition  they  act  reflexly  from  the  stomach,  increasing  the  intes¬ 
tinal  peristalsis  and  causing  the  gas  to  be  expelled  from  the  bowel.  Bicar¬ 
bonate  of  soda  may  be  given  with  spearmint-water,  peppermint-water, 
or  fennel-water.  In  more  severe  cases  in  young  infants  the  addition  of 
the  bromides  (1  to  2  gr.)  (0.07  to  0.13),  or  of  chloral  (J4  gr.)  (0.016)  is  very 
effective  in  relaxing  the  muscular  spasm.  Emulsum  asafoetidse  (10  m.) 
(0.62)  or  spir.  aether,  comp.  (4  to  5  m.)  (0.25  to  0.31)  is  often  very  service¬ 
able.  In  the  worst  cases  opiates  should  be  used;  yet  bearing  in  mind  that 
if  the  colic  is  due  to  flatulent  distension  rather  than  to  a  purely  nervous 
condition,  relief  follows  but  peristalsis  is  inhibited,  constipation  occurs, 
and  flatulence  may  be  finally  increased. 

UMBILICAL  COLIC 

This  is  a  disorder  first  given  this  title  apparently  by  Wertheimber, 
according  to  Knopfelmacher  and  Bien.1  It  has  also  been  discussed  by 
Friedjung,2  Moro,3  Finkelstein,4  Stern,5  Timmer,6  Hutchison7  and  others. 
We  have  encountered  it  not  infrequently.  It  appears  to  be  entirely  of 
nervous  origin,  and  in  some  cases  may  be  regarded  as  a  hysterical  manifes¬ 
tation.  Finkelstein  considered  it  an  enterospasm  in  a  neuropathic 

1  Wien.  med.  Wochenschr.,  1915,  LXV,  226. 

2  Zeitschr.  f.  Heilkund.,  Chir.  Abt.,  1904,  XXV,  209. 

3  Munch,  med.  Wochenschr.,  1913,  LX,  2827. 

4  Zeitschr.  f.  artzl.  Fortbild.,  1921,  XVIII,  486. 

0  Jour.  Med.  Soc.  State  of  N.  J.,  1920,  XVII,  279 

6  Nederlandsch.  Tijdsch.  v.  Geneesk.,  1923,  LXVII,  2378 

7  Brit.  Med.  Jour.,  1921,  I,  1. 
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individual.  It  is  observed  oftenest  in  children  from  5  to  12  vears  of  aee 
and  chiefly  in  females.  *  *  ’ 

The  symptoms  consist  in  sudden  attacks  of  abdominal  pain  in  the 
region  of  the  umbilicus.  These  come  on  without  discoverable  cause  at 
any  time  of  the  day,  or  sometimes  following  moderate  excitement;  or  in 
other  cases  are  connected  with  a  meal,  and  yet  beginning  so  promptly, 
and  while  at  the  table,  that  indigestion  can  hardly  be  considered,  and  it 
seems  rather  the  nervous  anticipation  by  the  patient  of  the  occurrence  of 
pain  which  is  at  fault.  The  pain  may  be  moderate  and  not  sufficiently 
intense  to  cause  crying;  but  in  typical  cases  it  is  severe  and  accompanied 
by  drawing  up  of  the  thighs,  pressure  of  the  arms  against  the  abdomen, 
crying  and  sometimes  pallor.  Vomiting  is  uncommon.  Tenesmus  may 
accompany  the  pain,  but  is  evidently  reflexly  produced.  The  attacks 
may  last  only  a  few  moments,  or  may,  with  intermissions,  continue  several 
hours.  They  may  occur  every  day  or  with  irregular  periods  of  freedom. 
The  whole  condition  may  last  for  months  or  years. 

The  diagnosis  is  of  the  utmost  importance,  especially  that  from  a 
chronic  appendicitis.  This  disease,  however,  has  usually  been  preceded 
at  some  time  by  an  acute  attack,  and  the  history  of  the  patient  may  show 
whether  this  has  occurred,  unless  it  has  been  so  mild  that  it  has  been 
unrecognized.  Pain  in  the  umbilical  and  right  hypochondriac  region  is 
suggestive  of  umbilical  colic,  yet  not  necessarily  so  since  the  pain  of 
appendicitis  may  be  situated  here.  Acute  appendicitis  exhibits  fever, 
leucocytosis,  vomiting  and  general  symptoms  which  do  not  appear  in 
umbilical  colic.  This  disease  may  further  be  simulated  by  duodenal 
ulcer,  inflammation  of  the  stomach  or  intestines,  tuberculous  disease  of 
the  mesenteric  or  retroperitoneal  glands,  abdominal  purpura  and  the  like. 
Careful  study  will  usually  exclude  these. 

The  treatment  is  suggestive.  The  most  effective  is  change  of 
surroundings,  especially  familial,  since  the  discussion  of  symptoms  which 
is  constantly  taking  place  in  the  presence  of  the  child  seems  to  perpetuate 
the  symptoms.  Of  drugs,  probably  the  best  is  atropine  in  sufficiently 
large  dose. 

THE  FECES  IN  DIGESTIVE  DISEASES 
(See  also  Vol.  I,  pp.  36-40) 

When  there  is  gastro-intestinal  disturbance  it  is  important  to  examine 
all  the  stools  evacuated  in  24  hours.  Otherwise,  if  only  one  or  two  are 
seen,  wrong  conclusions  may  be  drawn.  In  older  children  the  character 
of  the  abnormal  stools  varies  with  the  food  taken;  meat-fibre,  vegetable 
material,  milk,  and  the  like  showing  themselves  in  different  degrees. 
Mucus,  too,  may  be  in  large  amount,  especially  in  some  forms  of  chronic 
intestinal  indigestion  and  in  colitis.  The  following  description  applies 
especially  to  the  stools  of  infants: 

The  normal  stool  of  the  breast-fed  infant  is  mustard-yellow  in  color, 
smooth,  with  no  evidences  of  undigested  food,  and  slightly  acid.  (See  Vol. 
I,  p.  38,  Fig.  12.)  In  healthy  artificially  fed  children  the  normal  shade  of 
color  is  often  somewhat  lighter,  depending  upon  the  amount  of  fat  in  the 
food;  a  high  percentage  of  this  producing  a  paler  stool.  At  the  most 
there  may  be  small,  scattered  white  masses  of  undigested  fat.  In  older 
infants  the  yellow  is  somewhat  deeper  and  the  stools  more  salve-like  in 
consistency. 

VIucous  Stools. — In  cases  where  food  has  been  withdrawn  for  a 
day  or  two,  the  stools  consist  of  the  thin  mucoid  secretion  of  the  intestine 
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stained  a  brownish  tint  (starvation-stools) .  After  a  purgative,  especially 
castor  oil,  a  large  amount  of  mucus  is  passed  in  infancy,  wrongly  sup¬ 
posed  by  the  mother  to  have  been  present  before  the  oil  was  adminis¬ 
tered.  Mucus  occurs  readily,  too,  in  many  disturbances  of  the  digestive 
tract  in  early  life,  and  may,  at  first,  if  continuing  but  a  short  time,  indi¬ 
cate  either  an  inflammatory  or  a  functional  disturbance  of  the  large 
intestine.  If  it  is  persistent,  it  points  rather  to  inflammation.  Undi¬ 
gested  starch  has  a  certain  similarity  in  appearance  to  mucus,  but  can 
be  distinguished  from  it  by  the  iodine  reaction.  Stools  composed  almost 
entirely  of  blood-stained  mucus  occur  in  dysenteric  conditions  and  in 
intussusception. 

Protein-stools. — These  are  seen  in  infants  especially  where  the 
protein  of  the  food  is  of  high  percentage  and  undigested.  The  odor  of 
putrefaction  is  discoverable  at  times,  combined  with  an  alkaline  reaction. 
The  color  is  brownish-yellow  or  sometimes  dirty-green,  and  mucus  is 
always  present.  Sometimes  tough,  yellowish  protein-curds  are  found 
when  unboiled  milk  has  been  given  (Fig.  252)'. 

Fatty  Stools. — Fat  may  show  itself  either  as  soap;  or  in  the  form  of  a 
smooth,  yellow  stool;  or  as  soft  white  curds  composed  of  neutral  fat. 

The  soap-stool  depends  upon  a  large  excess  of  fatty  acids,  combined 
with  calcium  or  magnesium  to  form  a  soap.  They  are  white  or  grey, 
shiny,  fairly  firm,  homogeneous,  crumbly  or  salve-like,  of  acid  reaction, 
and  have  a  rancid  or  sour  odor  (Fig.  253).  They  are  commonly  com¬ 
bined  with  more  or  less  protein,  and,  if  this  is  in  large  amount,  the  odor 
is  cheesy  or  offensive  from  the  decomposition  of  this,  and  the  reaction 
may  be  alkaline. 

The  fatty  stool  is  of  a  bright-yellow  color,  soft,  and  of  greasy  appear¬ 
ance,  and  will  produce  a  grease-spot  if  placed  upon  paper.  It  contains 
a  large  amount  of  neutral  fat  and  fatty  acids.  The  stools  are  thin,  and 
may  be  frequent  enough  to  constitute  a  fatty  diarrhea. 

The  curdy  stool  exhibits  numerous  large  or  small  curds,  and  is  of  an 
acid  reaction.  The  curds  are  generally  soft,  white,  and  composed  of  fat. 
They  are  to  be  distinguished  from  the  yellow  curds  consisting  of  proteid 
material  and  already  referred  to.  The  stool  as  a  whole,  apart  from  the 
white  lumps,  is  of  a  green  or  yellowish  color  and  often  diarrheal,  and 
mucus  is  always  present  (Fig.  254).  The  occurrence  of  curdy  stools,  as 
also  of  soap-stools,  is  a  matter  of  little  clinical  consequence  unless  symp¬ 
toms  of  indigestion  are  present  (Talbot).1 

Carbohydrate  Stools. — Very  often  the  stool  of  this  nature  is  of  a 
normal  consistence,  homogeneous,  smooth,  and  of  a  brown  or  yellowish- 
brown  tint  and  acid  reaction  (Fig.  255).  If  starch  has  been  adminis¬ 
tered  in  excess  it  may  be  found  with  the  iodine  test.  In  other  cases 
there  may  be  a  decomposition  of  the  carbohydrates  in  the  intestine,  pro¬ 
ducing,  thin,  frothy,  acid  stools,  light  yellow  or  often  green  in  color.  The 
odor  is  then  sometimes  that  of  acetic  acid. 

Green  Stools. — These  are  of  very  common  occurrence.  The  stool 
may  be  of  a  faint  pea-green  color  when  passed,  or  may  become  so  shortly 
afterward.  This  probably  depends  upon  unaltered  biliverdin,  and 
evacuations  of  this  nature  are  not  to  be  considered  pathological.  In 
other  cases  the  color  is  of  a  deep  spinach-green,  seen  chiefly  in  the  mucus 
passed  in  the  stool  (Fig.  256).  In  some  cases  this  probably  depends 
upon  the  action  of  a  specific  microorganism.  These  green  stools  very 
frequently  have  present  the  white  curdy  masses  consisting  of  fat  already 

1  Bost.  Med.  and  Surg.  Jour.,  1918,  CLXXIX,  35. 


’ig.  252.— A  Hard  Protein-curd,  Broken  into  Two  Portions 


Fig.  253. — The  Soap-stool. 
Shows  the  white,  salve-like  character. 
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Fig.  254. — The  Curdy  Stool. 

Shows  the  white,  fatty  masses,  with  mucus  of  a  pale-browuish  tint, 
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Fig.  255. — The  Carbohydrate-stool. 

Smooth,  soft,  homogeneous,  brown  mass.  Infant  fed  on  malt-soup. 


Fig.  256. — The  Spinach  -green  Stool. 

A\itli  a  few  lumps  of  fat-curds  and  large  amount  of  mucus,  a  portion  of  it  blood-stained 
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described.  Green,  watery  stools  are  often  seen  in  acute  intestinal  indi¬ 
gestion,  both  in  breast-fed  and  artificially  fed  infants.  They  may 
depend  either  upon  an  excess  of  fat  or  of  sugar. 

Brownish  Stools.— As  stated,  these  are  quite  characteristic  of  many 
cases  where  food  containing  a  high  percentage  of  protein  or  of  carbohy¬ 
drate  (Fig.  255)  is  given.  Children  fed  on  whey  develop  brownish  stools, 
and  the  starvation-stools  referred  to  (p.  98)  have  a  similar  tint. 

Blood  in  the  Stools. — This  is  not  necessarily  a  serious  matter. 
Any  moderate  congestion  of  the  mucous  membrane  of  the  large  intestine 
may  develop  streaks  of  blood  upon  the  mucus  passed  (Fig.  256).  Blood- 
streaks  may  depend,  too,  upon  hemorrhoids  or  fissure  of  the  anus,  or  upon 
the  passage  of  a  large  constipated  movement.  Proctitis  of  any  sort  may 
cause  it,  especially  the  gonorrheal  type.  Combined  with  a  consider¬ 
able  amount  of  mucus,  blood  is  also  seen  in  intussusception  and  in  ileo¬ 
colitis.  If  in  large  amount  and  coming  from  higher  in  the  alimentary 
canal,  the  stools  are  colored  a  reddish-black,  the  result  of  ulceration, 
purpura  or  hemorrhage  from  other  causes.  The  condition  is  to  be  dis¬ 
tinguished  from  the  black  stools  dependent  upon  the  administration  of 
bismuth  or  iron. 

Intestinal  Sand. — Occasionally  minute  sand-like  bodies  are  found 
in  the  stools,  and  may  be  in  considerable  quantity.  They  may  be  visible 
when  the  passages  are  of  a  diarrheal  nature,  or  discoverable  only  after 
washing  and  straining  them  from  the  fecal  matter.  The  nature  of  the 
sand  would  seem  to  vary.  In  some  instances  it  has  appeared  to  con¬ 
sist  of  the  woody  cells  from  the  banana;  in  others  it  is  of  a  crystalline 
nature,  probably  produced  in  the  process  of  digestion.  It  is  uncertain 
whether  any  symptoms  are  attendant  upon  the  presence  of  intestinal 
sand. 

Micro-chemical  Examination  of  the  Stools. — This  procedure  is 
an  aid  inldeterming  the  nature  of  the  stools.  Starch  is  detected  by  the 
application  to  the  feces  on  a  glass-slip  of  a  little  diluted  Lugoks  solution, 
which  colors  the  granules  blue.  The  test  for  the  comparative  amount  of 
fat  and  its  nature  is  the  most  important.  The  following  description  of  a 
rough  clinical  method  is  based  chiefly  upon  the  contributions  of  Talbot:1 
A  minute  portion  of  the  stool  is  placed  upon  a  glass-slip,  stained  with  a 
saturated  95  per  cent,  alcoholic  solution  of  Sudan  III  and  covered  with  a 
cover-glass.  Another  portion  is  similarly  stained  with  a  saturated  solu¬ 
tion  of  carbolfuchsin,  diluted  one-half  if  necessary.  The  following  table 
shows  the  results  obtained. 


Table  99. — Fat 

in  the  Stools 

Stain 

Neutral  fat 

Fatty  acids 

Soaps 

Sudan  III . 

Drops  staining  red. 

Drops  staining  red,  or 
crystals  which  may  or 
may  not  stain. 

Do  not  stain. 

Carbolfuchsin. . .  . 

Do  not  stain.  Remain 
oily,  colorless  drops. 

Stain  brilliant  red. 

Stain  dull-red. 

After  this  examination  is  over,  a  drop  of  glacial  acetic  acid  is  allowed 
to  run  under  the  cover-glass  of  the  Sudan  III  slide,  and  gentle  heat  is 
applied  until  bubbling  begins.  This  turns  the  neutral  fat  and  soap  into 
1  Arch,  of  Pediat.,  1911,  XXVIII,  120.  Amer.  Jour.  Dis.  Child.,  1911,  I,  173. 
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fatty  acids  in  the  form  of  large  red  drops  while  hot,  crystals  when  cold; 
and  an  idea  can  be  obtained  of  the  total  amount  of  fat  present.  Whether 
or  not  this  is  normal  may  be  estimated  as  follows : 

Entire  digestion  of  fat,  enlargement  about  400  diameters,  Sudan  III, 
followed  by  acid  and  heat  gives  only  1  to  3  fat-drops  in  the  field;  normal 
digestion  of  fat,  under  the  same  conditions,  gives  5  to  8  drops;  slight 
excess  of  fat,  gives  8  to  10  drops;  moderate  excess  of  fat,  gives  over  12  drops; 
Large  excess  of  fat,  practically  the  whole  slide  is  filled  with  fat-drops. 

Talbot,1  however,  is  of  the  opinion  that  the  micro-chemical  examina¬ 
tions  of  the  stools  is  usually  of  little  importance  unless  attended  by 
manifest  symptoms. 

The  bacteriology  of  the  stools  is  discussed  elsewhere  (Vol.  I,  pp.  36,  39; 
Vol.  II,  pp.  106,  117).  Zahorsky2  places  considerable  reliance  on  the 
cytology  of  the  stool  in  diarrhea,  a  large  number  of  cells  indicating  an 
infectious  process  especially  when  polymorphonuclears  predominate. 

STEATORRHEA 

This  term  is  sometimes  used  to  include  all  conditions,  such  as  pan¬ 
creatic  disease  or  obstruction  to  the  entrance  of  bile  into  the  intestinal 
tract,  in  which  there  is  excess  of  fat  in  the  stools.  A  case  of  congenital 
steatorrhea  has  been  reported  by  Garrod  and  Hurtley3  and  an  additional 
instance  by  Miller  and  Perkins.4  In  both  these  patients,  one  aged  3  years 
and  the  other  8  years,  the  condition  had  been  present  from  birth.  The 
children  were  well-developed  and  well-nourished.  There  was  no  other 
sign  of  pancreatic  or  hepatic  disease.  The  stools  consisted  of  liquid  fat 
which  coagulated  on  cooling. 

DIARRHEAL  DISORDERS 

Like  vomiting  diarrhea  is  only  a  symptom,  but  one  of  such  importance 
that  a  review  of  its  various  causes  and  characteristics  is  necessary.  It 
is  one  of  the  most  frequent  and  often  most  serious  of  the  disorders  of  child¬ 
hood  and  especially  of  infancy.  The  part  which  it  plays  in  the  general 
mortality  of  early  life  has  already  been  referred  to  to  some  extent  (Vol.  I, 
pp.  241r  243).  Hermann5  estimated  that  more  than  33  per  cent,  of  the 
deaths  in  the  1st  year  of  life  occurring  in  Berlin  were  the  result  of  digestive 
diseases,  chiefly  diarrheal.  According  to  the  statistics  given  by  Still,6 
from  2000  to  4000  infants  under  1  year  of  age  died  annually  in  London 
from  diarrheal  diseases,  or  18.88  per  cent,  of  90,823  total  deaths  in  the  1st 
year  of  life  during  a  period  of  5  years  observation.  The  deaths  from 
diarrheal  disease  as  compared  with  other  affections  of  children  is  well  shown 
in  the  diagram  given  under  the  Causes  of  Death  (Vol.  I,  p.  243,  Fig.  32). 

Etiology. — Age  is  consequently  a  predisposing  factor  of  importance, 
the  great  majority  of  cases  occurring  in  the  first  2  years  of  life,  and  the 
tendency  to  the  disease  diminishing  greatly  after  this  period.  Season,  too, 
is  a  very  important  matter,  the  summer  being  the  time  of  year  in  which 
the  greater  number  of  cases  appear.  The  incidence  and  the  mortality, 
indeed,  seem  often  directly  proportionate  to  the  heat  of  the  weather 

1  Bost.  Med  and  Surg.  Jour.,  1918,  CLXXIX,  35. 

2  Jour.  Amer.  Med.  Assoc.,  1926,  LXXXVI,  112. 

3  Quart,  Jour.  Med.,  1913,  VI,  242. 

4  Quart.  Jour.  Med.,  1920,  XIV,  1. 

i nr»e ^ ^  Sozialwissenschaft,  VII,  4,  238  Ref.,  Ebert,  Jahrb.  f.  Kinderheilk., 
1905,  LX1,  500. 

6  Common  Disorders  and  Diseases  of  Childhood,  1909,  210. 
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(Fig.  257).  (See  also  Vol.  I,  p.  240,  Fig.  31.)  Poverty,  crowding,  unclean¬ 
liness,  and  previously  debilitated  health,  such  as  prevail  so  extensively 
among  the  poor  children  of  cities,  are  hygienic  factors  of  great  importance. 
The  influence  of  the  diet  in  the  1st  year  of  life  is  of  especial  significance.  As 
already  stated  (see  Mortality,  Vol.  I,  p.  239),  the  likelihood  of  death  is  far 
greater  among  the  artificially  fed  infants,  and  this  is  particularly  true 
when  the  food  is  improperly  prepared  or  contains  bacteria.  Other  dis¬ 
eases  frequently  have  diarrhea  as  one  of  the  chief  or  secondary  symptoms. 
This  is  true  of  the  acute  infectious  diseases,  especially  typhoid  fever  and 
measles,  but  sometimes  also  of  scarlet 
fever,  diphtheria,  poliomyelitis,  pneu¬ 
monia,  septicemia,  and  others.  In 
addition  to  the  factors  mentioned, 
other  causes  of  various  sorts  may  be 
operative,  and  a  classification  might 
be  made  accordingly;  but  inasmuch  as 
often  several  causes  are  combined  in 
one  case,  the  relationships  are  close, 
and  no  very  sharp  division  can  be 
drawn.  From  a  pathological  stand¬ 
point,  also,  the  varieties  of  diarrhea  are 
intimately  related,  there  being  in  all  a 
functional  disturbance,  and  in  the 
severer  forms  an  organic  change  as 
well;  or  the  latter  developing  in  the 
later  stages  of  a  diarrhea  which  was 
at  first  only  functional  in  nature. 

Further,  in  all  periods  of  infancy  and 
childhood  diarrhea  is  accompanied 
by  an  increase  of  the  number  of  bac¬ 
teria  in  the  stools;  and  it  is  conse¬ 
quently  difficult  to  determine  whether 
the  condition  is  then  the  result  of 
a  directly  infectious  influence  of  the 
germs  upon  the  mucous  membrane, 
or  of  their  action  in  causing  decom¬ 
position  in  the  food,  with  consequent 
production  of  toxic  substances;  or 
whether  the  increase  of  germs  is  sec¬ 
ondary  to  a  simple  disturbance  of 
function  of  which  the  diarrhea  is  a 
symptom.  In  fact  from  every  standpoint  it  is  often  quite  impossible  to 
distinguish  with  certainty  the  different  forms  of  diarrheal  affections,  or 
to  understand  their  mode  of  production.  Quite  commonly,  too,  diarrhea 
is  associated  with  gastric  disturbance  of  a  similar  origin  and  nature,  the 
causative  influence  being  something  ingested  which  disorders  the  stomach 
first  and  then  passes  into  the  bowel;  or  both  regions  being  affected  at  the 
same  time  and  each  to  a  degree  which  varies  wdth  the  individual  case. 

The  following  classification  may  be  employed  as  a  matter  of  con¬ 
venience  : 

1.  Diarrhea  Due  to  Locally  Acting  Mechanical  or  Chemical  Causes. 

These  two  factors  are  so  closely  allied  in  their  action  that  they  may  be 
considered  together.  Purely  mechanical  causes  are  those  which  induce 
increased  secretion  and  peristalsis  through  their  mechanical  irritation. 
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Fig.  257. — Diagram  Showing  the 
Relation  of  Heat  to  the  Onset  of 
Diarrhea  among  86  (1913)  and  136 
(1914)  Dispensary  Infants  in  St.  Louis. 

The  figures  above  the  vertical  col¬ 
umns  give  the  percentage  of  the  total 
cases  which  developed  with  the  tempera¬ 
ture  of  the  upper  line.  ( Bleyer ,  Jour. 
Amer.  Med.  Assoc.,  1915,  LXV,  2161.) 
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The  presence  of  a  large  mass  of  undigested  food  in  the  intestine  may  act 
in  this  way.  This  is  particularly  true  if  the  diet  has  consisted  of  such 
substances  as  unripe  fruits;  green  corn;  tough  vegetable  matter,  such  as 
asparagus-stalks  and  celery;  food  containing  a  large  amount  of  not  easily 
digested  matter,  such  as  cabbage,  turnips,  grape-seeds  and  grape-skins, 
fig-seeds  and  the  like.  Certain  of  these  act  also  as  chemical  causes  of 
diarrhea.  This  is  probably  true,  for  instance,  of  unripe  fruit,  cabbage, 
plums  and  similar  substances.  In  infants  some  of  the  food-elements 
may  be  directly  injurious  to  the  digestive  functions.  As  the  result  of 
chemical  causes  is  to  be  classed,  also,  the  diarrhea  depending  upon  the 
action  of  medicines,  as  when  too  large  a  dose  of  some  purgative  sets  up 
an  irritation  which  lasts  beyond  the  ordinary  influence  of  the  drug. 

2.  Diarrhea  of  Toxic  Origin  (Acute  Gastroenteric  Intoxication).— 
This  depends  upon  the  direct  influence  upon  the  intestine  of  the  toxic 
substances  produced  by  the  agency  of  bacteria.  These  toxins,  it  is  true, 
are  also  absorbed  and  occasion  constitutional  symptoms  and  even  organic 
changes  in  the  organs;  yet  their  action,  so  far  as  diarrhea  is  concerned,  is 
a  local  one  and  is,  strictly  speaking,  of  a  chemical  nature,  producing 
functional  disturbances  together  with  a  degree  of  catarrhal  inflammation. 

In  theory  the  difference  between  this  and  the  preceding  class  of  cases 
is  that  bacterial  action  predominates  in  the  second  group.  In  the  first 
class  the  food  taken  may  be  irritating  and  act  directly  upon  the  intestine; 
in  the  other  the  bacteria  produce  chemical  changes  in  the  food  which  are 
irritating  to  the  mucous  membrane.  The  distinction,  therefore,  is  not 
a  sharply  defined  one. 

3.  Diarrhea  of  Nervous  Origin. — This  is  a  common  form  at  all  ages 
of  life.  To  be  placed  here  are,  for  example,  the  cases  due  to  such  causes 
as  chilling  of  the  body,  the  action  of  very  hot  weather  upon  the  organism, 
emotional  excitement,  fatigue,  and  the  reflex  action  often  immediately 
following  the  taking  of  food  into  the  stomach. 

4.  Diarrhea  of  Acute  Intestinal  Indigestion. — This  is  a  form  of  very 
great  frequency.  Itx  belongs  partly  to  one  or  the  other  of  the  classes  just 
described,  and  like  them  is  dependent  chiefly  upon  a  functional  disturb¬ 
ance  of  the  intestine. 

5.  Diarrhea  of  Metabolic  Origin. — Omitting  from  this  category  cases 
the  result  of  the  local  toxic  action  of  substances  upon  the  intestine,  diar¬ 
rheas  of  this  class  are  in  reality  eliminative,  produced  by  the  efforts  of  the 
system  to  get  rid  of  some  poison  in  the  circulation.  Most  of  the  diarrheas 
seen  in  the  acute  infectious  diseases  are  of  this  sort.  Uremia  produces 
diarrhea  in  the  same  way. 

6.  Diarrhea  of  Inflammatory  Nature. — Here  the  condition  is  the  direct 
result  of  organic  intestinal  changes ‘and  the  irritation  and  disturbance  of 
function  which  these  occasion.  In  this  class  are  diarrheas  dependent 
upon  ileocolitis.  This  disease  frequently  belongs  primarily  to  the  group 
of  toxic  diarrheas,  the  disturbance  being  largely  functional;  but  later 
decided  inflammatory  changes  develop.  The  cases  with  actual  organic 
lesions  in  the  intestinal  tract  are  often  classed  as  infectious ,  in  contradis¬ 
tinction  to  fermentative  diarrhea  in  which  the  bacteria  apparently  respon¬ 
sible  for  the  trouble  act,  not  on  the  intestinal  wall,  but  on  the  intestinal 
contents.  The  results  of  the  ulcerative  lesions  of  tuberculous  enteritis 
are  to  be  placed  also  in  the  category  of  inflammatory  diarrhea. 

Symptoms  and  Treatment. — Acute  intestinal  indigestion,  acute 
gastroenteric  intoxication  and  ileocolitis  are  diseases  of  such  importance 
in  early  life  that  they  must  receive  separate  consideration.  Other 
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forms  of  diarrhea  exhibit  symptoms  and  require  treatment  of  a  nature  in 
accordance  with  the  cause.  That  from  local  mechanical  or  chemical 
causes  is  attended  by  gastric  disturbance,  abdominal  pain,  and  often 
fever.  Unloading  of  the  bowel  by  a  freely  acting  purgative  is  required, 
as  is  the  temporary  withdrawal  of  food.  When  there  has  been  decided 
irritation  or  much  pain,  opiates  may  be  needed  later.  Diarrhea  of  nerv¬ 
ous  origin  has  few  symptoms  except  the  looseness  of  the  bowels.  It 
demands  the  removal  of  the  cause  in  order  to  prevent  recurrence  of  the 
attacks,  and  for  the  attack  itself  opium  may  be  given  promptly.  On 
the  other  hand,  in  diarrheas  of  an  eliminative  nature  no  opium  should  be 
administered  early  unless  the  condition  is  so  severe  that  exhaustion  is 
feared.  Nature's  efforts  at  elimination  must  not  be  interfered  with. 
Cases  of  diarrhea  of  any  sort  should  be  treated  by  rest  in  bed  if  at  all 
severe,  as  exercise  tends  to  prolong  the  attack.  Inasmuch  as  there  is 
a  large  loss  of  the  salts  of  the  body  in  severe  diarrhea,  hypodermoclysis 
or  intraperitoneal  injection  with  normal  salt-solution  is  often  of  great 
value  in  supplying  the  needed  sodium  chloride  and  favoring  the  retention 
of  liquid  in  the  tissues. 

ACUTE  INTESTINAL  INDIGESTION 

Under  acute  intestinal  indigestion  may  be  included  those  milder 
cases  of  digestive  disorder  dependent  upon  functional  disturbance  pro¬ 
duced  in  various  ways,  in  which  the  local  symptoms  generally  predomi¬ 
nate,  usually  with  little  if  any  evidence  of  any  toxic  involvement  of 
the  organism.  The  distinction  between  this  and  the  gastroenteric 
intoxication  to  be  next  described  is  one  chiefly  of  degree,  and  there  are 
intermediate  forms  which  unite  the  two  so  closely  that  a  division  may  be 
made  only  for  the  sake  of  convenience  of  study.  Acute  intestinal  indi¬ 
gestion  is  also  quite  commonly  associated,  especially  in  infancy,  with  the 
acute  gastric  indigestion  already  considered.  It  corresponds  in  many 
respects  to  the  Dyspepsia  of  Finkelstein’s  classification  (p.  57). 

Etiology. — Among  the  principal  causes  in  infancy  are  overloading 
of  the  gastrointestinal  canal  with  too  large  an  amount  of  food;  the  use 
of  a  diet  unsuited  to  the  patient,  such  as  an  excess  of  protein,  fat,  or  sugar, 
nervous  or  other  conditions  affecting  the  milk  of  the  mother;  and  influ¬ 
ences  involving  the  digestive  power  of  the  infant,  such  as  undue  excite¬ 
ment,  acute  diseases,  rachitis  and  the  like.  The  effect  of  hot 
summer- weather  is  especially  noteworthy  and  particularly  so  in  artificially 
fed  infants,  not  only  through  the  alteration  of  the  intestinal  contents  pio- 
duced  by  bacterial  growth,  but  through  the  direct  prostrating  effect  of 
the  high  air- temperature  upon  the  child’s  digestive  powers.  In  oldei 
children  are  seen  such  causes  as  the  ingestion  of  unripe  fruits  or  indiges¬ 
tible  vegetables;  fatigue;  acute  illnesses;  chilling  of  the  skin;  very  hot 
weather;  and  similar  causes  temporarily  inhibiting  the  digestive  functions. 
Sometimes  one  article  of  food  always  produces  diarrhea  in  a  certain  child, 
although  harmless  to  others.  This  may  be  true,  for  instance,  of  fish, 
shellfish,  certain  vegetables  or  fruits,  and  even  milk.  Bacteria  would 
appear  to  play  a  very  minor  role,  so  far  as  any  direct  effect  upon  the  intes¬ 
tinal  mucousv  membrane  is  concerned;  although  doubtless  their  action  m 
altering  the  character  of  the  food  taken  is  of  importance. 

Pathological  Anatomy. — There  are  no  lesions  other  than  con¬ 
gestion  of  the  mucous  membrane;  but  the  action  of  the  etiological  agent, 
whether  directly  or  through  reflex  disturbance,  produces  an  mciease  o 
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the  intestinal  secretion  with  outpouring  of  liquid  from  the  vessels  and  an 
augmented  peristalsis,  all  resulting  in  diarrhea. 

Symptoms. — The  disease  is  usually  associated  with  gastric  symp¬ 
toms,  especially  in  infancy,  the  noxious  agent,  if  of  the  nature  of  an  indi¬ 
gestible  article,  exercising  its  action  upon  the  stomach  before  it  reaches 
the  intestine.  Consequently  in  this  event  the  attack  is  usually  ushered 
in  by  vomiting  of  short  duration;  and  this  is  attended  or  soon  followed  by 
fever,  even  up  to  104°  or  105°F.  (40°  or  40.6°C.)  but  disappearing  gener¬ 
ally  within  24  hours ;  sometimes 
persisting  a  longer  time  (Fig.  258). 
There  are  intestinal  pain  (see  Colic,  p. 
94);  often  distention  of  the  abdomen 
by  gas;  restlessness;  slight  prostration, 
and  soon  diarrhea.  In  older  children 
the  symptoms  of  the  so-called  “bilious 
dyspepsia’ ’  are  present,  consisting  of 
loss  of  appetite;  nausea;  vomiting; 
diarrhea;  headache ;  occasionally  slight 
jaundice,  and  moderate  temporary 
fever,  if  any.  The  amount  of  urine 
is  much  diminished  if  the  diarrhea  is 
severe. 

The  stools  in  infancy  contain 
undigested  milk  in  larger  or  smaller 
curdy  masses  in  a  watery  fluid,  some¬ 
times  with  more  or  less  mucus,  but 
without  blood.  The  color  varies  from 
yellow  to  white  or  green,  the  latter 
depending  upon  unchanged  biliary 
coloring  matter  (biliverdin).  The 
stools  are  especially  liable  to  be  passed 
after  taking  food,  and  are  usually  less 
frequent  at  night.  The  number  is 
always  increased,  from  a  few  larger 
up  to  15  or  20  quite  small  stools  in  24 
hours;  the  odor  may  be  sour  or  fetid; 
the  consistence  is  liquid,  or  some- 
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Leonard  F.,  aged  10  months.  Suf¬ 
fered  from  vomiting  for  some  weeks. 

Admitted  to  Children’s  Ward  of  the  c  ,i  ,•  •  11 

Hospital  of  the  University  of  Pennsylvania  tlmes  frothy;  the  reaction  IS  generally 
on  Jan.  2,  suffering  from  rickets;  Jan.  6,  acid.  Only  bacteria  native  to  the 
had  been  doing  well,  but  ceased  to  gain,  intestinal  canal  are  present,  although 

change  of  diet  on  this  date  caused  these  may  be  increased  in  number. 

vomiting,  liquid  greenish  movements  T  iS  vu  4.u  x.  i  _ 

and  fever;  Jan.  11,  fever  ceased;  con-  In.  older  children  the  stools  often 

dition  of  stools  had  improved.  contain  at  first  undigested  food ;  and 

sometimes  the  particular  article  of 
diet  which  has  caused  the  attack  is  easily  recognized.  Later  they 
are  chiefly  watery,  of  a  yellow  or  brownish  color,  and  with  an  offensive 
odor. 

Course  and  Prognosis. — Under  proper  treatment  the  course  is 
generally  short  and  the  attack  is  over  in  a  few  days.  It  is  usually  only 
when  the  disease  has  affected  infants  during  hot  weather  that  there  is 
danger  of  the  condition  passing  into  one  of  gastroenteric  intoxication  or 
ileocolitis.  There  is  frequently,  however,  a  tendency  for  repeated  attacks 
to  occur.  Sometimes,  too,  susceptible  infants  die  from  convulsions,  but 
as  a  rule  the  prognosis  is  good. 
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Diagnosis. — This  rests  especially  upon  the  diarrhea,  the  shortness 
of  the  course,  and  the  absence  of  toxic  symptoms.  Early  in  the  course 
the  disease  cannot  with  certainty  be  distinguished  from  acute  gastro¬ 
enteric  intoxication,  which  is,  indeed,  so  frequent  a  sequel  unless  great 
care  is  taken. 

Treatment. — The  primary  indications  are  to  stop  the  supply  of  food 
and  to  empty  the  bowels.  The  first  is  accomplished  in  infancy  by  admin¬ 
istering  thin  barley-water  or  even  simply  water  for  24  hours  or  more, 
and  then  employing  albumen-water  or  broths,  or  a  stronger  barley- 
decoction  for  3  or  4  days  more.  It  is  of  the  greatest  importance  that  the 
return  to  milk  be  made  very  gradually,  using  at  first  diluted  skimmed 
milk  or  a  weak  modification  of  whole  milk,  and  then  carefullv  increasing 
the  strength  of  this. 

Although  the  bowel  may  be  emptied  by  an  enema,  and  should  be  so 
treated  if  the  case  is  seen  early  and  there  is  much  abdominal  distention, 
this  is  not  sufficient,  and  purgation  is  required  in  order  to  empty  the  small 
intestine  as  well  as  the  colon.  Castor  oil  or  calomel  are  the  best  drugs 
if  the  stomach  is  tolerant.  The  dose  of  calomel  is  practically  the  same 
for  any  period  of  life;  namely  %  grain  (0.008)  every  %  to  1  hour  until 
10  doses  are  taken,  followed  by  some  saline.  For  this  purpose,  or  used 
with  the  calomel,  milk  of  magnesia,  or  citrate  of  magnesia  for  older 
children,  is  very  efficacious.  If  diarrhea  persists  astringents  must  be 
employed,  especially  bismuth,  perhaps  with  small  doses  of  opium  if 
required;  but  this  treatment  must  not  be  used  as  long  as  fever,  abdominal 
distention,  and  nervous  symptoms  of  any  nature  are  present,  since  these 
are  often  an  indication  that  the  bowel  is  not  yet  emptied  of  the  harmful 
contents  and  that  the  disturbance  of  the  digestion  is  still  maintained,  or 
that  more  serious  inflammation  or  intoxication  is  occurring.  Stimulants 
are  seldom  required,  and  only  if  there  is  much  prostration. 
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(Summer-Diarrhea;  Milk -poisoning,  Infective  Diarrhea;  Acute  Gastroenteritis; 

Cholera  Infantum;  Food -intoxication;  Alimentary  Toxicosis  or  Intoxication ) 

This  most  serious  and  very  common  affection  of  early  life,  especially 
of  infancy,  has  been  described  under  various  names.  As  already  pointed 
out,  there  are  no  sharp  etiological  or  pathological  lines  of  distinction  sepa¬ 
rating  it  from  the  acute  intestinal  indigestion  discussed  (p.  103);  the 
latter  being  only  a  milder  form  of  the  former,  and  the  two  disorders 
shading  into  each  other.  Clinically  the  distinction  rests  upon  the  greater 
severity  of  the  local  symptoms  and  especially  the  constitutional  involve¬ 
ment.  It  is  still  a  matter  of  dispute  to  what  extent  the  disease  is 
respectively  chemical  or  bacteriological  in  its  origin. 

Etiology. — The  predisposing  causes  are  various.  The  previous 
presence  of  acute  intestinal  indigestion  is  prominent  here,  and  the  influ¬ 
ences  which  lead  to  this.  Among  them  are  defective  hygiene,  debili¬ 
tated  health,  and  especially  the  character  of  the  food.  The  disease  is 
far  more  common  in  infants  fed  artificially  than  in  those  at  the  breast.  (See 
Mortality,  Vol.  I,  p.  239.)  The  excessively  hot  weather  of  summer-time  is 
a  very  important  factor,  its  action  being  partly  through  the  depressing- 
effect  upon  the  infant  and  the  consequent  interference  with  the  diges¬ 
tive  functions,  partly  through  the  favoring  of  the  rapid  growth  of  bacteria 
in  the  food  (Fig.  257).  The  number  of  cases  of  diarrhea  is  often,  indeed, 
in  direct  proportion  to  the  existence  of  extremely  warm  weather. 
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Increased  humidity  may  also  have  some  influence.  Age,  too,  predisposes, 
the  disorder  being  far  more  common  in  infancy.  There  is,  however,  no 
inherent  special  tendency  to  it  in  the  “ second  summer/’  other  than  the 
fact  that  more  infants  are  artificially  fed  at  that  period.  Undoubtedly, 
too,  conditions  affecting  the  general  health,  such  as  acute  diseases,  rachitis, 
and  even  a  constitutional  debility  predispose. 

The  exciting  cause  of  the  disease  would  appear  to  be  chiefly  the  influ¬ 
ence  of  toxins.  It  is  probable  that  in  some  instances  these  toxins  are  pro¬ 
duced  by  bacterial  action  upon  the  milk  before  it  is  ingested.  In  accord 
with  this  view  is  the  occurrence  of  the  disorder  after  the  employment  of 
impure  milk  which  has  been  sterilized;  the  bacteria  having  been  killed 
but  the  toxins  remaining.  In  such  cases  toxic  symptoms  may  develop 
before  diarrhea  begins.  In  other  cases  the  bacteria  normally  present  in 
the  intestinal  canal  (Vol.  I,  p.  36)  probably  take  on  increased  multiplication 
and  virulence,  and  are  the  cause  of  increased  production  of  toxins  which 
act  both  locally  and  by  absorption.  Bessau  and  Bossert1  and  Moro,2 
for  instance,  found  that  in  diarrheal  conditions  with  toxic  symptoms  the 
upper  portion  of  the  small  intestine  became  invaded  by  great  numbers  of 
colon  bacilli.  In  others  germs  foreign  to  the  normal  intestinal  flora  are 
found  in  large  numbers,  and  in  still  others  it  is  probable  that  the  con¬ 
tinued  employment  of  unsuitable  food  operates  chemically  without  the 
necessity  of  abnormal  bacterial  action  taking  place  as  the  cause.  It 
would  seem  probable  that,  even  in  these  latter  cases,  the  chemical  injury 
prepares  the  ground  for  a  later  bacterial  invasion.  Some  of  the  cases 
would  seem  to  be  due  to  parenteral  infection  arising  in  the  middle  ear, 
mastoid  or  nasal  sinuses,  the  intestinal  symptoms  being  secondary  and 
the  primary  local  ones  often  not  discovered.  This  has  been  emphasized, 
perhaps  too  greatly,  by  Renaud ;3  Floyd4  and  Marriott.5  Davison6  follows 
certain  others  in  making  bacterial  action  a  secondary  process  in  the 
causation  of  diarrhea  in  all  cases,  except  those  of  bacillary  and  amebic 
dysentery.  In  those  cases  not  directly  dependent  upon  bacterial  infec¬ 
tion  he7  suggests  the  following  sequence:  (a)  a  primary  undetermined  and 
varying  cause  such  as  fever,  overfeeding,  etc.  and  ( b ),  as  a  result  of  this, 
reduction  in  the  activity  of  the  duodenal  enzymes.  There  is  (c)  con¬ 
sequent  accumulation  of  undigested  material  in  the  duodenum  followed 
(a)  by  invasion  from  the  large  intestine  of  bacilli  of  the  colon-group  and 
(e)  resulting  fermentation  and  formation  of  irritating  end-products. 

^  hlp7iew>  however>  /s  not  in  accord  with  the  opinion  of  many  others. 

The  microorganisms  which  have  been  oftenest  considered  direct 
causative  agents  are  members  of  the  streptococcus  group,  including  the 
streptococcus  enteriditis  (Booker);8  the  colon  group  (Escherich) ;9  the 
acillus  pyocyaneus;  the  bacillus  proteus  vulgaris;  bacillus  mucosus 
capsulatus,  and  Morgan’s  bacillus.  Organisms  of  the  typhoid  and  para¬ 
typhoid  group  have  also  been  isolated  in  some  epidemics,  but  it  seems 
better  to  consider  these  cases  as  specific  in  type.  The  bacillus  dysenteric 


1384. 


Jahrb.  f.  Kinderheilk.,  1919,  LXXXIX,  298. 

Monatsschr.  f.  Kinderheilk.,  1921,  XXII,  273. 

Bull,  et  mem.  Soc.  med.  des  hop.,  1921,  XLV, 

4  Arch  of  Oto-Laryngol.,  1925,  I,  411. 

5  South  Med.  Jour.,  1926,  XIX,  157. 

6!South.  Med.  Jour.,  1924,  XVII,  552. 

^Amer  Jour.  Dis.  Child.,  1925,  XXIX,  743. 

8  Johns  Hopk.  Hosp.  Rep.,  1896,  VI. 

-i  coo  4n  Folk  and  Wassermann  Handb.  d.  pathog.  Microorg. 

1902,  433;  also  17  Congr.  f.  inner.  Med.,  1899,  425. 
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and  the  Welch  bacillus  (bacillus  aerogenes  capsulatus)  are  frequently 
the  cause  of  infectious  diarrhea  and  are  considered  later  (p.  117).  It  is 
quite  certain  that  no  one  germ  is  specific,  and  just  what  etiological  relation¬ 
ship  the  bacteria  hold  to  the  disease  is  still  unknown.  The  subject 
is  rendered  more  complicated  by  the  fact  that  even  including  ileocolitis, 
which  appears  to  be  a  definite  bacterial  infection,  there  is  no  one  complex 
of  symptoms  which  alone  is  brought  about  by  a  single  species  of  micro¬ 
organism,  and,  conversely,  one  species  is  clearly  capable  of  producing 
different  clinical  manifestations.  It  is  also  true  that  many  of  the  micro¬ 
organisms  which  have  been  claimed  to  be  the  cause  of  gastro-enteritis  may 
be  found  in  the  stools  of  normal  infants  (Ford,  Blackfan  and  Batchelor;1 
Davison  and  Rosenthal2). 

Pathological  Anatomy. — The  changes  are  chiefly  degenerative,  in 
contradistinction  to  ileocolitis  where  inflammatory  lesions  predominate. 
They  may  affect  the  whole  gastrointestinal  tract.  The  stomach  is  usually 
distended  with  gas.  Its  mucous  membrane  is  slightly  thickened,  injected, 
and  of  a  bright-red  color  in  patches,  or  it  may  be  anemic.  Parts  of 
the  rugse  project  more  than  normal  and  these  are  the  regions  oftenest 
reddened.  Minute  hemorrhages  are  sometimes  visible,  and  abundant 
•secretion  of  mucus  may  cover  the  gastric  walls.  A  similar  condition 
obtains  in  both  the  small  and  the  large  intestine,  the  ileum  being  the 
part  oftenest  most  involved,  showing  marked  congestion  in  some  por¬ 
tions  while  other  areas  may  be  unusually  pale.  The  solitary  follicles 
and  Peyer’s  patches  are  abnormally  prominent  and  generally  congested. 
It  is  noteworthy,  however,  how  slight  the  macroscopic  lesions  may  often 
be,  even  when  the  symptoms  have  been  severe. 

Microscopically  there  is  found  a  degeneration  of  the  epithelial  cells 
of  the  mucous  membrane,  varying  in  degree  with  the  intensity  of  the  toxic 
action.  This  is  the  characteristic  lesion  of  the  disease.  In  addition 
severer  cases  exhibit  more  or  less  desquamation,  producing  loss  of  the 
epithelium  in  many  places.  There  is,  further,  a  small-celled  infiltration 
of  the  mucous  membrane  including  Peyer’s  patches  and  the  solitary 
follicles.  Bacteria  penetrate  the  intestinal  wall  only  in  the  regions  where 
there  has  been  loss  of  the  epithelial  lining  (Booker).3  They  may  even 
reach  the  lymphatic  glands  and  channels,  the  peritoneum,  or  other  parts 
offthe  body,  and  even  occasionally  give  rise  to  symptoms  of  septicemia. 
Some  of  the  organs  may  at  times  show  the  result  of  the  action  of  the  toxins. 
Thus  the  liver  may  exhibit  fatty  degeneration  of  its  cells;  the  kidneys 
some  degree  of  cellular  degeneration  in  severe  cases;  the  mesenteric 
glands  are  often  enlarged;  bronchopneumonia  is  not  infrequent  and 
occasionally  cerebral  changes  may  occur.  The  intestinal  lesions  shade 
into  those  of  ileocolitis,  the  inflammatory  infiltration  and  ulceration 
being  greater  in  the  latter  disorder  and  the  colon  being  the  region  princi¬ 
pally  affected. 

Classification. — The  disease  may  affect  either  the  stomach  or  the 
intestines,  or  many  diverse  symptoms  connected  with  other  parts  of  the 
body  may  assume  especial  importance;  but  in  general,  cases  may  be 
divided  into  3  classes  not  sharply  separated:  (1)  The  ordinary  type; 
(2)  acute  milk-poisoning;  (3)  choleriform  diarrhea;  it  being  understood, 
however,  that  these  are  only  somewhat  different  clinical  manifestations 
of  a  single  disorder. 

1  Amer.  Jour.  Dis.  Child.,  1917,  XIV,  354. 

2  Amer.  Jour.  Dis.  Child.,  1921,  XXII.  284. 

3  Loc.  ait. 
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1.  The  Ordinary  Type. — This  may  develop  either  in  infants  or  in 
older  children.  The  symptoms  vary  according  as  the  stomach  or  the 
intestine  bears  the  brunt  of  the  attack.  In  infancy  the  stomach  is  gen¬ 
erally  involved  to  some  extent  at  least,  the  symptoms  manifesting  them¬ 
selves  gradually  after  some  evidences  of  indigestion;  or  quite  suddenly 
with  fever  of  101°  to  103°F.  (38.3°C.  to  39.4°C.)  or  sometimes  105°  to 
106°F.  (40.6°  to  41.1°C.),  combined  with  colic  and  vomiting.  The  nerv¬ 
ous  symptoms  are  early  in  developing.  They  may  consist  only  of 
restlessness,  irritability,  and  fever;  but  not  infrequently  there  is  great 
prostration,  sunken  eyes,  unconsciousness,  or  convulsions,  and  the  child 
appears  very  ill.  There  is  loss  of  appetite;  but  sometimes  great  thirst 
causes  liquid  nourishment  from  a  bottle  to  be  taken  readily.  The  vomit¬ 
ing  may  be  moderate  and  soon  cease  or  be  even  entirely  absent,  or  it  may 
be  severe  and  very  persistent.  The  vomited  matter  is  at  first  the  food 
taken,  and  later  even  any  water  swallowed,  or  may  consist  of  mucus  or 
bile.  Generally  vomiting  stops  soon  or  becomes  a  minor  symptom. 
Diarrhea  develops,  as  a  rule,  within  24  hours.  The  movements  are  at 
first  chiefly  fecal,  often  with  white  curdy  masses  and  are  usually  strongly 
acid  in  reaction.  Later  they  may  become  very  liquid,  of  a  greenish  or 
pale-yellow  color  and  of  an  offensive  odor  and  contain  but  small  amounts 
of  fecal  matter.  A  large  quantity  of  gas  is  often  passed  by  the  rectum. 
The  stools  vary  from  2  to  3  to  15  or  20  in  24  hours.  They  are  very  often 
preceded  by  pain  and  expelled  with  force  and  sometimes  with  moderate 
straining,  and  with  more  or  less  mucus;  but  this  condition  is  not  as 
marked  as  in  ileocolitis.  The  development  of  diarrhea  is  often  attended 
by  a  diminution  or  subsidence  of  fever  and  an  improvement  in  the  nervous 
symptoms;  but  if  the  case  continues  and  if  the  stools  are  large,  wasting  of 
the  body  rapidly  takes  place,  the  pulse  is  accelerated  and  weak,  and  the 
prostration  is  unchanged  or  grows  worse.  The  urine  is  usually  scanty 
and  often  contains  albumin,  and  in  severe  cases  casts. 

In  older  children  the  onset  is  oftenest  abrupt,  vomiting  may  occur 
but  is  less  frequent  than  in  infancy,  and  abdominal  pain  is  a  more  promi¬ 
nent  symptom.  The  nervous  symptoms  likewise  are  generally  less 
marked  and  the  temperature  is  not  so  high.  The  stools  are  very  offensive, 
liquid,  and  usually  of  a  brownish  color. 

Course  and  Prognosis  of  the  Ordinary  Type. — In  the  more  favorable 
cases,  properly  treated,  the  severity  of  the  general  symptoms  is  lessened 
and  the  temperature  falls  when  diarrhea  begins,  and  after  this  has  lasted 
a  week  or  more  the  stools  gradually  grow  less  frequent  and  of  a  better 
character  and  convalescence  is  established.  Not  infrequently,  however, 
the  fever  lessens  but  does  not  disappear,  and  runs  an  irregular  course, 
the  abnormal  stools  persist,  and  the  attack  assumes  a  subacute  form, 
with  difficulty  distinguishable  from  the  later  stages  of  ileocolitis  under¬ 
going  recovery;  while  sometimes  the  condition  passes  into  an  actual 
ileocolitis.  In  other  severe  cases  the  patient  may  never  recover  from  the 
initial  toxic  stage,  and  death  may  occur  in  2  or  3  days,  either  with  severe 
diarrhea  or  with  obstinate  vomiting  or  both.  In  other  instances  the 
fever  is  moderate  at  first,  but  rises  to  hyperpyrexia  just  before  a  fatal 
termination.  In  general  it  may  be  said  that  the  severity  of  the  attack  is 
not  necessarily  in  proportion  to  the  frequency  of  the  diarrheal  stools. 
There  is  always  danger  that  at  any  time  mild  instances  of  the  disease  may 
suddenly  assume  a  very  severe  form  and  the  patient  fail  rapidly,  with 
symptoms  of  acidosis  as  seen  in  the  graver  type  to  be  described.  In  all 
cases  in  infancy  there  is  constant  likelihood  of  relapse  in  spite  of  care,  but 
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generally  due  to  some  discoverable  error  in  diet.  The  patient,  who 
appears  out  of  danger,  all  symptoms  having  ceased,  may  then  experience 
sudden  recurrence  of  the  disease  in  a  mild  or  severe  form. 

The  prognosis  is,  on  the  whole,  favorable  in  older  children,  but  in 
infants  always  uncertain,  owing  to  the  various  dangers  which  threaten. 
It  is  worse  in  proportion  to  the  youthful  age  of  the  patient,  the  severity  of 
the  symptoms,  the  existence  of  previous  ill-health,  the  unhygienic  con¬ 
ditions  which  obtain,  and  perhaps  especially  the  character  of  the  weather. 
The  sudden  onset  of  exceedingly  hot  weather  may  rapidly  carry  off  a 
patient  who  had  been  doing  well.  Among  the  poor  the  disease  is  more 
fatal  than  among  the  well-to-do,  and  in  hospital  practice  the  course 
is  liable  to  be  prolonged  and  the  prognosis  then  becomes  unfavorable 
in  spite  of  every  care.  Breast-fed  children  not  only  develop  the  disease 
much  less  often,  but  offer  a  vastly  better  prognosis. 

2.  Acute  Milk-poisoning;  Alimentary  Intoxication. — This 
form  of  the  disease  shades  into  the  variety  just  described.  It  may  occur 
in  infants  previously  well,  but  oftener  it  is  a  later  stage  of  an  intestinal 
indigestion.  It  is  the  “ alimentary  intoxication/’  the  fourth  form,  of 
Finkelstein’s  classification  (p.  58)  which  is  very  probably  associated  with 
an  acidosis.  The  cause  is  apparently  clearly  a  fault  in  metabolism 
depending  upon  the  nature  of  the  food;  since  in  favorable  cases  symptoms 
cease  when  nourishment  is  withdrawn.  These  symptoms  have  already 
been  described  to  some  extent  (pp.  58,  104).  The  earliest  is  fever, 
either  moderate  or  high;  generally  preceded  by  a  diarrhea  of  various  kinds 
and  degrees,  with  rapid  loss  of  weight  and  frequently  with  vomiting. 
Morris,  Porter  and  Meyer1  found  the  bacteria  of  the  stools  usually  of  the 
proteolytic  type.  This,  however,  has  been  disputed.  In  well-marked 
cases  there  are,  further,  great  prostration;  restlessness;  lassitude;  delirium, 
coma  or  convulsions;  sunken  eyes;  shrivelled  skin;  pinched  features; 
collapse;  painful  muscular  contraction;  albuminuria  with  casts;  mellituria; 
dyspnea  with  deep  respiration;  a  high  degree  of  leucocytosis;  and  in  some 
instances  cough.  Some  cases  differ  in  that  there  is  no  fever  or  diarrhea. 
This  is  particularly  true  of  marantic  infants.  The  principal  character¬ 
istic  of  the  disease  is  the  great  predominance  of  the  nervous  and  other 
symptoms  of  acidosis  seen  from  the  beginning;  the  degree  of  vomiting 
and  diarrhea  by  no  means  accounting  for  the  severity  of  the  condition. 

Course  and  Prognosis  of  Acute  Milk-poisoning. — In  mild  cases,  seen 
early  and  promptly  treated,  recovery  may  follow;  but,  as  a  rule,  in  the 
severer  cases  the  prognosis  is  most  unfavorable.  No  change  for  the  better 
occurs  and  death  takes  place  in  a  very  few  days. 

3.  Choleriform  Diarrhea. — This  may  occur  in  infants  and  then  is 
designated  by  the  title  cholera  infantum.  In  older  children  it  is  called 
cholera  nostras,  constituting  the  complex  of  symptoms  described  by  the 
older  writers  under  the  title  of  “  cholera  morbus.”  Both  are.  a  severe 
form  of  acute  gastroenteric  intoxication. 

Symptoms. — Cholera  infantum  is  by  no  means  a  common  disease, 
and  the  great  majority  of  cases  to  which  the  title  is  applied  are  incorrectly 
designated.  As  a  rule  the  attack  is  preceded  by  indigestion,  or  by 
acute  gastroenteric  intoxication  of  the  ordinary  type;  after  which  the 
choleriform  symptoms  set  in  with  great  suddenness.  Vomiting  occurs 
and  is  uncontrollable,  or,  if  ceasing  for  a  time,  recurs  promptly  if  any  food 
is  ingested.  The  vomited  matter  is  at  first  the  contents  of  the  stomach 
and  then  merely  a  greenish  liquid.  Simultaneously,  or  a  trifle  later,  diar- 

1  Jour.  Infect.  Dis, ,  1919,  XXV,  349. 
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rhea  develops.  At  first  this  is  of  the  character  seen  in  ordinary  cases  of 
acute  gastroenteric  infection,  but  very  soon  becomes  watery,  of  a  greenish 
color,  and  then  almost  colorless,  with  but  little  odor.  The  stools  are  very 
frequent  and  generally  large;  or  sometimes  small  and  occurring  every  few 
minutes  and  finally  involuntarily,  the  fluids  of  the  body  being  rapidly 
lost  in  this  way.  Extreme  prostration,  loss  of  weight,  sinking  and  filmi¬ 
ness  of  the  eyes  with  ptosis  of  the  lids,  shriveling  of  the  face,  depression  of 
the  fontanelle,  and  pallor  and  wrinkling  of  the  skin  develop  with  an 
astonishing  rapidity;  all  indicating  the  development  of  dehydration. 
The  whole  aspect  of  the  face  is  completely  changed  in  a  few  hours.  The 
temperature  is  usually  elevated  and  hyperpyrexia  is  common  in  fatal 
cases.  The  pulse  is  weak  and  rapid;  the  respiration  often  irregular  or  the 
deep  and  sighing  breathing  of  hyper pnea;  the  urine  is  nearly  or  quite  sup¬ 
pressed,  and  may  be  albuminous  and  contain  sugar;  thirst  is  very  great; 
the  abdomen  is  shrunken;  the  tongue  coated,  or  red  and  dry,  and  the  lips 
of  a  bright-red  hue.  Often  the  body  becomes  cold  and  cyanotic  as  in  the 
algid  stage  of  Asiatic  cholera,  although  the  rectal  temperature  at  the  time 
may  show  an  elevation  of  106°F.  (41.1°C.)  or  over.  In  other  cases  the 
rectal  temperature  is  finally  subnormal.  Nervous  symptoms  are  marked. 
At  first  there  is  usually  irritability  and  restlessness;  later  there  may  be  a 
state  of  apathy  or  stupor,  or  coma  and  convulsions  may  develop.  Leuco- 
cytosis  is  present. 

The  symptoms  which  have  just  been  described  are  those  which  may  be 
seen  in  any  severe  diarrheal  condition,  and  it  is  of  practical  importance 
from  the  viewpoint  of  treatment  to  understand  the  method  of  their  pro¬ 
duction.  Studies  by  Howland  and  Marriott,1  Chapin  and  Pease,2 
Schloss  and  Stetson,3  Schloss,4  Marriott,5  Schwartz  and  Kohn,6  Mitchell 
and  Jonas,7  and  others  have  shown  that,  when  toxic  symptoms  are  present 
in  these  dehydrated  infants,  there  is  a  retention  of  the  non-protein  nitro¬ 
gen  constituents  of  the  blood  and  an  acidosis.  It  is  believed  that  both  of 
these  conditions  are  due  to  the  same  cause,  viz.:  functional  failure  of  the 
kidney  dependent  upon  lack  of  water;  and  as  a  result  of  this,  in  spite  of 
the  fact  that  there  may  be  few  renal  lesions,  the  patient  is  practically  in  a 
state  of  uremia.  It  is  interesting  to  note  that  in  non-nephritic  conditions 
with  retention  of  non-protein  nitrogen  in  the  blood,  other  than  intestinal 
intoxication  in  infancy;  such  as  pneumonia,  intestinal  obstruction  and 
heat-stroke;  there  is  likewise  a  low  water-reserve.  It  has  also  been  sug¬ 
gested  that  the  symptoms  may  be  caused  by  toxic  bodies  similar  to 
histamin  in  nature,  produced  in  the  intestinal  tract  and  absorbed. 
Although  work  along  this  line  has  been  done  by  Mellanby,8  Schloss,9  Kohn10 
and  Boyd11  no  positive  proof  in  support  of  this  hypothesis  has  as  yet  been 
given. 

The  cholera  nostras  of  older  children  is  likewise  not  a  common  con¬ 
dition.  After  some  indiscretion  in  diet  there  develop  very  suddenly 
severe  and  almost  constant  vomiting,  abdominal  pain,  and  repeated 

1  Amer.  Jour.  Dis.  Child.,  1916,  XI,  309. 

2  Jour.  Amer.  Med.  Assoc.,  1916,  LXVII,  1352. 

3  Amer.  Jour.  Dis.  Child.,  1917,  XIII,  218. 

4  Amer.  Jour.  Dis.  Child.,  1918,  XV,  165. 

5  Amer.  Jour.  Dis.  Child.,  1920,  XX,  461. 

6  Amer.  Jour.  Dis.  Child.,  1921,  XXI,  465. 

7  Amer.  Jour.  Med.  Sci.,  1925,  CLXIX,  236. 

8  Quart.  Jour.  Med.,  1916,  IX,  164. 

9  Proc.  Soc.  Exper.  Biol,  and  Med. ,1921,  XVIII,  101. 

i°proc.  Soc.  Exper.  Biol,  and  Med.,  1922,  XIX,  323. 

11  Arch.  Int.  Med.,  1923,  XXXI,  297. 


ACUTE  GASTROENTERIC  INTOXICATION  AND  INFECTION  111 

diarrhea.  The  stools  are  colored  or  nearly  colorless,  and  may  be 
extremely  offensive.  The  temperature  is  elevated;  the  cerebral  symptoms 
less  marked  than  in  infants,  but  the  same  wasting  and  general  appearance 
develop. 

Course  and  Prognosis  of  Choleriform  Diarrhea. — The  prognosis  in 
cholera  infantum  is  serious  and  the  majority  of  cases  die.  The  disease 
may  last  not  over  24  hours  or  perhaps  2  to  3  days.  In  some  instances  the 
diarrhea  and  vomiting  continue  until  death  occurs  in  collapse.  In 
others  there  may  be  an  abatement  or  even  a  cessation  of  the  gastro¬ 
enteric  symptoms,  but  nervous  manifestations  with  prostration  may 
persist,  and  death  may  take  place  from  convulsions  or  in  coma.  This  is 
the  condition  described  as  pseudomeningitis  or  hydrencephaloid.  In 
the  case  of  older  children  the  prognosis  is  likewise  serious  but  not  to  so 
great  a  degree. 

Complications  and  Sequels  of  Acute  Gastroenteric  Intoxica= 
tion.— In  the  ordinary  type  of  the  disease,  if  at  all  long-continued, 
complications  may  arise.  Bronchopneumonia  and  otitis  are  common; 
furunculosis  and  multiple  abscesses  may  develop.  Urticaria  and  ery¬ 
thema  are  oftener  seen  in  older  children;  forms  of  stomatitis  are  some¬ 
times  met  with,  and  renal  involvement  is  not  infrequent.  Sclerema  is  a 
complication  reported  in  cholera  infantum,  but  must  be  rare  in  this  country. 
Ileocolitis  is  a  not  uncommon  sequel.  In  cholera  infantum  and  in  acute 
milk-poisoning  the  course  is  so  rapid  that  there  is  scarcely  opportunity  for 
complications  to  occur. 

Diagnosis. — The  diagnosis  at  the  outset  is  not  readily  made  from 
acute  intestinal  indigestion,  or  from  vomiting  and  diarrhea  symptomatic 
of  the  onset  of  acute  infectious  fevers.  Acute  intestinal  indigestion  gen¬ 
erally  exhibits  a  lower  temperature,  a  shorter  course  and  much  less  serious 
involvement  of  the  nervous  system.  The  clinical  differences  are,  how¬ 
ever,  as  stated,  only  those  of  degree.  Often  ileocolitis  cannot  be  readily 
differentiated,  especially  as  it  is  so  frequently  a  sequel  to  gastroenteric 
infection.  It  generally  exhibits  a  greater  amount  of  mucus  in  the  stools, 
which  are  more  numerous  and  smaller,  may  contain  blood,  and  are  passed 
with  pain  and  frequent  straining  efforts ;  while  the  temperature  continues 
elevated  instead  of  falling  in  a  few  days.  Only  the  course  of  the  case 
can  distinguish  the  symptomatic  gastroenteric  manifestations  which  so 
frequently  usher  in  various  acute  febrile  diseases,  and  sometimes  in  the 
intestinal  form  of  grippe  the  diagnosis  may  be  difficult  throughout. 
The  differentiation  from  typhoid  fever  in  infancy  is  at  times  uncertain. 
In  most  cases  of  acute  gastrointestinal  intoxication,  however,  the  course 
is  shorter  and  the  fever  falls  in  a  few  days,  and  in  addition  the  test 
for  the  Widal  reaction  will  be  an  aid.  The  nervous  symptoms  of  the 
severer  cases  of  gastroenteric  intoxication  sometimes  suggest  meningitis  at 
the  outset.  Usually  the  prompt  development  of  diarrhea,  uncommon  in 
meningitis,  makes  the  diagnosis  plain.  Cholera  infantum  will  be  recog¬ 
nized  by  the  violent  repeated  vomiting  and  the  serous  discharges;  and  the 
choleriform  diarrhea  of  older  children  could  resemble  meningitis  only  in 
the  vomiting;  its  onset,  too,  being  usually  much  more  sudden.  In  older 
children  acute  poisoning  by  arsenic  or  similarly  acting  drugs  could  produce 
symptoms  suggesting  choleriform  diarrhea. 

Treatment  of  Acute  Gastroenteric  Infection.  Prophylaxis. — 
This  is  of  extreme  importance.  Weaning  must  be  discouraged,  especially 
in  summer-time,  unless  it  has  been  proven  beyond  doubt  that  artificial 
food  is  necessary.  The  longer  the  infant  can  be  successfully  breast-fed' 


112 


THE  DISEASES  OF  CHILDREN 


the  less  is  the  danger  of  gastrointestinal  disturbance.  The  mother’s 
nipples  and  the  infant’s  mouth  must  be  kept  clean,  and  absolute  regularity 
in  the  hours  of  feeding  followed  (see  Vol.  I,  pp.  80;  81).  In  the  case  of 
bottle-fed  infants  every  precaution  must  be  taken  to  preserve  an  aseptic 
condition  of  the  bottles  and  nipples  and  of  the  food  employed  (see  Vol.  I, 
pp.  137-139).  Great  care  must  be  taken,  too,  in  starting  an  infant  on 
artificial  food  to  employ  weak  mixtures  at  first  and  to  increase  the  strength 
gradually,  feeling  one’s  way  carefully  as  to  the  special  ingredients  of  the 
diet  which  should  be  increased  in  amount,  and  at  once  checking  this 
increase  if  signs  of  indigestion  occur.  It  must  be  remembered  in  this 
connection  that  mere  failure  to  gain  weight  is  not  a  necessary  indication 
for  adding  to  the  strength  of  the  nourishment. 

During  periods  of  unusually  torrid  weather  a  temporary  decided 
reduction  of  the  strength  and  of  the  amount  of  the  food  and  the  frequency 
of  feeding  is  an  excellent  prophylactic  measure.  The  problem  of  the 
supply  of  proper  food  to  bottle-fed  infants  among  the  poor  in  cities, 
especially  during  the  summer,  is  a  vital  one,  only  to  be  solved  in  the 
charitable  supplying  of  suitably  modified  milk  in  such  a  manner  that 
it  can  be  preserved  from  bacterial  changes  after  it  is  delivered  to  the 
patients.  The  civic  efforts  to  instruct  mothers  in  the  proper  manner  of 
feeding  their  infants,  to  which  so  much  attention  has  been  given  of  recent 
years,  and  which  has  already  borne  good  fruit,  is  also  a  matter  of  the 
greatest  importance.  Even  in  better  social  conditions,  where  the  best 
milk  can  be  obtained,  it  is  advisable  to  pasteurize  or  boil  during  the 
hottest  weather,  since,  than  milk,  there  is  no  substance  which  supplies  a 
better  culture-medium  for  the  growth  of  bacteria.  In  the  case  of  older 
children  care  must  be  taken  that  no  indigestible  food,  such  as  unripe 
fruit,  is  allowed. 

The  sustaining  of  the  digestive  power  of  the  patient  by  prompt  removal 
from  the  city  during  the  hot  weather  is  a  matter  of  much  importance. 
The  infants  of  the  poor  should  be  sent  for  the  day  into  the  parks,  to  the 
seashore,  or  on  the  river  if  these  are  accessible.  The  infant  should  be 
bathed  every  day,  and  in  very  hot  weather,  where  the  child  shows  signs  of 
exhaustion,  several  short  immersions  in  the  tub  daily  are  sometimes  of 
great  help  in  preserving  the  health.  The  clothes  must  be  carefully 
adapted  to  the  state  of  the  weather.  Chilling  of  the  surface  undoubtedly 
predisposes,  but  even  to  a  greater  extent  does  the  use  of  too  warm  cloth¬ 
ing  in  summer-time.  Constant  supervision  of  the  children  of  the  poor  by 
district  physicians  and  visiting  nurses  is  of  great  value  in  the  prevention 
or  early  recognition  of  digestive  disorders. 

Treatment  of  the  Attack.  1.  Ordinary  Type.  Diet. — Dietetic 
treatment  is  by  far  the  most  important.  This  is  similar  in  nature  to  that 
recommended  for  acute  gastric  or  intestinal  indigestion.  On  the  first 
evidence  of  digestive  disturbance  food  must  be  withdrawn  absolutely. 
This  is  Nature’s  own  remedy,  as  shown  by  the  frequent  refusal  of  nourish¬ 
ment  by  infants  and  children  at  this  time.  There  is  no  question  but  that 
many  an  infant  would  be  spared  a  severe  attack  if  no  food  whatever 
were  urged  or  even  permitted  until  appetite  returned.  Water  must  be 
offered  freely,  since  what  may  appear  to  be  appetite  for  food  is  often 
only  thirst.  Infants  at  the  breast  are  best  given  only  water,  thin  barley- 
water,  or  strained  broth  for  24  hours,  or  even  longer  if  severe  symptoms 
persist.  After  this  period  nursing  may  be  cautiously  resumed,  curtailing 
the  duration  of  each  nursing  and  perhaps  alternating  with  thin  barley- 
water.  In  the  case  of  bottle-fed  infants  the  same  method  of  treatment 
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should  be  followed,  except  that  the  return  to  a  milk-food  must  be  delayed 
longer;  broth,  albumen-water,  or  barley-water  or  other  cereal  decoction 
taking  its  place.  Only  small  amounts  of  nourishment  should  be  given  at 
a  time,  and  less  frequently  than  in  health.  Where  one  kind  of  nourish¬ 
ment  is  refused,  and  feeding  seems  advisable,  some  other  may  be  tried 
until  the  child’s  fancy  is  satisfied.  It  is  only  in  the  case  of  infants  already 
marantic  that  somewhat  prolonged  starvation  can  do  harm.  Not  until 
after  several  days,  when  symptoms  have  nearly  or  quite  disappeared, 
can  a  return  to  milk  be  made,  diluted  and  boiled  skimmed-milk,  butter¬ 
milk,  or  casein-milk  being  often  a  useful  milk-preparation  for  first  use. 
Both  fat  and  sugar  are  liable  to  disagree,  although  in  many  instances  whey 
seems  remarkably  useful  in  spite  of  its  sugar-content  and  its  radical  diff¬ 
erence  from  the  other  foods  mentioned.  For  infants  past  the  nursing 
period,  and  for  older  children,  the  early  avoidance  of  milk  is  advisable 
also,  giving  broths  and  gruels  instead  for  a  number  of  days.  If  the  con¬ 
dition  persists  the  various  dietetic  methods  recommended  for  chronic 
gastric  and  intestinal  indigestion  may  be  employed.  (See  pp.  91  and  138.) 
After  recovery  at  any  age  the  great  tendency  to  relapse  and  recurrence, 
especially  in  summer,  make  it  imperative  to  use  much  caution  in  return¬ 
ing  to  the  ordinary  food.  Indeed,  in  summer-weather  the  diet  may  need 
curtailing  until  the  hot  season  is  past. 

Treatment  based  upon  the  nature  of  the  bacteria  present  has  been 
discussed  elsewhere1  and  may  be  epitomized  as  follows:  Two  groups 
of  bacteria  occupy  the  intestinal  tract;  the  acid-forming  and  the  pro¬ 
tein-splitting,  and  either  may  be  the  active  cause.  If  the  first  is 
operative,  the  stools  are  highly  acid,  as  indicated  by  the  reaction  to 
litmus-paper  pushed  within  the  anus.  The  passages  are  frequent,  often 
green,  and  scald  the  buttocks.  In  such  cases,  after  the  preliminary 
starving  on  weak  tea  or  saccharin-water,  a.  high-protein  food  should  be 
given,  such  as  protein-milk,  buttermilk,  skimmed  acidophilus  milk,  or 
boiled,  skimmed  milk.  Both  fat  and  carbohydrate  should  be  avoided  or 
kept  low.  If  the  protein-splitting  (putrefactive)  group  of  bacteria  is  the 
cause,  the  stools  are  brown,  alkaline  and  offensive.  In  such  cases  the  food 
should  be  high  in  carbohydrate,  and  the  protein  should  be  kept  low;  using, 
for  instance,  weak  milk-mixtures  with  the  addition  of  starch  or  lactose. 
This  is  from  the  theoretical  side  an  entirely  reasonable  view,  and  one 
which  may  be  a  guide  to  treatment  in  many  cases.  At  the  same  time, 
experience  shows  that  in  acute  gastro-intestinal  intoxication  of  but  a  few 
days  duration,  the  best  results  will  often  follow  the  complete  withdrawal 
of  all  milk-preparations  and  the  giving  of  cereal-substances  in  some  form, 
even  although  the  stools  are  acid,  as  they  are  in  the  large  majority  of 
instances. 

Hygiene. — In  addition  to  care  in  the  diet,  the  hygiene  of  the  patient 
must  be  considered.  The  measures  suggested  for  prophylaxis  apply  here 
as  well.  The  child  should  be  kept  at  rest  in  bed  or  in  its  coach,  but  it  is 
a  mistaken  idea  that  patients  with  the  acute  symptoms  of  the  disease 
must  be  necessarily  confined  to  the  house,  although  under  some  circum¬ 
stances  it  may  be  better  that  they  shall  be  during  the  excessive  heat  of 
mid-day.  Abundant  fresh  air  is  needed  with  light  clothing  if  the  weather 
is  hot,  but,  on  the  other  hand,  chilling  of  the  surface  of  the  body  by  cool 
draughts  is  to  be  avoided.  During  hot  weather,  or  if  there  is  much  fever, 
the  use  of  baths  is  of  value.  For  this  purpose  the  warm  tub-bath  of 
I00°F.  (37.8°C.)  or  less,  given  several  times  daily,  is  often  better  borne 
1  Mitchell;  New  York  Med.  Jour.,  1921,  CXIV,  155. 
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and  more  efficacious  than  sponging  with  cooler  water.  Very  important 
often  is  a  change  of  climate  to  a  cooler  and  more  bracing  region. 

Medicinal  and  Local  Treatment. — This  is  entirely  symptomatic.  If 
the  case  is  seen  early  or  if  feeding  has  been  persisted  in  by  the  mother,  a 
purgative  should  be  administered.  Castor  oil  is  excellent,  but  only  if 
vomiting  has  ceased.  Calomel  with  soda  is  a  serviceable  remedy,  giving 
Mo  grain  (0.0065)  of  the  former,  with  1  grain  (0.065)  of  the  latter,  hourly 
or  half-hourly,  to  a  child  of  6  months  until  from  5  to  10  doses  have  been 
taken.  Milk  of  magnesia  also  is  a  valuable  preparation,  alone  or  following 
the  calomel.  For  older  children  the  solution  of  citrate  of  magnesia,  2  to  4 
ounces  (59  to  1 18)  is  useful.  In  addition  to  the  purgative,  irrigation  of  the 
colon  with  a  normal  salt-solution  is  advisable  in  nearly  every  case  in 
order  to  empty  this  part  of  the  intestine  promptly.  Later  it  may  be 
done  once  or  twice  a  day  while  active  symptoms  last.  It  should  not  be 
continued  too  long,  since  the  procedure  itself  is  sometimes  a  source  of 
moderate  intestinal  irritation.  Cool  irrigation,  too,  is  often  a  useful 
means  of  reducing  fever,  if  this  is  unduly  high.  The  employment  of  the 
tub-bath  for  the  reduction  of  fever  has  already  been  alluded  to.  When 
vomiting  is  persistent  and  there  is  reason  to  believe  that  the  stomach  still 
contains  undigested  food,  lavage  with  a  1  per  cent,  solution  of  bicarbonate 
of  soda  is  of  great  service.  In  place  of  this  the  exhibition  hourly  of  ^ 
dram  (2)  each  of  liquor  calcis  and  aqua  cinnamomi  is  an  excellent  pro¬ 
cedure,  somewhat  larger  doses  being  given  to  older  children.  In  some 
cases  of  vomiting  bismuth  with  bicarbonate  of  soda  is  of  value.  Should 
diarrhea  persist  to  a  moderate  degree,  not  too  great  haste  can  be  per¬ 
mitted  in  efforts  to  check  it.  This  is  especially  true  if  fever  or  nervous 
symptoms  continue;  since  these  may  be  a  sign  that  there  are  irritating 
substances  still  present.  LTnder  such  circumstances  the  administration  of 
castor  oil,  magnesia,  Rochelle  salts,  or  other  purgative  once  or  twice 
daily  for  a  few  days  is  often  of  value. 

After  the  general  symptoms  have  disappeared  a  continuance  of  diar¬ 
rhea  may  call  for  direct  treatment.  Bismuth  is  now  useful,  5  or  10  grains, 
(0.32  or  0.65)  being  given  every  2  hours  to  a  child  of  a  year  or  less,  pref¬ 
erably  either  the  subcarbonate  or  subgallate  being  employed.  The 
salicylate  of  bismuth  is  often  prescribed  on  the  ground  that  its  antiseptic 
power  is  greater.  There  seems,  however,  little  reason  to  believe  that 
the  small  amount  of  antiseptic  contained  could  have  any  real  influence  on 
the  relatively  very  large  mass  of  the  intestinal  contents.  Kaolin  may  be 
given  in  doses  of  15  grains  (0.972)  or  more  every  2  or  3  hours.  It  acts 
mechanically  by  carrying  with  it  large  numbers  of  bacteria  as  it  passes 
through  the  intestinal  tract,  and  probably  by  its  adsorptive  properties 
also  takes  up  toxic  bodies.  Astringent  remedies  such  as  tannalbin, 
tannigen  and  similar  preparations,  or  the  older  ones  containing  tannic 
acid,  are  to  be  reserved  for  cases  which  pass  into  a  subacute  stage,  the 
result  of  the  development  of  ileocolitis  as  a  sequel.  Opium  is  an  invalu¬ 
able  remedy  in  some  instances  but  a  dangerous  one  in  others.  To  avoid 
it  entirely  is  as  much  an  error  as  to  use  it  improperly.  It  must  not 
be  exhibited  in  the  early  stages  when  vomiting  and  nervous  symptoms 
are  present,  or  where  there  is  reason  to  believe  that  the  locking  up  of  the 
bowels  would  be  harmful.  Later,  however,  it  often  happens  that  there 
is  a  too  great  outpouring  of  liquid  into  the  intestinal  canal  and  too  ener¬ 
getic  a  peristalsis,  as  a  result  of  which  food  and  liquid  are  hurried  on  and 
out  of  the  intestine,  with  consequent  prostration  and  emaciation.  In 
such  instances  opium  is  more  serviceable  than  any  other  remedy.  The 
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dose  to  be  employed  varies  with  the  case  the  effects  produced.  (See  Table 
of  Doses,  Vol.  1,  p.  257.)  It  is  also  useful  to  allay  the  severe  colic  which  is 
sometimes  a  symptom.  On  the  other  hand,  given  inopportunely,  it  may 
increase  gaseous  distention  by  checking  peristalsis  too  greatly.  Colic  and 
distention  may,  indeed,  often  be  relieved  by  the  application  of  spice- 
poultices  or  of  stupes,  or  by  the  employment  of  a  rectal  tube  or  a  small 
enema. 

As  the  disease  in  the  severer  cases  is  a  rapidly  debilitating  one,  meas¬ 
ures  must  be  taken  to  sustain  the  strength  of  the  patient.  Hot  mustard- 
baths  or  packs  will  be  of  service  if  collapse  is  threatening.  Alcoholic 
stimulation  may  be  needed  throughout  in  the  severer  cases.  The  amount 
to  be  given  and  the  frequency  of  dosage  varies  with  the  age  and  the 
demands  of  the  case,  from  Vi  to  J/2  dram  (1  to  2)  of  whiskey  or  brandy 
being  administered  every  2  or  3  hours,  for  a  short  period  only,  to  a  child 
of  from  1  to  2  years  of  age.  Digitalis,  caffeine  or  camphor  may  be 
required  at  times,  the  last  two  often  preferably  given  hypodermically. 
When  dehydration  exists  fluid  is  urgently  needed.  Unfortunately  when 
this  is  given  by  mouth  or  introduced  by  proctocylsis  it  will  not  always  be 
retained,  vomiting  or  diarrhea  causing  its  expulsion  before  it  can  be 
absorbed;  or  if  it  is  retained  the  absorption  being  too  slow  for  the  immedi¬ 
ate  needs  of  the  child.  Fluid  in  the  form  of  warm  normal  saline  solution 
may  be  given  by  hypodermoclysis  or  intravenously,  but  the  procedure  of 
choice  is  often  intraperitoneal  injection  (Vol.  I,  p.  260).  In  the  severe  cases, 
where  concentration  of  the  blood  exists,  intravenous  injection  of  15  per 
cent,  glucose  should  be  used  in  addition  to  the  intraperitoneal  injections. 
This  should  be  given  slowly,  about  1  to  2  c.c.  (0.034  to  0.068  fl.  oz.)  of  the 
fluid  being  introduced  per  minute,  and  about  4  c.c.  employed  for  each 
kilogram  (0.061  fl.  oz.  per  pound)  of  body-weight  (Schloss).1  A  weaker 
glucose  solution  (5  per  cent.)  may  be  employed  in  larger  amounts  and 
given  either  intravenously  or  hypodermically. 

2.  Acute  Milk  Poisoning. — The  first  indication  for  treatment  is  the 
absolute  withdrawal  of  all  food.  Nothing  but  water  should  be  adminis¬ 
tered,  given  either  by  the  stomach,  if  it  can  be  retained,  or  in  the  form  of 
normal  salt  or  a  1  per  cent,  bicarbonate  of  soda  solution  by  enteroclysis. 
As  the  intoxication  may  be  dependent  upon  an  acidosis,  full  doses  of 
alkalies  are  needed  when  the  symptoms  or  laboratory  examination  indicate 
its  presence;  given  either  by  the  mouth,  rectum,  hypodermically,  or  intra¬ 
venously.  (See  Acidosis,  Vol.  I,  p.  758.)  Inasmuch  as  actual  symptoms  of 
acidosis  in  this  disease  are  liable  to  terminate  fatally,  it  is  well  to  anticipate 
this  by  giving  from  the  beginning  sufficient  soda  to  keep  the  urine  alkaline. 
When  dehydration  is  present  fluid  should  be  administered  in  the  manner 
described  above.  Return  to  food  must  be  made  very  cautiously.  Other 
treatment  is  symptomatic  and  similar  to  that  recommended  for  cases  of 
the  ordinary  type. 

3.  Choleriform  Diarrhea. — The  treatment  of  this  form  of  acute 
gastroenteric  intoxication,  either  in  infants  or  in  older  children,  is  neces¬ 
sarily  modified  by  the  peculiar  character  of  the  symptoms,  the  extremely 
rapid  course  of  the  case,  the  frequent  persistence  of  uncontrollable 
vomiting,  the  great  loss  of  liquid  from  the  system,  and  the  profound  pros¬ 
tration.  Lavage  of  the  stomach  and  intestine  should  be  used  at  once, 
cathartics  being  too  slow  in  their  action  and  being  liable  to  be  rejected 
by  the  stomach.  Morphine  hypodermically,  in  doses  of  Moo  Srain 
(0.0006)  to  a  child  of  1  year,  repeated  in  2  hours  if  needed,  is  the  sheet- 

1  Arch,  of  Pediat.,  1918,  XXXV,  567. 
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anchor,  except  in  those  cases  where  vomiting  and  diarrhea  have  abated 
but  stupor  and  other  cerebral  symptoms  persist.  In  these  alkaline 
treatment  is  indicated.  Alcoholic  stimulants  should  be  administered 
freely  and  frequently  by  the  mouth  if  vomiting  permits  of  this.  Cam¬ 
phor  in  oil  (1:10)  and  suitable  preparations  of  digitalis,  strophanthus, 
and  caffeine  given  hypodermically,  are  of  service  to  combat  the  cardiac 
weakness.  The  excessively  high  temperature  may  be  modified  by  cool 
baths;  or  when  the  surface  of  the  body  is  in  the  algid  state  but  the  internal 
temperature  high,  by  colonic  lavage  with  cold  water.  In  some  cases 
cold  compresses  frequently  changed  may  be  applied  to  the  head  and  body 
while  a  hot-water  bag  is  kept  at  the  feet;  and  in  the  algid  stage  hot  baths 
(105°F.)  (40.6°C.)  with  or  without  mustard,  or  a  strong  hot  mustard-pack 
is  of  value.  Food  must  be  even  more  strictly  avoided,  if  possible,  than  in 
the  ordinary  type  of  gastrointestinal  intoxication.  It  is  especially  in  the 
choleriform  type  of  the  disease  that  dehydration  is  so  marked  a  symptom, 
requiring  the  administration  of  fluid  in  the  manner  described  for  cases  of 
the  ordinary  type.  After  the  more  acute  symptoms  have  subsided  the 
treatment  is  that  indicated  for  the  milder  form  of  the  disorder. 

ACUTE  ILEOCOLITIS 

(Enterocolitis;  Follicular  Enteritis;  Dysentery;  Inflammatory  Diarrhea;  Infectious 

Diarrhea) 

Considerable  confusion  has  arisen  in  the  description  and  classification 
of  forms  of  this  affection.  The  title  has  been  used  contradictorily  to 
describe,  on  the  one  hand,  a  class  of  cases  which  may  exhibit  identical 
clinical  symptoms,  yet  with  entire  variance  in  their  etiology  and  patho¬ 
logical  anatomy;  and,  on  the  other  hand,  those  which  may  be  similar 
etiologically  or  present  similar  lesions  and  yet  be  quite  different  in  clinical 
characteristics.  Some  of  the  specific  germs,  for  instance,  may  be  found  to 
be  the  apparent  cause  in  cases  in  which  the  symptoms  do  not  differ  from 
those  present  when  no  such  germs  are  discoverable.  There  is  also  no 
sharp  boundary-line  between  this  disease  and  acute  gastroenteric-intoxica- 
tion,  the  lesions  seen  in  this  latter  being  those  occurring  in  the  first  stage  of 
the  former;  while  clinically  the  subacute  cases  of  intoxication  are  not 
to  be  distinguished  from  the  milder  instances  of  ileocolitis.  The  term 
ileocolitis  properly  designates  a  group  of  cases  in  all  of  which  the  element 
of  inflammation  is  predominatingly  present. 

Etiology. — Numerous  predisposina  factors  are  of  importance.  Chil¬ 
dren  under  2  years  of  age  are  especially  liable  to  suffer  from  the  malady, 
but  it  is  by  no  means  confined  to  this  period.  Acute  gastroenteric  infec¬ 
tion  frequently  has  ileocolitis  following  it,  and  the  disease  may  readily 
develop  in  atrophic  children  the  subject  of  chronic  intestinal  indigestion. 
It  is,  too,  in  older  children  a  sequel  at  times  to  some  of  the  acute  febrile 
diseases,  such  as  measles,  typhoid  fever,  pneumonia  and  diphtheria.  It 
may,  however,  readily,  and  perhaps  oftenest,  occur  as  an  acute  primary 
disorder  not  preceded  by  any  digestive  or  other  disturbance. 

Summer-time  witnesses  the  majority  of  cases,  dependent  not  only 
upon  the  direct  influence  of  hot  weather  on  the  system,  but  upon  the 
ready  contamination  of  the  food  by  microorganisms  at  this  season.  Lack 
of  satisfactory  hygiene  of  any  sort  predisposes  to  the  disease.  Conse¬ 
quently,  as  in  the  case  of  other  digestive  maladies  in  infancy,  it  occurs 
oftenest  in  crowded  districts  in  cities,  and  even  in  well-regulated  institu¬ 
tions  where  many  infants  are  maintained.  Epidemic  influence  is  very 
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positive.  This  is  especially  true  of  tropical  countries,  but  there  may  be 
local  outbreaks  in  temperate  regions.  It  is  oftenest,  however,  seen 
sporadically.  Whether  it  is  contagious  from  one  child  to  another,  or 
whether  several  children  ill  together  may  have  been  infected  from  some 
outside  source  is  not  yet  definitely  known,  but  the  latter  seems  more 
probable. 

Ileocolitis  is,  however,  a  distinctly  infectious  disease  and  the  exciting 
cause  is  a  germ  of  some  sort.  In  tropical  dysentery  this  may  be  the 
amoeba  coli,  so  named  by  Losch,1  and  studied  especially  by  Kartulis.2 
This  microorganism  is  only  occasionally  met  with  in  temperate  climates; 
and  this  is  especially  true  of  children.  In  over  3000  children  seen  by 
DeBuys,3  only  4  had  amebic  dysentery.  Several  different  species  of 
bacteria  appear  to  be  able  to  produce  the  disorder,  among  them  being  the 
colon-bacillus,  a  variety  of  streptococcus,  the  bacillus  aerogenes  capsulatus, 
bacillus  mucosus  capsulatus,  and  bacillus  pyocyaneus;  but  the  germ 
which  seems  to  be  perhaps  oftenest  the  cause  is  the  dysentery-bacillus. 
This  was  first  described  by  Shiga4  in  1898;  and  shortly  afterward,  in 
1900,  Flexner5  reported  the  discovery  of  another  strain,  differing  from 
the  Shiga  type  in  that  it  produced  in  culture  an  acid  reaction.  The 
presence  of  this  variety  in  ileocolitis,  as  well  as  in  other  diarrheal  condi¬ 
tions  in  children,  was  observed  by  Duval  and  Bassett6  in  1902  and  many 
others.  Different  strains  of  the  bacillus  have  been  described.  The 
original  Shiga,  or  alkaline,  type,  is  uncommon  in  infants  in  this  country, 
and  much  the  more  numerous  cases  are  associated  with,  the  acid  type  of 
the  germ,  the  Flexner  variety,  occurring  alone  or  sometimes  accompanied 
by  other  strains,  as,  for  instance,  that  of  Hiss  and  Russell7  or  other  types. 
In  the  Collective  Investigation  of  the  Rockefeller  Institute8  in  1904,  412 
infants  with  diarrheal  disease  were  studied,  and  the  dysentery-bacillus 
found  in  279;  i.e.  63.2  per  cent.  Of  these  only  29  cases  showed  the 
presence  of  the  bacillus  of  the  Shiga  type.  Davison9  stated  that  over  80 
per  cent,  of  acute  cases  of  ileocolitis  examined  were  due  to  the  dysentery- 
bacillus,  usually  of  the  Flexner  type.  Elsewhere10  he  gives  an  exhaustive 
review  of  the  subject  of  bacillary  dysentery.  That  the  dysentery-bacilli 
are  in  reality  the  cause  of  many  cases  of  diarrheal  disease  in  children 
would  seem  to  be  indicated  by  the  fact  that  an  agglutinative  reaction 
develops  with  the  blood  taken  from  the  patient. 

It  is  important  to  remember,  however,  that  not  only  is  it  not  proven 
that  the  dysentery-bacillus  is  the  sole  cause  of  ileocolitis  in  children,  but 
it  is  certain  that  these  germs  may  be  present  in  other  diarrheal  conditions, 
and  even  very  exceptionally  in  the  stools  of  normal  infants.  In  some 
cases  of  ileocolitis  an  agglutinative  reaction  has  been  found  with  the  strep¬ 
tococcus  (Jehle)11  and  that  microorganism  found  in  predominating  num¬ 
bers  in  the  stool.  The  bacillus  aerogenes  capsulatus  has  been  observed 
frequently,  and  has  been  presumed  to  stand  in  a  causative  relationship  to 
diarrhea.  There  seems  to  be  a  variation  in  the  microorganisms  respon- 

1  Virchow’s  Archiv.,  1875,  LXV,  196. 

2  Centralbl.  f.  Bakt.,  1891,  IX,  365. 

3  Jour.  Amer.  Med.  Assoc.,  1914,  LXIII,  1806. 

4  Centralbl.  f.  Bakt.,  1898,  XXIII,  599. 

5  Johns  Hopkins  Hosp.  Bull.,  1900,  XI,  231. 

6  American  Med.,  1902,  IV,  417. 

7  Medical  News,  1903,  LXXXII,  289. 

8  Bact.  and  Clin.  Studies  of  the  Diarrheal  Diseases  of  Infancy,  1904,  124. 

9  Johns  Hopk.  Hosp.  Bull.,  1920,  XXXI,  225. 

10  Medicine,  1922,  389. 

11  Jahrb.  f.  Kinderheilk.,  1907,  LXV,  Ergauzunsheft,  40. 
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sible  for  diarrheal  conditions  from  year  to  year  in  the  same  locality 
(Kendall).1 

The  number  of  bacteria  present  in  the  stools  is  generally  compara¬ 
tively  small,  but  to  this  there  are  exceptions.  The  mode  of  entrance  into 
the  body  is  unknown,  but  in  most  cases  they  are  probably  ingested.  The 
germs  are  capable  of  living  but  a  short  time  outside  of  the  body,  but 
probably  may  continue  to  exist  and  to  propagate  themselves  in  the  intes¬ 
tine  for  long  periods  after  the  disease  itself  is  over. 

Pathological  Anatomy. — The  lesions  vary  greatly  in  situation, 
kind,  and  intensity,  dependent  to  a  large  extent  upon  the  duration  and 
severity  of  the  attack.  The  basic  character  of  the  disease  is  inflammation, 
this  distinguishing  it  from  the  diarrheal  disorders  already  described.  As 
regards  situation  the  large  intestine  is  the  most  frequent  seat,  the  lower 
part  of  the  ileum  being  much  less  affected  and  with  more  scattered  and 
superficial  lesions;  but  even  where  most  abundantly  developed  the  lesions 
are  not  uniformly  distributed,  parts  of  the  intestine  being  greatly  involved 
and  the  neighboring  parts  to  a  much  less  extent  if  at  all.  The  degree  of 
change  produced  varies  with  the  case;  and,  based  upon  the  post-mortem 
lesions,  the  disease  has  been  divided  into  different  types.  In  the  acute 
catarrhal  form  the  mucous  membrane  is  congested  and  swollen,  often 
covered  with  mucus,  and  the  epithelium  loosened  in  places.  Small 
hemorrhages,  usually  scattered  or  in  streaks,  are  seen  on  the  surface  of  the 
mucous  membrane  especially  upon  the  projecting  portion  of  the  folds, 
and  superficial  erosions  may  be  found;  and  in  severe  cases  these  shallow 
ulcerations  may  be  extensive,  and  the  whole  intestinal  wall  may  appear 
much  thickened.  Both  the  solitary  and  the  agminated  follicles  are 
generally  swollen  and  the  villi  are  elongated  and  prominent.  The  change 
in  the  agminated  follicles  may  closely  resemble  the  appearance  in  typhoid 
fever.  Microscopically  there  is  found  an  infiltration  of  small  cells  and  of 
very  numerous  bacteria  of  different  kinds  in  the  mucous  layer,  penetrat¬ 
ing  even  to  the  muscular  layer  in  severe  and  long-continued  cases.  The 
lymph-follicles  are  infiltrated.  In  cases  which  recover  the  lesions  dis¬ 
appear  entirely. 

If  the  diseased  process  has  advanced  further,  follicular  ileocolitis 
is  also  found.  There  is  here  a  more  or  less  deep  ulceration  in  the  solitary 
follicles.  These  ulcers  are  at  first  very  minute,  but  by  fusion  with  each 
other  and  extension  into  the  adjacent  mucous  tissue  they  may  produce 
lesions  of  considerable  size  with  overhanging  walls.  There  is  a  moderate 
infiltration  of  the  submucous  layer,  and  in  severe  cases  the  muscular 
layer  is  much  thickened  and  infiltrated,  and  the  ulceration  extends 
into  it.  Cases  which  recover  do  so  with  cicatrization  of  the  ulcers. 

In  the  most  severe  form  of  the  disease  a  membranous  ileocolitis 
develops.  In  this  condition  there  are  regions  in  which  the  entire  thick¬ 
ness  of  the  intestinal  wall  becomes  much  swollen  and  stiff,  with  an 
obliteration  of  the  usual  folds,  resulting  from  the  presence  of  fibrinous 
exudate  and  infiltration  by  round  cells.  The  surface  is  rough  and  has 
not  the  ordinary  appearance  of  mucous  membrane,  and  the  various 
structures  constituting  it  are  not  readily  distinguishable  from  each  other. 
In  other  regions  where  the  membranous  deposit  has  become  detached, 
deep  ulceration  may  be  seen. 

In  general,  acute  catarrhal  inflammation  is  found  in  the  milder  cases 
of  short  duration;  follicular  inflammation  does  not  commonly  develop 
until  in  the  2d  week;  membranous  inflammation  is  usually  attended  by 

1  South.  Med.  Jour.,  1925,  XV til,  120. 
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severe  symptoms,  and  may  occur  even  comparatively  early  in  the  disease. 
Yet  there  is  no  certain  relationship  in  ileocolitis  between  the  severity  of 
the  symptoms  and  that  of  the  lesions.  Cases  with  extensive  ulceration, 
for  instance,  may  sometimes  exhibit  but  moderate  fever  and  little  or  no 
blood  in  the  evacuations,  while  catarrhal  inflammation  may  perhaps  be 
attended  by  bloody  mucous  stools,  and  the  case  may  continue  for  some 
weeks  and  end  fatally  without  any  follicular  ulceration  having  developed. 

Lesions  of  other  regions  are  often  associated  with  those  of  the  intestine. 
Bronchopneumonia  is  not  infrequent  and  swelling  of  the  mesenteric 
glands  may  be  found.  Degenerative  changes  in  the  kidneys  are  often 
seen  and  occasionally  true  inflammatory  alterations  as  well.  Enlarge¬ 
ment  of  the  spleen  may  occur,  with  degenerative  changes  in  it  and  in  the 
liver  and  other  organs. 

Symptoms. — For  reasons  already  pointed  out  a  division  of  the 
disease  into  clinical  types  based  upon  pathological  and  bacteriological 
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Fig.  259. — Acute  Ileocolitis  of  Moderate  Severity. 

Mollie  G.,  aged  7  months.  Bottle-fed.  Apr.  27,  been  ill  11  days  with  mucus,  blood  and 
pus  in  the  movements,  very  frequent,  with  straining,  fever,  prolapse  of  the  rectum.  Con¬ 
dition  now  apparently  improving  slowly.  Temperature  uncharacteristic. 

Fig.  260. — Acute  Ileocolitis. 

Arcetso  P.,  aged  6  months.  Illness  began  with  fever,  vomiting  and  diarrhea,  with 
green,  mucous  stools,  a  week  before  admission  to  the  Children’s  Hospital  of  Philadelphia, 
Jan.  28.  Child  weak,  looking  ill,  cyanotic,  having  5  to  8  green,  mucous  stools  in  the  24 
hours,  with  a  little  blood.  Death  on  the  31st.  Temperature  uncharacteristic. 


findings  is  possible  only  to  a  limited  extent,  and  the  symptoms  vary 
greatly.  In  what  might  be  called  an  average  case  there  may  have  been 
an  earlier  simple  diarrhea  or  gastroenteric  intoxication,  which  gradually 
merged  into  or  suddenly  developed  a  condition  of  ileocolitis;  or  the 
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disease  may  start  abruptly  as  a  primary  affection,  perhaps  following  an 
indiscretion  in  diet,  with  practically  no  prodromes.  The  onset  cannot  be 
distinguished  with  certainty  from  that  of  other  acute  intestinal  disturb¬ 
ances.  In  the  more  acute  cases  there  is  fever  of  from  103°  to  104°F. 
(39.4°  to  40°C.),  often  vomiting,  abdominal  pain,  and  diarrheal  move¬ 
ments  containing  undigested  food.  Very  promptly  the  stools  become 
very  frequent,  small,  are  passed  with  straining  efforts,  and  exhibit  mucus 
either  transparent  or  green  in  color,  pus,  fecal  matter,  and  more  or  less 
blood.  The  abdomen  becomes  moderately  distended  and  somewhat 
tender;  the  urine  is  scanty  and  may  contain  albumin.  There  is  loss  of 
appetite,  coated  tongue,  thirst,  decided  prostration  and  rapid  loss  of 
weight.  The  appearance  is  that  of  an  ill  child.  The  tenesmus  is  not 
constant  and  the  abdominal  pain  is  colicky  in  nature;  both  symptoms 
developing  or  increasing  at  the  time  of  evacuation  of  the  bowels.  Pro¬ 
lapse  of  the  rectum  is  not  uncommon. 

In  the  severer  cases  evacuations  may  be  accompanied  by  great  tenes¬ 
mus  and  colicky  pain,  may  occur  every  hour  or  even  much  more  fre¬ 
quently,  and  may  contain  blood-tinged  mucus  only,  with  little  or  no 
fecal  matter.  The  tongue  is  dry;  sordes  appears  on  the  lips  and  teeth; 
there  is  great  restlessness  or  apathy,  prostration,  sinking  of  the  eyes, 
stupor,  sometimes  delirium  or  convulsions,  and  the  toxic  symptoms 
described  elsewhere  (p.  110).  In  milder  cases  characterized  by  slower 
onset  the  stools  contain  a  considerable  amount  of  undigested  food  in 
addition  to  mucus,  the  straining  and  abdominal  pain  are  less  marked, 
and  other  constitutional  symptoms  are  but  little  developed.  Sometimes 
the  odor  of  the  stools  is  very  offensive,  but  this  is  less  apt  to  be  the  case 
when  mucus  is  their  chief  constituent. 

The  temperature  in  ileocolitis  is  very  variable.  It  is  liable  to  rise 
rapidly  in  the  primary  and  the  severer  cases  and  continue  high;  or  to 
become  less  elevated  than  at  the  onset  and  more  irregular  in  the  milder 
cases;  but  this  is  open  to  numerous  exceptions  (Figs.  259  and  260). 

Course  and  Prognosis. — The  duration  and  development  of  symp¬ 
toms  varies  with  the  intensity  of  the  attack.  In  very  severe  cases  the 
bloody,  mucous  character  of  the  stools  continues  unaltered,  their  fre¬ 
quency  undiminished,  fever  remains  high,  prostration  and  loss  of  weight 
increase  rapidly,  and  death  takes  place  in  from  a  few  days  to  1  or  2 
weeks.  In  other  severe  cases  the  toxic  cerebral  symptoms  occupy  the 
most  prominent  position,  or  are  combined  with  intestinal  manifesta  tions ; 
there  being  vomiting,  delirium,  unconsciousness,  prostration,  and  con¬ 
vulsions.  Such  cases  may  exhibit  few  symptoms  considered  character¬ 
istic  of  dysentery.  In  cases  of  catarrhal  ileocolitis  of  average  severity 
the  stools,  which  were  at  first  almost  entirely  of  glairy  mucus  with  blood, 
exhibit  more  or  less  increase  of  fecal  matter  after  2  or  3  days,  are  nearly 
odorless  or  very  offensive,  and  become  more  fluid  and  greenish  or  brown¬ 
ish,  while  blood  nearly  or  quite  disappears,  although  abundant  mucus 
is  still  present.  The  high  temperature  of  the  onset  becomes  lower 
and  more  irregular,  and  decided  loss  of  flesh  and  strength  continues  and 
is  sometimes  very  great.  Then  after  1  or  2  weeks  in  favorable  cases 
improvement  begins,  pain  and  tenesmus  lessen,  the  stools  grow  decidedly 
less  in  number  and  are  more  fecal  and  with  less  mucus,  the  temperature 
diminishes,  and  strength  increases.  Convalescence  is,  however,  slow, 
and  it  may  be  4  to  6  weeks  before  mucus  has  disappeared  and  recovery 
is  complete.  Relapses  are  meantime  very  prone  to  occur.  These  may 
develop  after  convalescence  seems  established,  or  there  may  be  a  return  of 
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severe  symptoms  with  blood  and  increase  of  mucus  at  various  times 
during  the  course  of  the  attack.  Should  the  disease  prove  fatal  the 
symptoms  persist  or  increase  in  severity,  prostration  grows  more  marked, 
the  appetite  is  lost,  the  tongue  dry,  the  evacuations  continue  to  exhibit 
mucus  and  blood,  there  may  be  occasional  vomiting,  delirium  or  con¬ 
vulsions  may  appear,  and  death  occurs  after  4  to  6  weeks  from  exhaustion 
of  from  some  intercurrent  condition,  especially  bronchopneumonia. 
In  all  the  cases  lasting  several  weeks  it  is  probable  that  the  disease  has 
reached  the  stage  of  ulceration.  Such  ulceration  always  renders  the 
prognosis  more  unfavorable. 

In  the  mild  catarrhal  cases  the  fever  is  never  high,  the  stools  not 
very  numerous  and  unaccompanied  by  much  pain  or  straining,  there  is 
little  prostration,  and  recovery  may  take  place  in  from  10  days  to  2  or 
3  weeks. 

In  the  cases  of  follicular  ileocolitis  the  condition  may  follow  the 
acute  catarrhal  form,  or  very  frequently  be  a  sequel  to  an  acute  gastro¬ 
enteric  intoxication,  the  symptoms  of  the  latter  merging  gradually  into 
those  of  the  former,  and  the  case  being  of  a  rather  subacute  type  from 
the  beginning.  Whether  or  not  the  onset  in  this  form  is  sudden,  the 
temperature  soon  grows  irregular  and  seldom  high;  the  evacuations 
contain  both  mucus  and  fecal  matter,  little  if  any  blood,  are  not  very 
numerous,  and  are  passed  with  no  excessive  straining;  marked  nervous 
disturbances  are  absent;  prostration  is  not  great  at  first;  emaciation  is 
progressive  and  constant  and  finally  becomes  extreme,  and  death  usually 
results  in  3  or  4  weeks  or  longer,  with  the  symptoms  of  advanced  mal¬ 
nutrition.  Improvement  in  such  cases  is  an  indication  that  the  fol¬ 
licular  ulceration  has  not  become  extensive.  Recovery  is  always  very 
tedious  and  relapses  very  frequent.  These  may  be  brought  on  by  any 
indiscretion  in  diet,  chilling  of  the  body,  or  any  departure  from  careful 
hygiene. 

In  general  it  may  be  said  that  the  prognosis  of  ileocolitis  is  much 
graver  if  ulceration  has  developed,  but  that  the  determining  of  the  ex¬ 
istence  of  this  condition  usually  cannot  be  made  with  certainty,  the 
presence  of  blood  generally  depending  upon  congestion  rather  than  ulcera¬ 
tion.  If  the  disease  has  lasted  only  a  week  or  less  and  improvement  in 
the  evacuations  then  begins,  it  is  likely  that  there  is  no  ulceration. 
If  there  is  no  improvement  in  3  or  4  weeks  ulceration  is  very  probably 
present.  Between  these  two  there  is  a  middle  ground  where  the  presence 
of  ulceration  is  only  conjectural.  The  Shiga  type  of  dysentery  bacillus 
causes  especially  severe  ileocolitis.  The  prognosis  is  also  influenced  by 
the  age,  being  worst  in  infancy;  while  any  debilitating  disease  or  im¬ 
paired  state  of  health  is  also  unfavorable.  The  primary  cases  give  a 
better  prognosis  than  the  secondary  ones.  The  season  of  the  year  is  of 
great  importance,  hot  summer-weather  making  recovery  much  more 
difficult  and  relapse  especially  likely  to  occur.  Any  unfavorable  hygienic 
surroundings  increase  the  danger.  Hence  in  cities  and  among  the  poor 
the  disease  is  more  dangerous,  as  it  is  also  in  hospitals  and  other  insti¬ 
tutions  in  spite  of  every  effort  for  the  maintenance  of  proper  hygiene. 
The  prognosis  of  ileocolitis  is  always  serious  and  uncertain,  and  the 
death-rate  is  high. 

Complications  and  Sequels. — Bronchopneumonia  is  a  frequent  and 
serious  complication,  appearing  generally  late  in  the  course  of  the  case. 
Thrush  or  other  forms  of  stomatitis  may  develop.  Sepsis  is  a  frequent 
and  early  cause  of  death  in  severe  cases.  Degenerative  lesions  of  the 
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kidneys  are  common.  Purulent  otitis,  or  furunculosis  and  other  cuta¬ 
neous  suppurative  conditions  may  occur.  The  most  important  sequel 
not  infrequently  following  is  a  chronic  ileocolitis.  In  other  cases  a 
persistent  malnutrition  may  -remain  for  months  after  the  disease  itself 
is  over.  Obstinate  constipation  is  a  not  uncommon  sequel. 

Diagnosis. — The  principal  diagnostic  symptoms  of  the  disease  are 
the  tenesmus,  abdominal  pain  and  tenderness,  fever,  and  frequent,  small 
stools  containing  mucus  and  more  or  less  blood.  Yet  the  symptoms  vary 
to  such  an  extent  that  the  diagnosis  is  often  not  easy.  Bloody  diarrhea 
should  always  lead  to  the  suspicion  of  and  the  search  for  the  dysentery- 
bacillus,  although  the  gas-bacillus  (bacillus  aerogenes  capsulatus)  and 
other  organisms  may  occasionally  cause  it.  As  stated  elsewhere  (p. 
99),  blood  in  the  stools  without  other  characteristic  symptoms  of  dysen¬ 
tery  is  no  proof  of  the  existence  of  this  disease.  When  ileocolitis  is 
preceded  by  acute  gastroenteric  infection  it  is  often  impossible  to  determine 
at  just  what  time  the  actual  inflammation  began.  The  development  and 
persistence  of  fever  and  pain  and  the  constant  occurrence  of  mucus  in 
the  stools  render  the  existence  of  inflammation  probable.  Intussuscep¬ 
tion  may  simulate  ileocolitis  very  closely  at  the  onset;  both  conditions 
exhibiting  tenesmus  with  the  passage  of  bloody  mucus.  The  former  is, 
however,  characterized  by  the  more  sudden  onset  without  initial  fever,  the 
complete  lack  of  fecal  matter  in  the  stools,  the  absence  of  the  passage  of 
gas  from  the  bowels,  the  more  rapidly  developing  prostration,  and  the 
discovery  of  a  tumor  through  the  abdominal  walls  or  by  rectal  palpation. 
Typhoid  fever  in  infancy  exhibits  vague  symptoms  and  often  much 
resembles  ileocolitis;  and,  indeed,  the  pathological  lesions  are  often  much 
the  same.  The  onset  in  typhoid  fever,  however,  is  usually  less  abrupt 
and  there  is  no  tenesmus,  while  the  Widal  reaction  and  the  roseola  are 
characteristic.  Enlargement  of  the  spleen  may  occur  in  either  disease, 
but  is  more  common  and  more  marked  in  typhoid  fever.  Some  of  the 
severer  cases  of  ileocolitis  with  minor  intestinal  symptoms  and  marked 
cerebral  ones  may  readily  suggest  meningitis .  Although  diarrhea  of 
any  degree  is  a  contra-indication  to  the  presence  of  this,  yet  this  state¬ 
ment  is  by  no  means  invariably  true,  and  the  diagnosis  may  be  one  of 
great  uncertainty. 

The  obtaining  of  an  agglutinative  reaction  with  the  blood  of  the 
patient  is  a  diagnostic  test  of  but  little  value.  It  does  not  appear  before 
the  2d  week,  and  is  “not  an  index  of  the  presence  of,  or  infection  with, 
Bacillus  dysenteriae”  (Flexner).1 

So  far  as  any  differentiation  clinically  can  be  made  of  the  different 
forms  of  ileocolitis  from  each  other,  catarrhal  inflammation  is  indicated 
by  the  more  sudden  onset  and  the  greater  amount  of  mucus  and  blood 
in  the  stools,  with  tenesmus  and  abdominal  pain.  In  the  milder  cases 
of  this  form  the  temperature  soon  diminishes  and  the  mucus  and  strain¬ 
ing  grow  less.  If  superficial  ulceration,  not  follicular,  is  present  the 
course  is  longer.  Follicular  ileocolitis  is  usually  secondary;  the  onset  is 
often  less  abrupt;  the  stools  contain  more  fecal  matter  and  little  blood, 
although  always  much  mucus;  tenesmus  and  pain  are  but  slightly 
developed;  the  temperature  is  lower  or  more  irregular,  and  the  course  is 
subacute.  The  membranous  variety  has  no  certain  characteristic  symp¬ 
toms  except  the  possible  discovery  of  shreds  of  pesudomembrane  in  the 
stools.  Its  onset  may  be  sudden;  the  temperature  continuously  high; 

1  Bacteriological  and  Clinical  Studies  of  Diarrheal  Disorders  of  Infancy,  Rockefeller 
Institute,  1904,  135. 
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the  nervous  manifestations,  such  as  delirium,  marked.  The  mucus  and 
blood  in  the  stools  and  the  character  of  the  disease  in  general  may 
suggest  a  severe  case  of  the  catarrhal  form  of  the  disease.  In  other 
instances,  however,  the  intestinal  symptoms  are  vague  and  the  consti¬ 
tutional  ones,  and  especially  those  of  a  cerebral  nature,  misleading  and 
lead  to  the  mistaken  diagnosis  of  a  meningitis. 

Treatment.  Prophylaxis. — The  same  methods  of  management  are 
to  be  followed  as  described  under  Acute  Gastroenteric  Intoxication, 
every  attention  being  given  to  the  maintaining  of  the  general  health, 
the  escape  from  excessively  hot  weather,  and  especially  the  guarding 
against  indigestible  food  or  that  containing  bacteria  in  excess.  The 
existence  of  other  diarrheal  diseases  being  a  powerful  predisposing  factor, 
such  must  be  treated  as  thoroughly  and  as  promptly  as  possible.  In 
addition  it  is  to  be  borne  in  mind  that  ileocolitis  is  an  infectious  disease 
and  that  the  spread  by  contagion,  although  probably  not  a  factor  of 
moment,  is  at  least  a  possibility,  and  precautionary  measures  may  well 
be  taken  against  this.  Concerning  the  prevention  by  vaccine  or  serum, 
Wilkins  and  Wells1  inoculated  70  children  in  an  institution  in  which  the 
Flexner  type  of  dysentery  was  endemic,  using  monovalent  vaccine  made 
from  a  strain  isolated  from  one  of  the  patients.  Three  doses  of  250;  500, 
and  1000  million  respectively  were  given  subcutaneously.  This  pro¬ 
cedure  apparently  prevented  the  spread  of  the  infection.  Flexner2 
states  that  5  c.c.  (0.  169  fl.  oz.)  of  specific  dysentery-antiserum  injected 
subcutaneously  is  an  effective  means  of  prevention,  the  protection  lasting 
about  2  weeks.  There  is,  however,  a  difference  of  opinion  regarding  the 
value  of  preventive  treatment  with  serum  or  vaccine. 

Treatment  of  the  Attack. — Here  the  first  matter  to  be  considered  is 
the  diet.  Early  in  the  disease  milk  should  be  withdrawn  completely, 
and  this  applies  even  to  breast-fed  infants.  In  place  of  milk  such  articles 
should  be  given  as  broth  free  from  fat,  and  barley-water  or  other  thin 
cereal  decoction  except  oatmeal,  frequently  and  in  small  amounts..  After 
a  day  or  two  breast-feeding  may  be  resumed;  but  in  the  case  of  artifi¬ 
cially  fed  infants  a  somewhat  longer  delay  in  returning  to  milk  is  ad¬ 
visable,  until  the  acute  initial  symptoms  subside.  The  strength  of  the 
food  must  now  necessarily  be  increased,  since  so  often  appetite  is  poor 
and  not  sufficient  nourishment  is  taken.  Among  foods  suitable  at  this 
time  are  stronger  cereal  decoctions  in  the  form  of  gruels,  which  sometimes 
may  be  dextrinized  with  advantage,  but  with  caution  lest  diarrhea  is 
increased  thereby;  egg-water;  beef-juice  and  broths,  the  latter  to  be 
thickened  with  starchy  addition  and  often  containing  the  animal  fibre 
in  finely  divided  form.  Scraped  rare  beef  is  serviceable  in  older  infants. 
The  return  to  milk  must  be  made  with  great  caution,  and  this  at  once 
withdrawn  if  it  is  passed  largely  undigested  or  increases  the  symptoms. 
Whey;  skimmed  milk,  perhaps  peptonized;  casein-milk,  buttermilk 
and  acidophilus  milk  are  often  of  great  value.  Only  trial  can  determine 
the  food  best  suited  to  the  case.  The  fat  of  the  milk  is  often  badly  borne 
for  a  long  time.  Although  food  should  be  given  frequently  and  in  small 
amounts,  it  must  not  be  administered  too  often  lest  the  intestinal  peri- 
stalsis  be  increased.  In  many  cases  the  intervals  between  feedings  should 
be  lengthened.  Particular  care  is  to  be  observed  that  enough  nourish¬ 
ment  be  taken,  since  the  course  of  the  disease  is  liable  to  be  prolonged. 
Sometimes  the  loss  of  appetite  renders  feeding  by  gavage  necessary. 

1  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXII,  1599. 

2  Jour.  Amer.  Med.  Assoc.,  1921,  LXXVI,  108. 
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Water  should  be  given  freely,  as  there  is  often  so  much  loss  of  liquid  from 
the  intestine.  Even  when  convalescence  is  advancing  the  very  greatest 
care  in  diet  must  still  be  maintained,  perhaps  for  some  months,  since 
relapses  are  readily  brought  about  by  the  slightest  indiscretion.  In  the  case 
of  older  children  all  foods  of  the  green-vegetable  class,  or  those  with  much 
waste  material,  such  as  oatmeal,  and  all  fruits  must  be  carefully  avoided. 

Hygienic  treatment  is  of  importance  likewise.  Abundance  of  fresh 
air  is  essential  yet  with  the  avoidance  of  chilling  of  the  body.  The  patient 
should  be  at  rest  in  bed.  Change  of  locality  is  often  of  great  value  in  the 
later  stages  of  the  long-continued  cases;  and  if  the  weather  is  hot  the 
patient  should  at  once  be  removed  to  the  seashore  or  mountains  at  any 
stage  of  the  disease. 

Medicinal  and  Local  Treatment. — At  the  beginning  of  the  attack  the 
child  should  receive  a  purgative  of  castor  oil,  calomel,  or  a  saline,  and  the 
bowels  should  be  well  washed  out  with  a  douche  of  normal  salt  solution. 
After  the  action  of  the  purgative  two  courses  are  open  so  far  as  drugs 
are  concerned.  One,  the  administration  daily  of  castor  oil  or  a  saline 
purgative  until  the  character  of  the  stools  changes;  the  other  the  giving 
of  bismuth  subcarbonate  in  6  to  10  grain  (0.39  to  0.65)  doses  every  2 
hours  at  2  years  of  age,  combined  with  opium.  If  there  is  reason  to 
believe  that  irritating  material  has  been  thoroughly  removed  from  the 
bowel  I  prefer  as  a  rule  the  latter  plan,  although'  the  former  is  often 
very  efficacious.  The  continued  employment  of  lavage  of  the  intestine 
2  to  3  times  daily  with  water  either  warm  or  cool,  according  to  the  effect, 
is  sometimes  very  successful,  using  from  1  to  2  quarts  (946  to  1892)  at  a 
time.  Either  a  normal  saline  solution  or,  often  preferably,  starch-water 
may  be  used  for  this  purpose.  In  very  many  instances,  however,  ene- 
mata  after  a  time  increase  the  irritation  and  tenesmus  and  must  then  be 
abandoned  promptly.  The  employment  of  enemata  of  nitrate  of  silver, 
tannic  acid,  or  other  astringent  is,  in  my  experience,  oftener  harmful 
than  of  benefit,  as  it  is  liable  to  increase  the  tenesmus  or  to  cause  violent 
resistance  on  the  part  of  the  child.  If  used  at  all  they  should  be  decidedly 
weak,  not  more  than  0.25  to  0.5  per  cent,  of  tannic  acid  or  0.1  per  cent, 
of  nitrate  of  silver. 

Pain  and  tenesmus  are  to  be  treated  by  opium  in  sufficiently  large 
doses,  frequently  repeated.  The  employment  of  this  should  be  delayed,  if 
possible,  until  the  bowels  have  been  thoroughly  evacuated  by  the  initial 
purgatives  and  enemata.  Later  in  the  case  the  administration  of  some 
tannic-acid  preparation  by  the  mouth,  such  as  tannalbin,  tannigen,  or  the 
like  is  sometimes  of  service,  still  combined  with  bismuth.  Acetate  of  lead, 
sulphate  of  copper,  and  nitrate  of  silver  in  small  doses  internally  are 
sometimes  employed.  Emetine  would  appear  to  be  a  specific  in  cases  of 
amebic  dysentery.  The  dose  should  be  adjusted  to  the  age  of  the  patient, 
that  for  the  adult  being  1  grain  (0.065)  hypodermically  once  a  day  for  from 
6  to  8  days.  Rectal  enemata  of  quinine  in  solution  of  1:5000  to  1:2000 
strength  are  also  of  value  in  this  type.  As  the  disease  is  an  exhausting 
one  stimulants  are  often  required  early,  given  in  doses  proportionate  to 
the  age  (see  Vol.  I,  pp.  256,  257),  bearing  in  mind  the  fact  that  children 
tolerate  alcoholic  stimulants  in  relatively  large  amounts.  Among  other 
lemedies  used  to  sustain  the  strength,  as  the  needs  demand,  are  digitalis, 
strophanthus,  caffeine  and  camphor,  best  given  hypodermically.  Very 
important  is  the  administration  of  fluid  by  intraperitoneal  injection, 
hypodermoclysis  or  intravenously,  as  recommended  on  page  115.  If 
acidosis  develops  it  must  be  treated. 
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According  to  Flexner,1  dysentery-antiserum  is  effective.  The  type  of 
organism  is  determined  and  the  specific  antiserum  injected  subcutane¬ 
ously  m  doses  varying  from  10  c.c.  (0.34  fl.  oz.)  in  mild  cases  to  50  or  100 
c.c.  (1.69  or  3.38  fl.oz.)  in  severe  cases,  the  dose  being  repeated  in  from  12 
to  24  hours,  and  again  in  48  hours  if  necessary.  Others,  such  as  Joseph 
and  Davison2  and  Wollstein,3  have  not  found  the  serum  of  any  decided 
value  and  such  has  been  our  own  experience.  Davison4  has  administered 
bacteriolytic  filtrates  (d’Herelles  bacteriophage)  to  children  with  bacillary 
dysentery,  but  without  effect. 

During  convalescence  great  care  must  be  taken  with  the  diet  on  the 
lines  already  indicated,  and  chilling  and  fatigue  of  the  body  guarded 
against,  since  relapses  so  readily  occur.  Tonic  remedies  are  indicated, 
especially  nux  vomica  and  often  iron. 

CHRONIC  ILEOCOLITIS,  CHRONIC  DIARRHEA 

These  two  disorders  are  practically  the  same,  any  diarrhea  which 
runs  a  decidedly  chronic  course  being  liable  to  be  finally  associated  with 
inflammatory  lesions  more  or  less  well-marked,  whatever  the  original 
cause  may  have  been. 

Etiology. — A  common  cause  is  an  attack  of  acute  ileocolitis  which, 
instead  of  disappearing,  has  passed  into  a  chronic  form.  In  such  cases 
the  existence  of  the  amebic  form  of  dysentery  is  to  be  suspected.  In 
other  very  frequent  instances  the  disease  develops  insidiously  in  patients 
who  have  been  suffering  from  a  diarrhea  attending  rickets  or  other  chronic 
debilitating  disease,  or  who  have  had  long-continued  chronic  intestinal 
indigestion  from  persistently  faulty  feeding. 

Pathological  Anatomy. — The  lesions  vary,  depending  somewhat 
on  the  original  disease.  Only  a  catarrhal  condition  of  the  mucous  mem¬ 
brane  may  be  found.  To  the  naked  eye  there  may  be  little  alteration  in 
appearance,  except  some  thickening,  with  pigmentation  of  the  mucous 
membrane;  not  uniformly  but  in  patches  or  streaks,  or  seen  chiefly  in 
the  enlarged  solitary  glands  or  in  Peyer’s  patches.  Microscopically 
a  decided  cellular  hyperplasia  is  discovered,  and  there  may  also  be  more 
or  less  cellular  proliferation  and  atrophy  in  the  epithelial  glandular  tissue 
of  both  the  large  and  the  small  intestine,  with  hypertrophy  of  the  connec¬ 
tive  tissue.  In  the  less  frequent,  severer  cases,  especially  those  following 
severe  acute  ileocolitis,  there  may  be  decided  thickening  of  the  intestinal 
wall,  with  ulceration  or  with  evident  cicatricial  tissue  the  result  of  the 
healing  of  ulcers. 

Associated  with  the  intestinal  lesions  changes  in  other  organs  are 
often  observed;  pneumonia  and  degenerative  alterations  of  the  kidneys 
and  liver,  the  latter  often  being  fatty,  and  enlargement  of  the  mesenteric 
lymphatic  glands  being  among  these. 

Symptoms.- — These  are  largely  those  of  increasing  debility  and 
marasmus,  combined  with  diarrhea  and  other  digestive  disturbances. 
The  diarrhea  is  not  usually  severe  but  is  persistent  or  constantly  recur¬ 
ring.  The  stools  are  looser  than  normal  although  not  very  thin;  number 
perhaps  2  to  6  daily;  are  large  in  size;  sometimes  foamy,  and  always  con¬ 
tain  more  or  less  mucus,  with  undigested  food  and  sometimes  pus  in 
small  amounts.  Blood  is  not  often  present.  The  odor  is  generally  very 

1  Jour.  Amer.  Med.  Assoc.,  1921,  LXXVI,  108. 

2  Jour.  Amer.  Med.  Assoc.,  1921,  LXXVII,  1863. 

3  Amer.  Jour.  Dis.  Child.,  1923,  XXV,  310. 

4  Amer.  Jour.  Dis.  Child.,  1922,  XXIII,  531. 
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offensive;  the  color  either  dark-brown  or  light-brown,  or  sometimes  green¬ 
ish  or  greyish.  The  abdomen  is  commonly  distended  with  gas.  Pro¬ 
lapse  of  the  rectum  may  take  place,  although  less  often  than  in  the  acute 
cases.  Vomiting  is  not  common,  fever  is  absent  or  occurs  only  in  tempo¬ 
rary  outbreaks,  and  colic,  abdominal  tenderness,  and  tenesmus  may  be 
observed  but  are  not  as  frequent  as  in  acute  cases.  The  tongue  is 
coated  or  sometimes  dry  and  red;  the  appetite  is  often  unaffected  or  is 
increased,  but  sometimes  very  poor.  The  general  health  is  greatly 
affected.  The  child  suffers  from  irritability  or  apathy,  malaise,  disturbed 
sleep,  poor  circulation,  dry,  rough  skin,  anemia,  and  emaciation  which 
is  sometimes  very  extreme.  There  is  a  very  persistent  whining  cry.  A 
marantic  dropsy  often  develops. 

Course  and  Prognosis.— The  course  is  essentially  chronic  but  is 
not  uniform.  Whether  death  or  recovery  finally  ensues  there  are  liable 
to  be  periods  of  transitory  improvement  followed  by  relapse.  In  other 
instances  a  temporary  disappearance  of  mucus  from  the  stools  may 
be  attended  by  the  development  of  fever.  In  the  cases  which  recover, 
in  which  the  intestinal  lesions  were  probably  of  lesser  severity,  6  months 
or  longer  may  go  by  before  convalescence  can  be  said  to  be  assured, 
and  even  then  the  general  health  may  not  yet  be  fully  regained  and  the 
digestion  may  require  careful  watching  to  prevent  the  relapses  which  so 
frequently  occur.  The  fatal  cases  may  exhibit  improvement  at  times, 
but  may  grow  rapidly  worse  in  some  one  or  the  recrudescences,  and  the 
patient  die  from  exhaustion  or  from  some  complicating  intercurrent  dis¬ 
order,  not  infrequently  bronchopneumonia.  Toward  the  end  of  life  an 
extensive  development  of  petechise  is  not  uncommon,  especially  on  the 
abdomen. 

The  prognosis  in  general  is  always  serious,  and  difficult  to  formulate 
for  the  individual  case.  The  most  severe  cases,  given  up  by  physicians 
of  experience,  will  sometimes  eventually  recover.  If  intestinal  lesions 
are  marked  the  prognosis  is  very  unfavorable;  but,  inasmuch  as  we  cannot 
known  the  exact  severity  of  these  during  the  life  of  the  patient,  an  abso¬ 
lutely  unfavorable  prognosis  must  be  given  with  reserve.  Those  patients 
usually  die  who  possess  little  general  strength,  are  under  unsatisfactory 
conditions,  and  in  whom  the  disease  has  already  lasted  for  a  considerable 
time  without  any  improvement. 

Complications  and  Sequels. — Bronchopneumonia  is  a  common 
complication.  Corneal  ulcers  are  sometimes  seen,  as  are  purulent  otitis 
and  suppurative  processes  in  the  skin.  Thrush  is  common,  nephritis 
may  be  a  complication,  and  tuberculosis  a  not  infrequent  sequel. 

Diagnosis. — The  nature  of  the  disease  is  usually  sufficiently  evident 
in  well-developed  cases.  The  milder  forms  with  but  little  diarrhea 
cannot  always  be  sharply  distinguished  from  cases  of  chronic  intestinal 
indigestion.  The  diagnostic  features  are  the  large  amount  of  mucus 
constantly  occurring  in  the  stools,  and  the  presence  of  the  inflammatory 
characteristics  of  ileocolitis.  It  is  important  to  distinguish,  too,  as  far 
as  possible,  the  nature  of  the  cause,  inasmuch  as  this  has  such  an  impor 
tant  bearing  upon  the  prognosis.  When  the  disease  follows  an  acute 
ileocolitis,  if  this  has  been  severe  and  of  long  duration,  it  is  probable  that 
the  case  is  one  of  the  ulcerative  type.  If  it  has  developed  slowly  in 
debilitated  subjects  or  has  followed  a  chronic  intestinal  indigestion,  there 
is  greater  likelihood  of  it  being  catarrhal  or  follicular  without  ulceration. 
Helmholz1  has  found  that  in  ulcerative  colitis  roentgenograms  of  the  colon 

1  Amer.  Jour.  Dis.  Child.,  1923,  XXVI,  418. 
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showed  it  to  be  thickened  and  contracted  and  without  the  normal  saccula- 
tions ;  while  proctoscopic  examination  reveals  glazing  of  the  mucosa,  or, 
in  severer  cases,  a  granular  appearance  due  to  multiple  ulcerations.  The 
differentiation  of  chronic  diarrhea  from  tuberculous  enteritis  is  often  diffi¬ 
cult.  As  a  rule,  however,  tuberculosis  of  the  intestine  is  a  later  manifesta¬ 
tion  of  this  disorder  already  evident  in  other  parts  of  the  body,  especially 
the  lungs;  the  onset  is  slow;  fever  is  present;  there  is  often  blood  in  the 
stools  and  there  already  exists  decided  involvement  of  the  general  health 
out  of  proportion  to  the  severity  and  the  duration  of  the  intestinal 
symptoms. 

Treatment. — The  principal  treatment  is  dietetic  and  hygienic. 
In  the  matter  of  diet  only  trial  can  determine  the  food  best  suited  to  the 
patient,  the  examination  of  the  stools  being  of  aid  in  this.  Peptonized 
milk  preparations  are  of  service  in  occasional  instances,  especially  in 
infancy.  In  others  it  is  better  to  use  skimmed  milk,  since  the  fat  may 
be  not  well  tolerated.  In  other  instances  casein-milk,  buttermilk  or 
acidophilus  milk  answers  well.  In  very  many  cases,  however,  milk  in 
any  form  is  always  passed  undigested  and  should  be  avoided,  and  broths 
thickened  with  a  starchy  addition  are  to  be  preferred.  Dextrinized 
starchy  foods  are  frequently  better  than  unconverted  starch ;  yet  in  some 
instances,  as  with  broths,  increased  frequency  of  the  stools  may  result. 
Beef-juice,  scraped  beef  and  white  of  egg  are  often  very  serviceable. 

In  the  line  of  hygiene,  rest  combined  with  abundance  of  fresh  air  is 
very  important.  Massage  is  sometimes  of  value.  Precautions  must  be 
taken  as  far  as  possible  against  exposure  to  hot  weather,  by  removing 
the  child  to  the  seashore  or  the  mountains.  Indeed,  this  decided  change 
of  air  is  often  the  most  successful  treatment.  Large  enemata  of  saline 
solution  or  of  starch-water  are  useful  for  washing  out  the  bowels  when 
the  stools  are  more  abundant  than  usual,  or  should  any  temporary  consti¬ 
pation  occurring  be  attended  by  unfavorable  symptoms.  They  should 
not  be  given  routinely,  but  with  frequent  interruptions  in  order  to  deter¬ 
mine  whether  or  not  their  employment  is  keeping  up  the  discharge  of 
mucus  from  the  bowel.  Astringent  enemata  are  probably  *of  more  service 
than  in  the  acute  cases,  but  are  often  irritating. 

The  giving  of  drugs  by  the  mouth  is  a  very  minor  part  of  the  treat¬ 
ment.  Bismuth  or  tannalbin  may  be  used  on  the  occasions  when  the 
frequency  and  thinness  of  the  stools  is  temporarily  increased.  If  this 
treatment  is  not  sufficient  and  there  is  reason  to  think  that  peristalsis  is 
too  active,  opium  may  be  given,  but  cautiously  and  not  continuously 
lest  constipation  develop,  with  consequent  exacerbation  of  the  fever  and 
other  general  symptoms.  A  combination  of  opium  and  dilute  sulphuric 
acid  is  useful  in  some  instances.  Castor  oil  or  calomel  may  be  employed 
at  intervals  if  the  stools  are  unusually  offensive  or  if  there  has  been  a  rise 
of  temperature  apparently  due  to  intestinal  intoxication,  and  it  is  even 
serviceable  without  these  indications.  It  may  be  necessary  to  administer 
alcoholic  stimulants  freely  and  continuously  to  support  the  strength.  In 
some  cases  the  continued  administration  of  cod-liver  oil  has  proved  of 
benefit.  I  have  also  seen  improvement  follow  the  persistent  employment 
of  tincture  of  the  chloride  of  iron.  Operative  interference  has  been 
advised  (Helmholz)1  if  there  has  been  no  improvement  after  several 
months.  This  consists  in  ileostomy  with  the  establishment  of  a  fecal  fis¬ 
tula  through  which  the  colon  can  be  irrigated. 


1  Loc.  cit. 
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Although  only  a  symptom,  constipation  is  one  of  extreme  importance 
and  frequency  at  all  periods  of  life.  By  the  term  is  indicated  evacuations 
which  are  either  too  infrequent,  too  small  in  amount,  or  too  firm  and  dry. 
The  title  is,  however,  a  relative  one  and  is  applicable  more  to  the  charac¬ 
ter  than  to  the  frequency  of  the  stools,  unless  this  is  much  diminished, 
while  always  the  individual  habit  is  to  be  borne  in  mind.  Some  infants, 
for  instance,  of  an  age  where  2  or  3  stools  should  occur  daily  have  regu¬ 
larly  but  1,  and  should  not  therefore  be  called  constipated  if  the  evacua¬ 
tion  is  of  sufficient  size  and  of  normal  character.  In  other  cases  in  older 
children,  where  but  1  movement  daily  is  to  be  expected,  there  may  be 
2  or  3,  but  these  may  be  hard  and  small  and  constipation  is  present. 
There  is,  in  fact,  no  absolute  rule  for  the  number  of  evacuations  which 
should  occur  daily,  or  even  for  the  emptying  of  the  bowels  every  day, 
provided  the  health  of  the  infant  or  child  is  perfect  in  every  way  and  the 
stools  of  normal  character. 

Etiology. — The  causes  are  various  and  numerous,  and  the  etiological 
factors  are  not  the  same  at  different  periods  of  life.  Age  appears  to  have 
little  influence  in  determining  the  frequency.  In  the  new-born  entire 
absence  of  bowel-movements  may  depend  upon  atresia  of  the  anus  or 
imperforate  rectum,  or  upon  complete  obstruction  higher  in  the  course 
of  the  gastroenteric  tract.  (See  Intestinal  Obstruction,  p.  154.)  In  other 
instances  the  condition  at  this  early  age  is  less  serious,  and  a  temporary 
constipation  lasting  1  or  2  days  at  the  first  results  from  a  lack  of  tone  in 
the  intestinal  wall,  combined  with  the  fact  that  no  food  has  been  ingested. 
In  other  infants,  or  in  older  children,  constipation  may  depend  upon 
congenital  dilatation  of  the  colon;  stenosis  of  the  pylorus  or  of  the  intes¬ 
tine  at  some  portion;  gastro-enteroptosis ;  appendicitis;  peritonitis; 
strangulated  hernia;  fissure  at  the  anus  which  causes  pain  at  stool  and 
consequent  unwillingness  of  the  child  to  make  the  necessary  effort; 
hemorrhoids  acting  in  a  similar  manner;  spasm  of  the  sphincter;  intussus¬ 
ception,  or  other  forms  of  intestinal  obstruction,  including  the  blocking  of 
the  intestines  by  a  foreign  body  or  by  a  large,  hardened  mass  of  feces. 

Other  agencies,  however,  are  far  more  frequently  active  than  these 
mentioned.  A  predisposing  cause  of  a  constipated  habit  in  infants  is 
the  unusual  length  and  tortuous  course  of  the  sigmoid  flexure  character¬ 
istic  of  this  period,  to  which  attention  was  called  by  Bednar1  and  espe¬ 
cially  by  Jacobi.2  The  character  of  the  diet  is  a  very  frequent  factor;  not 
uncommonly  constipation  in  infants  being  due  to  a  deficiency  in  the 
quantity  of  food  taken  or  in  the  strength  of  this,  or  to  a  lack  of  a  sufficient 
amount  of  some  one  of  the  ingredients.  A  breast-milk  or  a  bottle-mix¬ 
ture  poor  in  fat  is  very  liable  to  produce  constipation;  one  poor  in  protein 
does  the  same  to  a  less  extent.  Sometimes  too  fat  a  food  produces  con¬ 
stipated  soap-stools.  In  the  case  of  some  infants  boiling  the  milk  is  a 
cause,  but  not  as  frequent  a  one  as  is  ordinarily  supposed.  We  have 
often  seen  an  infant  who  was  constipated  while  taking  raw  milk  cease  to 
be  so  when  the  milk  was  boiled.  In  other  infants  the  addition  of  barley- 
water  or  anjr  other  similar  cereal  decoction  may  occasion  the  trouble;  in 
still  others  lime-water  appears  to  act  in  this  manner.  It  is  largely  a 
matter  of  individuality.  After  the  age  is  passed  where  the  diet  should 
consist  solely  of  milk,  constipation  may  depend  upon  the  persistence  in 

1  Die  Ivrankh.  d.  Neugeborenen,  1850,  I,  64;  128. 

2  Amer.  Jour.  Obstet.,  1869-70,  II,  96. 
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the  use  of  this  as  the  chief  food  taken;  or  upon  the  limitation  of  the  diet  to 
foods  which  are  too  digestible,  such  articles  as  green  vegetables,  fruits, 
and  those  cereals  like  oatmeal  with  considerable  waste  matter  in  them 
having  been  neglected  largely  or  altogether. 

Perhaps  the  most  frequent  producer  of  constipation  is  a  certain  degree 
of  atony  of  the  intestinal  musculature.  Anything  which  causes  general 
debility,  such  as  rickets  or  anemia,  readily  gives  rise  to  this  lack  of  tone 
by  affecting  the  intestinal  muscles  and  those  of  the  abdominal  wall. 
Convalescence  from  any  disease,  and  especially  from  diarrheal  disturb¬ 
ances,  is  likely  to  be  attended  by  constipation.  In  all  such  cases  of  loss 
of  tone  the  stools  may  be  of  normal  consistency  and  there  may  be  lacking 
only  the  expulsive  power,  but  oftener  the  long  continuance  in  the  intestine 
has  been  followed  by  an  absorption  of  the  water  and  the  feces  are  too 
firm.  A  common  cause  of  failure  of  muscular  tone  is  lack  of  sufficient 
exercise;  and  consequently  the  trouble  is  more  common  in  children 
in  winter-time  from  the  greater  confinement  to  the  house  and  the 
long  sitting  in  school.  The  too  frequent  employment  of  enemata  or  of 
purgatives  is  a  fertile  source  of  loss  of  muscular  power,  in  that  this 
accomplishes  artificially  what  the  intestine  should  do  of  itself.  On  the 
other  hand,  there  is  a  spastic  type  of  constipation  caused  by  irritation  of 
the  bowel  by  constant  use  of  cathartics,  or  the  ingestion  of  excessive 
amounts  of  bran  or  other  coarse  food.  The  position  of  the  body  is  also  of 
importance,  and  a  child  may  find  it  difficult  to  evacuate  the  bowels  while 
recumbent.  Nervous  influences  affect  greatly  the  intestinal  muscle. 
The  failure  to  observe  regularity  and  the  ignoring  of  the  sensation  of  a 
desire  to  evacuate  the  bowel  will  soon  develop  a  constipated  habit.  The 
hurry  of  the  morning  hour  in  school-children,  haste  or  other  disturbances 
during  the  time  passed  in  the  toilet,  and  many  similar  influences  are  effec¬ 
tive.  Heredity  is  also  a  nervous  factor  of  importance.  With  all  in¬ 
stances  of  lack  of  muscular  tone  there  is  liable  to  be  combined  deficiency 
in  the  secretory  action  of  the  intestine  and  a  consequent  change  of  its 
contents  from  the  normal  condition. 

Symptoms. — Constipation  may  be  either  acute  or  chronic.  The 
acute  form  may  be  congenital  and  persistent,  while  other  severe  acute  cases 
may  develop  dependent  upon  some  of  the  organic  causes  mentioned,  and 
attended  by  symptoms  of  these  disorders.  In  the  milder  acute  cases 
there  may  be  no  symptoms  whatever  other  than  the  constipation; 
or  the  condition  may  be  associated  with  evidences  of  indigestion,  colicky 
pain,  and  distention,  together  with  such  symptoms  as  headache,  torpor, 
fever,  and  similar  manifestations,  which  seem  often  to  be  dependent  upon 
the  blocking  of  the  bowel,  and  which  not  infrequently  suggest  the  onset 
of  some  acute  febrile  disease.  These  symptoms  have  often  been  ascribed 
to  the  absorption  of  toxic  substances  formed  in  the  bowel;  but,  as  Alvarez1 
points  out,  inasmuch  as  they  are  almost  immediately  relieved  when  a 
stool  occurs,  they  can  hardly  be  produced  in  this  way.  Apparently  some 
of  them  are  reflex  in  nature  and  caused  by  the  mechanical  distention  of 
the  lower  bowel.  The  bowel-movements  in  acute  constipation  have  the 
ordinary  character  of  the  constipated  stool.  They  are  infrequent;  there 
may  be  a  desire  to  evacuate  with  inability  to  accomplish  it;  and  when 
finally  a  stool  is  passed  after  straining  efforts  it  is  unduly  hard,  dry,  and 
large,  and  perhaps  streaked  slightly  with  blood  and  mucus.  The  condi¬ 
tion  may  last  several  days  with  only  unsatisfactory  stools  or  with  none  at 
all.  In  chronic  constipation  there  may  be  either  a  constant  repetition  of 

i  Phys.  Rev.,  1924,  IV,  352. 
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acute  attacks  with  short  intermissions,  or  the  bowels  may  be  persistently 
sluggish,  requiring  always  more  or  less  aid  to  relieve  them.  Sometimes 
there  is  never  an  evacuation  unless  artificially  obtained;  sometimes  there 
may  be  stools  passed  without  aid,  but  these  are  abnormally  firm  in 
character.  Symptoms  may  be  entirely  lacking  except  the  constipated 
condition,  and  the  child  appear  in  good  health  in  other  respects;  but  fre¬ 
quently  there  are  abdominal  pain  and  flatulence;  evidences  of  indigestion 
in  general;  loss  of  appetite;  occasional  fever;  sometimes  vomiting;  anemia; 
high-colored,  scanty  urine  containing  indican  in  considerable  amount; 
and  less  frequently  various  nervous  symptoms,  including  headache, 
disturbed  sleep,  and,  it  is  claimed,  convulsions.  Not  only  may  the 
general  health  be  thus  affected,  lout  local  disturbances  may  "arise, 
such  as  fissures,  prolapse  of  the  anus,  hernia,  or  hemorrhoids.  Not 
infrequently  retained  fecal  masses  may  be  felt  as  hard  nodules  through 
the  abdominal  walls,  and  occasionally  these  may  attain  a  tumor-like  size 
and  hardness. 

Course  and  Prognosis. — In  the  acute  cases  the  prognosis  depends 
upon  the  etiology.  Relief  is  obtained  in  a  few  days  when  the  disturbance 
is  from  acute  indigestion  and  similar  removable  causes,  while  in  those  due 
to  organic  obstruction  the  prognosis  is  serious.  In  the  chronic  functional 
cases  there  is  no  direct  danger  to  life,  but  the  course  is  indefinite  and 
more  prolonged  and  the  general  health  sometimes  suffers  seriously. 
When  dependent  upon  chronic  dilatation  of  the  colon  the  prognosis  is 
more  grave. 

Diagnosis.— The  condition  is  generally  evident  from  the  history. 
One  may  sometimes  be  misled  by  the  statement  that  a  daily  evacuation 
of  the  bowels  occurs,  but  investigation  may  show  that  this  is  insufficient 
and  that  in  fact  much  fecal  matter  is  being  retained  in  the  colon.  The 
nervous  manifestations  attending  some  of  the  acute  attacks  or  the  exacer¬ 
bations  of  the  chronic  condition  may  simulate  so  closely  the  onset  of  acute 
infections,  including  meningitis,  that  difficulty  in  diagnosis  may  at  first, 
exist;  removed  later  by  the  prompt  recovery  following  the  administration 
of  a  purgative.  Fecal  concretions  in  the  colon  discovered  by  palpation 
may  sometimes  suggest  the  presence  of  a  tuberculous  peritonitis  or  of 
morbid  growths.  A  careful  examination  combined  with  a  study  of  other 
symptoms  will  generally  remove  all  doubt. 

The  chief  object  of  diagnosis  is  to  discover  the  cause.  In  the  acute 
cases  this  is  imperative,  inasmuch  as  only  surgical  interference  can  avail 
for  the  relief  of  some  of  them;  but  in  the  chronic  cases  also  it  is  of  impor¬ 
tance  in  order  to  select  the  proper  treatment.  In  this  connection  the 
value  in  some  cases  of  ocular  and  digital  examination  of  the  rectum  must 
not  be  overlooked. 

Treatment.— Attention  must  be  given  in  acute  constipation  to  the 
immediate  unloading  of  the  bowel.  Where  the  constipation  is  complete 
and  depends  upon  organic  obstruction  operative  interference  is  required  ; 
when  the  result  of  other  causes,  the  emptying  of  the  intestine  may  be 
accomplished  by  enemata  of  soap  and  water.  If  the  feces  are  very  hard, 

2  to  4  fl.  oz.  (59  to  118)  of  cotton-seed  oil  may  first  be  injected  and 
allowed  to  remain  for  a  few  hours;  and  if  the  mass  is  also  large  it  may  be 
necessary  carefully  to  break  it  up  with  the  finger  or  with  a  smooth- 
handled  teaspoon.  In  many  instances  of  brief  duration  a  soap-stick  is 
useful  in  the  case  of  infants,  or  a  glycerine  suppository  for  older  children. 
When  evidences  of  indigestion  accompany  the  constipation  a  cathartic 
is  more  serviceable,  using  calomel,  castor  oil,  or  milk  of  magnesia  in. 
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infants,  and  in  older  children  citrate  of  magnesia,  calcined  magnesia, 
castor  oil,  or  rhubarb. 

In  the  treatment  of  chronic  constipation  the  chief  attention  must  be 
given  to  the  cause.  As  this  is  oftenest  the  diet  it  may  be  considered  first. 
In  the  case  of  breast-fed  infants  aid  may  occasionally  be  obtained  by  a 
modification  of  the  mother's  milk  through  attending  to  her  own  diet  and 
hygiene,  the  effort  being  made  to  augment  the  supply  and  increase  the 
total  solids  (see  Vol.  I,  p.  106),  if  examination  shows  these  to  be  deficient. 
Apart  from  this,  if  the  infant  is  in  perfect  health  little  treatment  is 
required;  but  if  it  seems  advisable  olive  oil,  malt-extract  or  the  like  may^be 
used  as  for  bottle-fed  infants.  In  bottle-fed  babies  some  alteration  of  the 
diet  should  be  made.  The  amount  of  fat  may  be  raised  cautiously  to  3 
or  4  per  cent.,  if  this  is  found  to  be  well-digested ;  although  not  infrequently 
a  high  fat-percentage  is  a  producer  of  constipation.  The  protein  should 
not  be  too  high,  as  this  appears  sometimes  to  favor  constipation,  but  on 
the  other  hand  it  should  seldom  be  less  than  1  or  1.5  per  cent,  or  proper 
development  may  be  interfered  with.  The  employment  of  malt-sugar 
instead  of  lactose  may  relieve  the  trouble.  In  some  instances  the  use  of 
oatmeal- water  or  of  bran- water  as  a  diluent  is  of  benefit.  Orange-juice 
is  occasionally  serviceable  but  often  of  no  avail.  The  administration 
daily  of  1  to  2  fl.  drams  (3.7  to  7.4)  of  olive  oil  or  of  a  syrupy  malt-extract 
is  frequently  effective. 

In  infants  past  the  1st  year,  or  even  before  this,  and  in  older  children 
food  may  be  selected  of  a  laxative  nature  suitable  to  the  age.  The  amount 
of  cream  used  on  the  cereal  may  be  advantageously  increased  in  many 
instances.  This,  however,  must  be  tried  cautiously  lest  fat-indigestion 
develop.  The  quantity  of  milk  should  be  diminished  and  that  of  solid 
food  increased,  but  water  should  be  given  freely.  Buttermilk  and  acido¬ 
philus  milk  may  often  be  used  with  advantage  instead  of  plain  milk. 
Fruit-juices,  and,  later,  fruits  themselves,  are  excellent;  especially  to  be 
mentioned  here  being  prune-juice  and  sometimes  apple-sauce.  For  older 
children  figs,  prunes  and  dates  in  moderate  quantities  do  well  if  well- 
digested.  Such  green  vegetables  as  spinach,  beet-tops,  lettuce,  asparagus- 
tips,  and  string  beans,  and  such  flours  as  oatmeal,  whole-wheat  and 
Graham  are  of  the  laxative  class,  and  should  form  a  considerable  part  of 
the  diet.  Bran-biscuits1  made  at  home  are  frequently  serviceable. 
These  are  quite  palatable,  and  may  be  rendered  still  more  so  if  broken 
and  served  with  milk  and  sugar.  Increase  in  the  amount  of  butter  is 
often  efficacious  and  a  piece  of  butter  may  be  given  once  or  twice  a  day  to 
a  child  of  2  years  in  addition  to  that  used  on  bread  and  with  vegetables. 
Broth  frequently  exerts  a  laxative  action  through  the  salts  contained  in  it, 
and  dextrinizing  the  cereal  porridges  with  a  malt-extract  (seeVol.  I,  p.  165) 
may  sometimes  be  done  with  advantage.  In  general  those  articles*  of 
diet  which  are  largely  digested  and  absorbed,  such  as  the  protein  of  milk 
and  foods  consisting  chiefly  of  starch,  should  be  restricted  in  amount,  and 
those  containing  much  waste,  such  as  green  vegetables,  many  fruits,  and 
the  outer  coating  of  the  grain,  increased.  It  is  important  not  to  overdo 
this,  or  irritation  of  the  intestinal  tract  may  result,  producing  intestinal 
indigestion  or  the  spastic  type  of  constipation.  When  the  constipation 
is  simply  one  of  the  symptoms  of  chronic  intestinal  indigestion,  the  dietary 
suggested  may  be  entirely  inadmissible,  and  produce  symptoms  much 

1  Recipe  for  bran-biscuit:  Mix  1  pint  of  bran,  14  pint  of  flour,  and  1  level  table¬ 
spoonful  of  baking  soda.  Mix  14  pint  of  milk  and  4  tablespoonfuls  of  molasses 
Add  this  to  the  bran-mixture  and  bake  in  gem-pans. 
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more  troublesome  than  the  constipation.  In  such  cases  the  food  must  be 
selected  which  is  suitable  for  the  digestive  disturbance,  and  other  means 
employed  to  relieve  the  constipation. 

Training  is  of  great  importance  at  any  age.  Even  when  but  a  few 
months  old  a  regular  habit  is  favored  by  holding  the  infant  in  the  nursery- 
chair  at  the  same  hours  daily.  Older  children  should  be  compelled  to  give 
opportunity  for  the  bowel  to  empty  itself  at  a  fixed  hour,  at  a  time 
when  the  inclination  is  most  strongly  felt  and  when  there  is  nothing  to 
cause  hurry.  Shortly  after  breakfast  is  generally  a  suitable  time,  since 
the  eating  of  food  increases  the  intestinal  peristalsis  and  often  produces 
the  desire  for  an  evacuation.  The  disposition  of  children  is  to  resist 
this  desire  unless  they  are  instructed  never  to  do  so.  Hard  straining  is 
of  course  not  to  be  encouraged;  but  a  sufficient  time,  15  or  even  30  minutes, 
allowed  in  the  toilet  will  often  be  followed  by  a  stool,  even  though  at  first 
no  inclination  is  felt;  and  a  child  should  be  taught  that  it  can  do  nothing  in 
the  way  of  play  or  other  amusement  until  the  bowels  have  been  opened. 
A  low  seat  in  the  nursery-chair  or  toilet  may  help  when  evacuation  is 
difficult  with  a  higher  one. 

Exercise  and  massage  are  often  very  valuable.  Abdominal  massage 
applied  daily  by  one  understanding  it  properly  is  of  help  both  with  infants 
and  with  older  children.  Not  only  should  the  abdominal  muscles  be 
kneaded  to  increase  tone,  but  by  a  pushing  movement  with  the  flat  of  the 
hand  along  the  course  of  the  colon  the  intestinal  muscles  are  reached  and 
the  fecal  matter  aided  in  its  course  through  the  gut.  Abundant  exercise 
on  the  part  of  the  child  is  a  decided  aid.  I  have  seen  most  obstinate 
chronic  constipation,  resistant  to  strong  purgatives,  promptly  relieved  by 
the  removing  of  the  patient  to  a  hilly  summer-resort,  apparently  through 
the  greatly  increased  amount  of  exercise  taken. 

If  constipation  persists  in  spite  of  a  proper  diet  and  of  careful  training 
and  exercise,  medicinal  measures  and  other  allied  treatment  must  be 
employed  to  supplement  these.  They  should,  however,  be  used  no 
oftener  than  necessary  and  discontinued  as  soon  as  possible.  Supposi¬ 
tories  are  of  service  in  this  connection.  These  may  be  of  soap,  glycerine 
and  soap,  or  gluten.  Sometimes  the  introduction  of  the  oiled  ther¬ 
mometer-stem  gives  all  the  local  stimulus  to  contraction  that  an  infant 
requires.  Glycerine-suppositories  are  too  irritating  for  constant  use.  In 
the  training  of  children  to  a  daily  habit  suppositories  may  be  used  if  no 
stool  is  obtained  after  a  sufficient  time  has  been  passed  in  the  chair  or 
toilet.  In  a  short  while  it  is  probable  that  this  measure  will  be  no  longer 
required.  Enemata  are  also  useful  in  emptying  the  bowels  in  chronic 
constipation,  but,  like  suppositories,  should  not  be  employed  as  a  routine 
measure.  They  should  be  small  unless  there  is  reason  to  believe  that 
there  is  a  large  fecal  accumulation.  Small  injections  of  cotton-seed  or 
other  bland  oil  are  the  least  irritating  and  are  employed  to  soften  the 
feces;  somewhat  larger  ones  of  well-diluted  glycerine  (1 : 10)  are  serviceable 
when  there  is  lack  of  tone ;  and  still  larger  ones  of  normal  salt-solution  for 
infants,  or  of  soap  and  water  at  this  age  or  for  older  children,  where  there 
has  been  no  passage  for  several  days.  Enemata  are  less  serviceable  than 
suppositories  when  only  local  stimulation  is  required,  as  they  lose  their 
effect  and  need  to  be  constantly  increased  in  size.  One  of  the  most  suc¬ 
cessful  courses  of  local  treatment  in  chronic  constipation  is  the  giving 
nightly  on  retiring  an  enema  of  sweet  oil  of  from  2  to  6  fl.  oz.  (59  to  177) 
or  more,  depending  upon  the  age  of  the  child  and  the  tolerance  of  the 
bowel.  In  the  morning  the  desire  for  an  evacuation  will  probably  be 
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present  and  the  softened  stool  passed  without  difficulty.  In  obstinate 
cases  it  may  at  first  be  necessary  to  administer  a  saline  laxative  in  small 
dose  before  breakfast,  but  the  need  of  this  generally  soon  ceases.  Stretch¬ 
ing  of  the  anal  sphincter  is  occasionally  very  serviceable  in  the  instances 
where  great  spasm  of  the  muscle  is  present  or  where  evacuation  is  evidently 
painful.  This  is,  however,  seldom  necessary,  the  difficulty  being  over¬ 
come  by  other  measures. 

Treatment  with  drugs  by  the  mouth  is  to  be  mentioned  last,  because, 
although  often  necessary,  it  is  to  be  deprecated.  In  infancy  some  mild 
remedy  added  to  the  bottle-food  is  often  of  great  service.  Here  may  be 
mentioned  manna  (5  to  10  grains)  (0.32  to  0.65),  phosphate  of  soda 
(5  to  20  grains)  (0.32  to  1.3),  or  milk  of  magnesia  to  1  fL  dram)  (2  to  4). 
Castor  oil,  although  laxative,  commonly  leaves  constipation  in  its  train, 
and,  like  calomel,  should  be  reserved  for  times  when  distinct  evidences  of 
indigestion  are  also  present.  Some  of  the  less  bitter  preparations  of 
cascara  in  doses  determined  by  trial  are  of  great  service.  Senna  and 
phenolphthalein  are  useful  drugs,  and  the  syrupy  malt  extracts  are  often 
efficacious.  It  is  a  good  plan  to  continue  no  one  of  these  substances,  or 
indeed  any  other  measure,  without  change.  Thus  the  giving  of  a  laxative 
may  be  replaced  after  a  few  days  by  the  use  of  suppositories  or  by  enemata. 
In  this  way  the  acquiring  of  a  tolerance  for  the  treatment  is  avoided  as 
much  as  possible. 

In  subjects  past  the  period  of  infancy  the  same  internal  remedies  may 
be  employed  in  larger  amount,  or  such  drugs  used  as  sulphate  of  magnesia 
with  syrup  of  rhubarb,  syrup  of  senna  with  cascara,  phenolphthalein  in 
small  dose,  or  one  of  the  laxative  mineral  waters  before  breakfast.  The 
same  precautions  should  be  taken  as  in  infancy  against  the  patient 
becoming  accustomed  to  any  one  measure.  Among  some  of  the  other 
remedies  recommended  for  either  infancy  or  children  are  agar-agar, 
exodin,  purgen,  purgatin  and  petrolatum  liquidum.  Agar-agar,  accord¬ 
ing  to  Schmidt,1  contains  0.6  per  cent,  of  cellulose  and  acts  purely 
mechanically.  It  may  be  mixed  with  cereal  and  given  in  the  foim  of  a 
porridge.  Liquid  paraffin  (petrolatum  liquidum)  is  one  of  the  most 
popular.  This,  too,  acts  mechanically,  and  may  be  administered  plain 
or  made  into  an  emulsion  with  an  aromatic  water.  Children  old  enough 
to  take  pills  may  receive  small  doses  of  aloin  or  of  podophyllm.  At  all 
ages  drugs  which  increase  the  tone  of  the  intestinal  or  abdominal  muscles 
are  useful,  especially  to  be  mentioned  being  nux  vomica. 
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This  exceedingly  common  disorder  affecting  both  infants  and  older 
children  is  very  frequently  associated  with  gastric  indigestion,  but-  pro 
ably  still  oftener  occurs  alone.  It  is,  strictly  speaking,  a  purely  lunc- 
tional  disturbance,  yet  in  symptoms  it  may  sometimes  not  be  readily 
distinguishable  from  mild  cases  of  ileocolitis  characterized  by  actual 
inflammatory  lesions.  It  is  one  of  the  most  difficult  diseases  to  treat, 

especially  in  infancy. 


A.  Chronic  Intestinal  Indigestion  in  Infants 
(Intestinal  Dyspepsia;  Decomposition) 

Etiology  and  Pathology.— The  disease  is  much  oftenest  seen  in 
the  1st  year  of  life  and  especially  in  the  first  6  months  Poor  hygienic 
surroundings  predispose,  as  does  very  greatly  a  congenital  constitutional 

1  Miinch .  mecl.  Wochenschr.,  1905,  LII,  1970. 
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debility.  This  last  is  a  common  factor,  the  infants  in  many  cases  having 
been  born  prematurely  or  being  the  offspring  of  tuberculous  or  syphilitic 
parents,  or  of  others  with  some  unfavorable  constitutional  influence  in 
the  way  of  parentage.  Among  frequent  causes  is  the  occurrence  of 
attacks  of  acute  intestinal  indigestion  or  acute  ileocolitis.  Of  all  etiolog¬ 
ical  factors,  however,  the  continued  employment  of  an  unsuitable  diet  is 
by  far  the  most  influential  and  common.  It  is  on  this  account  that  the 
disease  is  much  oftener  seen  in  those  artificially  fed,  although  it  is  true 
that  breast-fed  infants  may  readily  develop  it  if  the  breast-milk  is  of 
unsuitable  character,  of  if  the  intestinal  tract  of  the  infant  chances  to  be 
intolerant  of  some  of  the  food-elements. 

In  breast-fed  children  the  fault  is  sometimes  easily  ascertained.  The 
quantity  of  milk  secreted  by  the  mother  and  taken  by  the  child  may  be 
constantly  too  great.  In  other  instances  the  supply  is  far  from  sufficient 
and  the  infant’s  general  health  consequently  suffers,  until  finally  the 
intestinal  functions  are  so  weakened  that  an  amount  of  food  which  will 
be  properly  nourishing  cannot  be  assimilated.  In  still  others— and 
these  the  most  frequent  of  all— some  of  the  constituents  of  the  breast- 
milk  are  easily  discovered  to  be  secreted  in  excess.  Many  times,  however, 
analysis  reveals  nothing  whatever  which  can  account  for  the  persistent 
indigestion  present.  Sometimes  it  appears  to  be  some  constitutional 
trouble  with  the  nursing  mother,  as  when,  for  instance,  she  is  of  a  highly 
neurotic  temperament,  or  shows  other  evidences  of  ill  health,  although 
the  way  in  which  the  milk  is  affected  is  not  discoverable. 

In  the  case  of  artificially  fed  infants  the  fact  that  the  diet  is  necessar¬ 
ily  an  unnatural  one  renders  it  unfit  in  any  form  for  many  infants,  and 
chionic  indigestion  is  an  unavoidable  result.  The  chemical  differences  in 
the  pioteins  and  fats  make  it  impossible  to  prepare  a  milk-modification 
exactly  like  human  milk,  and  in  addition  is  the  lack  of  similarity  in  the 
ferments,  salts  and  other  bodies,  the  importance  of  the  action  of  which 
is  till  imperfectly  understood.  Oftener  there  is  a  very  evident  and  clearly 
recognizable  fault  with  some  one  of  the  ingredients,  an  amount  of  this 
being  given  which  the  digestion  cannot  tolerate.  Besides  this  comes 
prominently  into  play  in  bottle-fed  babies  the  element  of  infection  of 
the  milk  by  germs  of  various  sorts.  (See  Acute  Gastroenteric  Intoxica- 
?’  1^6.)  Finally  it  frequently  happens  in  well-advanced  cases 
that  although  a  change  in  an  unsuitable  milk  mixture  would  have  been 
efficacious  if  made  earlier,  the  infant  when  coming  under  observation  has 
reached  a  condition  where  no  alterations  of  the  diet  which  may  be 

attempted  have  any  beneficial  effect,  the  child  being  unable  to  make  use  of 
the  elements  supplied. 

Just  what  the  principal  defects  in  the  diet  may  be  in  cases  in  bottle- 
led  infants  is  a  matter  much  discussed  and  far  from  ultimately  settled, 
this  subject  has  already  been  considered  to  some  extent  elswhere.  (Soe 
Action  of  the  Different  Food  Elements  in  Digestion,  Vol.  I,  pp.  98,  128, 

1 J8 :  Fmkelstein’s  Classification,  p.  56;  Feces  in  Disease,  p.  97.)  Undoubt 
ediy  too  much  blame  was  formerly  placed  upon  an  excess  of  protein,  and 
especially  of  casein  ;  and  the  disposition  now  is  in  many  quarters  to  attrib- 
ute  indigestion  solely  to  the  whey,  the  carbohydrates,  or  the  fat. 
Thysicians  who  have  repeatedly  seen  good  results  from  the  use  of  whey 
hesitate  to  assign  to  it  all  the  evil  influences  claimed  by  some  observers. 
Dou  btless  there  is  some  middle  ground  of  belief  which  will  eventually  be 
established  There  is  at  any  rate  a  very  general  agreement  at  the  present 
time  that  the  tat  of  the  milk  is  one  of  the  ingredients  most  difficult  to 
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digest.  Less  often  the  sugar  causes  trouble,  but  to  what  extent  this  is  an 
independent  action,  or  how  much  it  acts  synergetically  with  other  ele¬ 
ments  of  the  food  is  still  uncertain.  The  addition  of  amylaceous  food 
to  the  nourishment  aids  digestion  in  many  cases ;  and  in  others  is  certainly 
the  cause  of  chronic  intestinal  indigestion.  Many  of  the  proprietary 
infant’s  foods  probably  act  harmfully  through  the  high  percentage  of 
unconverted  starch  present. 

The  whole  matter  is  still  in  the  process  of  solution.  It  must  be  rec¬ 
ognized,  however,  that,  although  there  may  be  a  general  rule  evolved, 
and  although  fat-indigestion  is  certainly  a  very  common  form,  yet  the 
question  is,  to  some  extent,  an  individual  one  and  has  to  be  determined 
largely  for  each  child. 

Here  may  be  again  mentioned  the  fact,  emphasized  by  many  writers, 
that  the  trouble  appears  not  always  to  be  in  the  intestine  itself,  although 
perhaps  primarily  so,  but  in  the  defective  metabolism  in  the  tissues  of  the 
body.  This  is  particularly  true  of  the  advanced  cases  where  the  condition 
of  infantile  atrophy  (Vol.  I,  p.  719)  finally  develops.  It  is  not  only  the 
failure  to  absorb  food  to  a  sufficient  extent  which  is  at  work  in  these  cases, 
but  the  harmful  action  of  abnormal  substances  produced  in  the  intestines 
or  in  the  tissues. 

Pathological  Anatomy. — In  typical  cases  there  are  no  lesions  found, 
the  disease  being  a  purely  functional  disturbance.  In  advanced  cases, 
however,  complicating  secondary  lesions  appear,  among  them  inflamma¬ 
tion  of  the  intestinal  mucous  membrane.  The  disorder  than  has  changed 
to  a  condition  of  chronic  ileocolitis. 

Symptoms. — In  some  cases  there  is  constant  diarrhea,  the  stools 
being  watery,  greenish,  and  containing  curdy  masses  of  various  sizes. 


Fig.  261. — Chronic  Intestinal  Indigestion 
Child  of  months,  in  the  Children’s  Hospital  of  Philadelphia.  Great  wasting;  mod¬ 
erate  fever;  bowels  loose;  failure  to  improve  under  any  treatment;  death. 

The  number  is  seldom  large,  they  are  passed  without  pain,  and  mucus  is 
seen  in  small  amount  only,  if  at  all.  If  later  in  the  disease  there  is 
constantly  a  large  amount  of  mucus  present,  it  is  probable  that  a  chronic 
ileocolitis  of  mild  grade  has  developed.  In  other  cases  the  stools  are  only 
occasionally  diarrheal,  or  this  may  alternate  with  constipation,  or  there 
may  be  a  chronic  constipation,  the  passages  often  being  pasty  and  white 
or  grey  in  color  and  sometimes  hard,  either  in  small  scybalous  masses,  or 
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in  larger  form  with  difficulty  in  evacuation  and  requiring  enemata  or 
purgatives.  In  any  event  microscopical  and  chemical  examination  often 
reveals  undigested  food,  especially  fat;  free,  or  in  the  form  of  soap.  The 
odor  of  the  stool,  whether  loose  or  formed,  is  generally  unpleasant  or  sour; 
and  occasionally  offensive  if  there  is  decomposition  of  proteid  material 
going  on.  The  buttocks  may  be  reddened  if  the  passages  are  diarrheal. 

Vomiting  occurs  occasionally  in 
most  instances,  but  is  not  a  constant 
or  troublesome  symptom  unless  the 
disease  is  complicated  by  gastric 
indigestion.  The  abdomen  is  usu¬ 
ally  distended  by  gas  and  there  is 
frequent  colic  if  constipation  is  pre¬ 
sent,  but  less  often  so  if  diarrhea. 
The  appetite  is  generally  good  and 
sometimes  large;  the  tongue  varies 
in  appearance;  there  is  often  irreg¬ 
ular  fever  alternating  with  normal 
or  low  temperature,  or  there  may  be 
more  constant  elevation,  but  only 
when  symptoms  of  constitutional 
intoxication  develop.  The  urine 
may  show  the  presence  of  the 
acetone  bodies  and  an  increased 
output  of  nitrogen  in  the  form  of 
ammonia,  but  this  is  not  always 
the  case.  In  some  patients  there 
arises  an  intolerance  for  cow’s  milk 
in  any  form,  its  administration  being 
followed  by  an  exacerbation  of  the 
symptoms,  including  vomiting,  diar¬ 
rhea,  fever,  and  sometimes  cutane¬ 
ous  eruptions  and  evidence  of  a  dis¬ 
turbed  nervous  state. 

The  chief  symptom,  however,  is 
persistent  increasing  malnutrition , 
with  all  the  symptoms  already 
described  under  the  heading  of 


50 


48 


38 


34- 


32 


30 


28 


-60-26 


54- +02- 


44--+00- 


24- -96 


§ 


m 


a 


i 


i 


0 


1 


I 


Fig.  262. — Exacerbation  of  Symptoms 
in  a  Case  of  Chronic  Intestinal 
Indigestion. 

George  B.,  aged  6  months.  In  the 
Children’s  Hospital  of  Philadelphia  for 
chronic  intestinal  indigestion.  Weight  7 
pounds,  7  ounces.  (3374.)  Occasional  vomit¬ 
ing;  2  to  3  slightly  undigested  and  diarrheal 
stools  daily;  much  emaciated.  Dec.  12, 
suddenly  developed  apathy  toxemic  symp-  infantile  atrophy  (p.  58  and  Vol.  I,  p. 

toms;  prostration;  distended  abdomen;  5  721).  The  children  gradually  waste 
to  7  diarrheal  stools  daily,  greenish,  with  '  +  °  -i  J  £ 

pus  and  mucus;  increase  of  temperature,  more  and  more,  and  suffei  from 
Final  recovery.  low  temperature,  feeble  circulation, 

anemia,  and  increasing  debility. 
They  are  usually  constantly  fretful  in  the  early  stage  and  often  apathetic 
later.  During  this  condition  of  malnutrition  no  very  positive  evi¬ 
dences  of  indigestion  may  be  discoverable.  Yet  diminishing  the  amount 
of  food  of  these  infants  may  increase  the  rapid  loss  of  weight,  while 
increasing  the  amount  may  have  the  same  effect,  often  with  attacks 
of  diarrhea  or  sometimes  of  autointoxication  of  a  dangerous  nature. 

Course  and  Prognosis. — The  course  of  the  disease  is  very  variable 
and  the  duration  uncertain.  At  best  it  is  long-continued  and  lasts  for 
months  before  recovery  is  assured.  In  some  instances  the  loss  of  weight 
is  constant  and  extreme  (Fig.  261).  In  others  there  may  be  long  periods 
during  which  it  is  stationary  or  even  in  which  temporary  improvement 
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and  increase  of  weight  occur,  to  be  followed,  however,  by  relapse.  In 
still  others,  not  too  far  advanced  when  coming  under  observation,  there 
is  eventually  a  more  or  less  steady  increase  of  weight  and  return  to  gen¬ 
eral  health.  In  nearly  all,  however,  there  are  liable  to  be  exacerbations, 
depending  probably  upon  intercurrent  acute  dyspeptic  disturbances  of 
the  stomach  and  intestines  perhaps  advancing  to  the  stage  of  intestinal 
toxemia.  Vomiting  may  then  for  a  time  become  troublesome  or  diarrhea 
be  a  marked  symptom,  while  fever  develops,  and  the  nervous  symptoms 
characteristic  of  the  condition  (pp.  58  and  110)  may  appear  (Fig.  262). 
Infections  of  some  sort  are  very  liable  to  increase  the  unfavorable  condition. 

The  prognosis  is  always  serious,  especially  in  cases  with  diarrhea, 
and  in  those  others  in  which,  with  little  active  intestinal  disturbance, 
improvement  in  weight  fails  to  take  place  no  matter  what  change  in  diet 
is  made.  In  the  majority  of  such  cases  death  follows  finally  from  some 
complicating. disorder  or  from  exhaustion  or  intoxication,  perhaps  during 
an  exacerbation. 

The  earlier  in  the  disease  the  treatment  is  commenced  the  greater  is 
the  chance  of  recovery.  On  the  other  hand,  an  infant  who  has  long 
tolerated  the  disorder  may  be  assumed  to  possess  greater  resisting  power. 
Serious  although  the  disease  is,  even  apparently  hopeless  cases  sometimes 
recover  under  proper  treatment,  but  without  this  there  is  little  chance  for 
improvement.  When  recovery  does  take  place  it  is  usually  finally  com¬ 
plete  and  the  condition  of  the  child  in  the  2d  or  3d  year  seems  often  to  be 
no  worse  as  a  result  of  the  illness  in  the  1st  year  of  life.  Some  patients, 
however,  continue  delicate,  or  later  suffer  more  or  less  from  intestinal 
disturbances. 

Complications. — These  are  numerous  and  are  largely  those 
described  under  ileocolitis  and  infantile  atrophy;  consisting  of  thrush, 
erythema  and  intertrigo  especially  of  the  anal  region  if  there  is  diarrhea, 
furunculosis  or  other  suppurative  processes  of  the  surface  of  the 
body,  suppurating  otitis,  bronchitis  and  atelectasis.  There  may  be  wide¬ 
spread  petechise  before  death,  and  often  terminal  pneumonia,  nephritis,  or 
convulsions  may  develop.  The  disease  may  readily  pass  into  an  ileocol¬ 
itis  of  a  chronic  nature  and  result  fatally. 

Diagnosis. — The  advanced  cases  are  to  be  distinguished  chiefly 
from  infantile  atrophy  depending  upon  other  causes,  such  as  congenital 
asthenia,  tuberculosis,  and  syphilis.  The  history  of  early  digestive 
troubles  preceding  the  atrophy  is  generally  sufficient  to  confirm  the  diag¬ 
nosis  of  chronic  intestinal  indigestion,  if  no  positive  symptoms  of  constitu¬ 
tional  disorders  contraindicate  this.  The  diagnosis  is  also  to  be  made 
from  milder,  long-continued  cases  of  chronic  ileocolitis.  Both  diseases 
produce  wasting  and  exhibit  disturbances  of  the  stools;  but  in  indigestion 
these  stools  fail  to  show  the  constant  large  amount  of  mucus  which  is 
diagnostic  of  chronic  ileocolitis.  As  already  stated,  the  passing  of  the 
functional  into  the  inflammatory  disorder  is  of  great  frequency.  The 
recognition  of  the  cause  of  the  chronic  intestinal  indigestion  is  important 
but  often  very  difficult.  A  careful  consideration  of  the  earlier  history  of 
the  case,  with  special  reference  to  the  nature  of  the  diet  employed,  is 
frequently  a  great  aid  in  this  direction.  An  excess  of  carbohydrate  in  the 
food  produces  colic  and  very  possibly  watery,  irritating,  acid  movements, 
often  with  a  penetrating  acid  odor  suggesting  acetic  acid;  sometimes 
offensive,  if  there  is  a  combined  protein-indigestion.  Excess  of  protein 
may  occasion  either  constipated  or  diarrheal  stools  with  a  putrefying 
odor,  and  protein-curds  may  be  present.  Excess  of  fat  may  also  result 
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in  either  constipation  or  diarrhea.  In  the  former  the  stools  are  of  a  grey 
or  white  color,  are  composed  largely  of  insoluble  fatty  soaps,  and  may 
have  an  unpleasant  smell.  When  diarrhea  is  the  symptom  the  stools  may 
be  pale-yellow,  with  a  sour  or  offensive  odor,  more  or  less  glistening  from 
the  presence  of  fat,  and  reveal  under  the  microscope  fat-globules  and 
crystals  in  excess.  In  many  other  cases  they  are  watery,  mucous,  green¬ 
ish,  and  with  numerous  curdy  masses  of  a  whitish  color.  (See  Feces  in 

Digestive  Diseases,  p.  97.)  . 

Treatment. — Medicinal  treatment  is  purely  symptomatic.  Con¬ 
stipation  is  to  be  relieved  by  enemata  or  gentle  laxatives;  occasionally 
by  free  purgation  if  there  are  symptoms  of  acute  gastric  or  intestinal 
indigestion.  Diarrhea  may  be  checked  by  appropriate  means.  (See 
Acute  Intestinal  Indigestion,  p.  105.)  Colic  is  to  be  treated  by  measures 
already  referred  to  for  this  disorder  (p.  96).  The  strength  must  be 
sustained  by  stimulants,  the  body- temperature  by  external  heat.  During 
exacerbations  brief  starvation  must  be  instituted  and  a  purgative  given. 
This  is  especially  true  if  symptoms  of  intoxication  have  appeared. 

In  the  line  of  hygienic  treatment,  care  is  required  that  the  infant 
have  plenty  of  fresh  air.  This  is  a  matter  of  great  importance.  It  is 
well-recognized  that  infants  with  malnutrition,  confined  to  close  hospital- 
wards,  do  not  thrive,  whether  chronic  intestinal  indigestion  or  other 
disorders  be  operative.  The  infant  may  be  kept  in  bed  and  the  windows 
of  the  room  open;  or  if  well  enough  be  taken  out  of  doors  daily,  the 
bodily  temperature  in  cool  weather  being  maintained  by  the  free  use  of 
hot-water  bottles.  It  is  only  when  the  infant’s  temperature  is  decidedly 
subnormal,  or  when  exposure  to  cooler  air  is  followed  by  a  dangerous 
depression  of  the  child’s  temperature  in  spite  of  efforts  to  prevent  this, 
that  the  airing  described  must  be  avoided.  In  such  cases  the  infant 
must  perforce  be  kept  in  a  well-warmed  room  until  sufficiently  improved 
to  bear  the  cooler  air.  Conversely,  in  very  hot  weather  the  infant  must 
be  nearly  unclothed  and  kept  in  the  shade  or  in  a  room  as  cool  as  possible. 
In  very  feeble  infants  rubbing  the  body  under  the  covers  with  warm  oil 
should  replace  the  bath.  In  others  a  daily  sponge-bath  or  tub-bath  is  of 
advantage,  provided  a  good  reaction  follows. 

By  far  the  most  important  treatment,  however,  is  dietetic,  and  this 
is  frequently  one  of  the  most  difficult  problems  which  the  physician  ever 
encounters.  In  the  cases  of  chronic  indigestion  in  hr  east-fed  infants  too 
great  haste  must  be  avoided  in  advising  weaning.  I  cannot  too  strongly 
insist  upon  this  point.  Sometimes  a  regulation  of  the  mother’s  diet  and 
method  of  life,  or  some  alteration  in  the  frequency  of  feeding  the  infant 
will  suffice.  In  other  cases,  the  employment  once  or  twice  daily  of  an 
artificial  food  may  answer,  breast-milk  being  still  the  principal  diet;  since 
the  giving  of  even  a  small  amount  of  human  milk  seems  frequently  in 
some  way  to  enable  the  infant  to  digest  more  satisfactorily  a  diet  largely 
artificial.  As  an  artificial  food,  one  low  in  sugar  and  fat  is  generally  to 
be  preferred,  protein-milk  in  some  form  being  one  of  the  best.  Some 
infants  in  spite  of  evident  failure  to  digest  breast-milk  perfectly  continue 
to  thrive  in  other  respects,  and  in  such  it  is  certainly  well  to  delay  the 
withdrawing  of  breast-feeding,  inasmuch  as  there  is  no  surety  that  artifi¬ 
cial  feeding  may  not  have  a  worse  result.  The  temporary  withdrawal 
of  the  breast  for  24  or  more  hours  at  a  time  may  suffice  in  such  cases. 
When,  however,  the  indigestion  is  persistent  and  the  child  is  losing  ground 
in  spite  of  faithful  efforts  to  remove  the  difficulty,  either  the  employment 
of  a  wet-nurse  or  the  institution  of  weaning  becomes  necessary. 
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In  the  dietetic  treatment  of  artificially  fed  infants  with  chronic  intes¬ 
tinal  indigestion,  the  first  thing  required  is  a  very  careful  survey  of  the 
previous  history  in  the  effort  to  determine  what  element  of  the  food,  or 
fault  in  the  preparation,  has  originally  produced  the  disease,  or  has  main¬ 
tained  it.  The  minutest  details  should  be  ascertained,  and  long-con¬ 
tinued,  persistent  study  may  be  necessary.  Not  only  the  character  of  the 
food  must  be  considered,  and  the  degree  of  digestion  of  this,  especially  by 
an  examination  of  the  stools,  but  the  quantity  given,  the  intervals  of 
feeding,  the  rapidity  of  taking  nourishment,  the  amount  of  dilution  or 
concentration,  and  many  other  circumstances.  If  active  symptoms  are 
present,  dietetic  treatment  may  well  begin  with  a  moderate  starvation  for 
24  hours  or  longer.  For  this  purpose  some  thin  cereal  decoction  such  as 
barley-water  or  arrowroots  water,  is  generally  of  service.  After  this,  some 
form  of  diet  of  weak  strength  must  be  selected  until  better  digestive 
conditions  are  established,  and  a  more  permanent  food-supply  of  a 
satisfactory  character  can  be  tolerated.  Here  there  is  a  large  choice, 
depending  upon  what  the  dietetic  cause  and  the  character  of  the  symp¬ 
toms  appear  to  have  been.  If  the  study  of  the  stools  (p.  99)  shows  that 
the  fat  is  especially  difficult  of  digestion,  as  is  true  in  the  large  majority 
of  cases,  milk-mixtures  made  from  skimmed  milk  are  suitable,  or,  still 
better,  in  my  experience,  those  from  buttermilk  or  acidophilus  milk  (see 
Vol.  I,  pp.  153  and  155).  The  degree  of  dilution  will  depend  upon  the 
tolerance  for  protein.  Inasmuch  as  the  caloric  value  of  these  foods  is  low, 
they  may  often  be  strengthened  by  the  addition  of  carbohydrate  in  some 
form.  If  there  is  difficulty  in  the  digestion  of  sugar,  as  shown,  for  instance, 
by  acid  diarrhea  with  irritation  of  the  buttocks,  buttermilk  is  of  especial 
value  on  account  of  its  low  sugar-content  (Vol.  I,  p.  154).  It  frequently 
happens  that  a  moderate  amount  of  fat  may  be  tolerated  if  the  sugar- 
content  of  the  food  is  low.  Casein-milk  in  some  of  its  forms  is  serviceable 
for  the  same  reason,  having  a  somewhat  reduced  amount  of  fat  with  a  low 
percentage  of  carbohydrate,  unless  sugar  has  been  added  to  it  (Vol.  I,  p. 
157).  Since  there  is  a  difference  in  the  digestibility  of  the  sugars,  it  is  often 
possible  to  fortify  the  food  by  the  addition  of  saccharose;  or  of  a  dextrin- 
maltose  preparation  (Vol.  I,  p.  130)  in  place  of  milk-sugar.  Often,  how¬ 
ever,  dextrin-maltose  preparations  will  increase  the  tendency  to  diarrhea. 
It  is  well  also  to  augment  the  alkalinity  of  the  dextrin-maltose-mixture 
by  the  addition  of  bicarbonate  of  potash. 

In  very  many  conditions  the  addition  of  an  insoluble  carbohydrate 
such  as  a  thin  or  thick  cereal  decoction  is  of  great  advantage,  its  strength 
varying  with  the  case.  The  mode  of  action  of  this  ingredient  is  uncer¬ 
tain.  The  starch  is  to  an  extent  digested  and  utilized,  and  to  an  extent 
also  acts  mechanically  as  a  protective  colloidal  substance.  Certainly 
many  infants  do  better  when  the  plain  water  used  as  a  diluent  in  the 
mixture  is  substituted  by  a  cereal  water.  The  employment  of  starch 
serves  a  purpose  not  attained  by  the  addition  of  soluble  carbohydrate. 
It  is  for  this  reason  that  the  use  of  the  various  malt-soups  is  often  more 
efficacious  than  the  addition  of  sugar  or  of  dextrin-maltose  preparations 
alone.  (See  Malt-soup,  Vol.  I,  p.  166.)  The  casein  of  the  food  is  less  fre¬ 
quently  a  source  of  indigestion,  but  undoubtedly  can  produce  it,  especially 
in  the  early  months  of  life.  The  symptoms  are  indefinite,  but  often  consist 
in  flatulence,  colic,  constipation,  and  an  offensive  odor  to  the  stools; 
less  often  in  the  passing  of  casein-curds  (p.  98).  Under  such  conditions, 
whey  is  frequently  a  valuable  remedy.  Its  caloric  value  is  low;  but  in 
spite  of  this  young  infants  will  frequently  thrive  on  it  for  a  time.  Its 
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nutritional  value  may  be  increased  by  the  addition  of  small  amounts  of 
strong  cream,  when  no  fat-indigestion  is  present.  The  amount  of  casein 
added  in  this  way  is  inconsiderable.  In  some  cases  where  fat,  too,  is 
not  tolerated,  the  whey  should  be  made  of  skimmed  milk,  and  white  of 
egg  may  be  added  to  it,  and  sugar  also,  preferably  dextrin-maltose 
preparations,  if  found  desirable.  The  employment  of  a  malt-soup  is 
sometimes  useful  here,  inasmuch  as  it  contains  both  soluble  and  insoluble 
carbohydrate.  In  still  other  cases  the  digestibility  of  the  casein  of  the 
food  may  be  increased  by  peptonizing,  but  this  has  not  as  great  a  value 
as  was  formerly  attributed  to  it. 

In  many  instances  an  intolerance  for  any  form  of  milk  develops, 
usually,  however,  only  temporary,  and  some  other  kind  of  nourishment 
must  be  employed  for  a  time.  Here  the  cereal  gruels  and  albumen-water 
are  often  serviceable.  The  gruel  must,  however,  be  sufficiently  strong 
to  give  it  some  real  food-value. 

As  regards  all  these  methods  described,  it  is  to  be  remembered  that, 
as  a  rule,  they  are  to  be  looked  upon  as  temporary  procedures,  to  be  care¬ 
fully  changed  when  the  digestive  disorder  has  been  abated.  It  is  equally 
necessary,  too,  to  make  our  first  effort  the  allaying  of  the  symptoms;  not 
the  increasing  of  the  weight  of  the  child.  So  long  as  the  strength  is 
maintained,  and  the  weight  remains  stationary  or  diminishes  but  little, 
the  effort  to  cause  a  gain  in  this  respect  should  be  deferred  until  the  other 
symptoms  are  sufficiently  relieved. 

Besides  the  ingredients  of  the  food,  its  dilution  and  its  frequency  of 
administration  must  be  considered.  Some  infants  do  better  on  a  diluted 
food;  others  upon  smaller  amounts  of  a  more  concentrated  nourishment. 
Only  trial  can  show  which  is  to  be  preferred.  As  a  rule,  too,  it  is  better 
to  make  the  intervals  of  feeding  decidedly  longer  than  in  health.  A  3- 
hour  or  4-hour  interval  in  the  early  months  of  life  may  be  better  than 
one  of  2  or  hours.  Still  another  factor  is  of  importance,  namely  the 
mutual  influence  which  the  different  food-ingredients  exercise  upon  each 
other.  For  instance,  the  addition  of  a  high  carbohydrate-percentage 
may  make  both  the  protein  and  the  fat  more  digestible,  as  seen,  for 
instance,  when  malt-soup  is  employed;  or  in  other  cases  fat  may  be  toler¬ 
ated  if  the  whey  is  diminished  in  amount  or  if  the  sugar  is  reduced.  (See 
Vol.  I,  pp.  41,  42,  166.) 

The  method  of  changing  from  any  one  of  these  substitutions  men¬ 
tioned  to  one  containing  the  usual  elements  in  more  normal  ratio  is  often 
a  difficult  matter  which  must  be  determined  for  the  individual  case. 
Thus  an  infant  taking  whey  may  have  this  fortified  by  egg-albumen,  and 
later,  in  cases  of  casein-indigestion,  after  the  symptoms  have  been  relieved, 
by  the  gradual  addition  of  peptonized  milk;  or  if  fat-indigestion  has  been 
present  also,  first  of  skimmed  milk  and  then  of  whole  milk.  A  baby  with 
sugar-intolerance  fed  upon  casein-milk  may  gradually  have  increased 
amounts  of  saccharose  or  dextrin-maltose  added.  One  with  fat-indi¬ 
gestion,  fed  upon  buttermilk,  may  after  a  time  have  small  amounts  of 
cream  added.  Certain  practical  points  in  the  method  of  preparation 
must  be  borne  in  mind  in  making  any  such  changes.  Thus,  before  mixing 
cream  or  milk  with  whey,  the  latter  must  be  heated  sufficiently  to  destroy 
the  rennet,  or  the  casein  will  be  coagulated.  So  too,  in  fortifying  whey 
with  cream,  the  fat-percentage  of  the  latter  must  be  considered  in  order 
to  obtain  the  result  desired.  It  will  be  readily  seen,  for  instance,  that 
using  a  cream  of,  say,  30  per  cent,  fat-strength,  the  addition  of  1  part  of 
this  in  30  parts  of  the  food  increases  the  fat  by  1  per  cent.,  but  raises  the 


CHRONIC  INTESTINAL  INDIGESTION  141 

percentage  of  casein  to  so  small  an  extent  that  this  may  be  ignored 
entirely.  Were'a  weaker  cream  used,  much  more  of  it  would  be  required 
and  the  casein  might  be  increased  undesirably.  Milk  or  cream  added  to 
buttermilk  will  be  coagulated  by  the  acid  present,  and  the  mixture  must 

be  shaken  well  and  not  allowed  to  stand  any  length  of  time  before  it  is 
given. 

With  the  use  of  the  sustitutes  for  milk-feeding  in  the  form  of  the  very 
numerous  proprietary  foods  on  the  market,  I  have  had  a  large  experi¬ 
ence  in  cases  seen  in  the  practice  of  other  physicians.  My  belief  is 
that  little  if  anything  is  to  be  gained  by  their  employment  which  cannot 
be  obtained  by  some  of  the  methods  already  outlined,  and  the  lack  of 
sufficient  general  knowledge  of  their  composition  prevents  physicians, 
as  a  rule,  from  using  them  intelligently.  In  no  disease  is  the  study  of 
the  individual  of  greater  necessity  than  in  chronic  intestinal  indigestion, 
and  this  is  seldom  made  when  proprietary  foods  are  ordered.  It  is  only 
by  this  study  and  by  the  consideration  of  the  apparently  unimportant 
matters  that  success  can  be  obtained,  whatever  the  food  employed. 

Many  cases  are  encountered,  however,  in  which  no  change  of  diet 
made  appears  to  influence  in  the  slightest  the  general  condition  of  the 
child.  There  may  be  neither  vomiting  nor  diarrhea,  but  the  weight 
remains  stationary  or  gradually  diminishes.  The  infant  has,  in  fact, 
reached  the  condition  described  by  Finkelstein  as  “  decomposition  ”  (p! 
58),  where  it  is  no  longer  able  to  benefit  by  any  artificial  food  given.  In 
such  cases  nothing  remains  but  to  obtain  a  wet-nurse  if  possible.  This 
often  avails  in  a  surprising  manner;  but  often,  too,  fails,  because  it  has 
been  deferred  too  long,  and  the  digestive  functions  have  finally  become 
unable  to  utilize  even  the  infant’s  natural  food.  To  wait  for  such  a  con¬ 
dition  to  develop  before  advising  wet-nursing  is  bad  management  on 
the  part  of  the  physician.  On  the  other  hand,  the  procuring  of  a  wet- 
nurse,  valuable  as  this  so  often  is,  can  by  no  means  be  regarded  as  a 
certain  cure  for  intestinal  indigestion,  even  before  the  serious  condition 
mentioned  has’  been  reached.  In  many  instances,  particularly  where 
there  is  indigestion  of  the  fat  or  the  sugar  on  the  part  of  the  intestine,  or 
where  vomiting  shows  the  presence  of  a  complicating  gastric  indigestion, 
undiluted  average  human  milk  is  too  rich  for  the  earlier  part  of  the 
treatment,  although  it  may  be  the  best  food  later. 

In  this  connection  reference  must  be  made  to  the  attempted  treat¬ 
ment  of  intestinal  indigeston  and  of  diarrhea  by  the  direct  modification 
of  the  bacterial  flora  of  the  intestine.  As  pointed  out  by  Kendall  and 
Smith1  and  others,  there  is  a  group  of  bacilli  in  the  intestine  claimed  to 
be  causative  of  the  symptoms  seen,  the  multiplication  of  which  can  be 
checked  by  either  the  direct  administration  of  other  germs  which  inter¬ 
fere  with  their  growth,  or  by  giving  of  food  which  contains  or  favors 
the  increase  of  the  bacteria  desired.  The  Bulgarian  bacillus  and  similar 
lactic  acid  organisms  and  the  bacillus  acidophilus,  are  especially  to  be 
mentioned  here,  their  presence  supposedly  inhibiting  the  development  of 
proteolytic  bacteria.  Consequently  the  employment  of  buttermilk  and 
of  acidophilus  milk,  which  have  not  been  heated  after  they  have  been 
made,  is  the  procedure  to  be  followed.  The  administration  of  tablets 
and  cultures  of  these  organisms  is  not  very  effective  unless  very  large 
amounts  are  given,  because  of  the  comparatively  small  number  of  bacilli 
introduced  in  this  way.  (See  Vol.  I,  pp.  153,  155.)  That  the  ingestion 
of  these  milks  is  helpful  and  even  curative  has  been  attested  by  many 

1  Bost.  Med.  and  Surg.  Jour,,  1911,  CLXIV,  306. 
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physicians.  Whether,  however,  the  good  results  are  not  dependent 
upon  the  action  of  the  lactic  acid  produced  in  the  food  before  it  is  ingested, 
rather  than  on  the  direct  influence  of  the  germs  in  the  intestine,  is  a 
matter  still  under  discussion.  It  is  impossible  as  yet  to  determine  the 
true  value  of  the  method,  or  to  know  to  what  degree  the  supposedly 
harmful  germs  are  directly  injurious,  or  to  what  degree  they  are  a  second¬ 
ary  accompaniment  of  the  disorder.  As  has  been  pointed  out  elsewhere 
(Mitchell  and  Lewis),1 2  Metchnikoff  and  his  followers  never  demonstrated 
that  the  Bulgarian  bacillus  became  implanted  in  the  intestinal  tract,  and 
it  would  seem  to  have  been  proven  that  this  does  not  occur.  There  is 
evidence  that  the  bacillus  aciodphilus  can  be  implanted  (Rettger  and 
Cheplin) .  ^  In  any  event,  it  is  not  essential  that  implantation  should  occur 
in  order  that  these  organisms  may  have  effect.  During  the  time  that 
they  are  being  ingested  in  large  numbers  they  may  predominate  m  the 
intestinal  tract,  and  the  lactic  acid  produced  before  and  after  ingestion 
may  be  helpful  both  in  inhibiting  the  growth  of  other  bacteria  m  the 
intestine  and  in  neutralizing  buffer-substances  in  the  stomach.  (See  also 
Vol.  I,  pp.  34,  720.) 

B.  Chronic  Intestinal  Indigestion  in  Older  Children 
Mucous  Disease;  Cceliac  Disease;  Intestinal  Infantilism 

This  exceedingly  common  affection  in  children  past  the  period  of 
infancy  may  manifest  itself  in  typical  form,  or  may  oftener  give  rise  to 
symptoms  which  are  very  confusing.  Disturbance  of  the  stomach  may 

be  combined  with  it.  . 

Etiology. — A  very  frequent  cause  is  persistence  with  the  ingestion 
of  carbohydrates  in  large  amount.  Any  starchy  food  may  give  trouble, 
but  potato  is  one  of  those  most  liable  to  do  so.  In  other  cases  too  long  a 
continuance  of  milk  as  the  chief  article  of  diet  may  bring  it  about.  The 
giving  of  candies  and  other  sweets;  allowing  the  child  to  eat  when  it 
pleases  between  meals;  in  some  cases  an  excess  of  fat  in  the  food;  and 
swallowing  without  sufficient  mastication  are  among  other  dietetic 
influences.  Nourishment  of  any  sort  which  is  poorly  prepared  or  of  an 
indigestible  nature  is  likewise  a  cause.  The  disease  is  consequently 
common  in  children  who  receive  food  from  the  family  table  at  too  eaily 
an  age.  Apart  from  faults  in  the  diet,  the  digestive  power  may  itself 
be  to  blame,  and  indigestion  be  present  even  when  the  food  is  that  for  a 
normal  child.  There  is  especially  a  diminished  power  of  absorption  of 
fat,  and  it  may  be  that  there  is  some  disturbance  of  the  function  of 
the  bile-salts  (Miller).3  An  alteration  of  the  bacterial  flora  of  the  intes¬ 
tine  was  emphasized  by  Herter4  (see  p.  855)  as  the  cause  in  a  certain 
class  of  cases;  the  bacillus  bifidus,  bacillus  infantilis,  and  coccal  forms 
characteristic  of  infancy  persisting,  and  the  bacillus  coli  and  bacillus 
lactis  aerogenes,  which  should  normally  be  present  at  this  age,  being  absent 
from  the  feces.  Others  have  confirmed  Herter’s  work  among  whom 
should  be  mentioned  Brown5  and  his  co-workers  who  found  that  a  pre¬ 
dominantly  gram-positive  aciduric  intestinal  flora  of  the  type  of  bacillus 

1  Amer.  Jour.  Dis.  Child.,  1921,  XXI,  129. 

2  A  Treatise  on  the  Transformation  of  the  Intestinal  Flora,  etc.,  1921.  Arch.  lnt. 
Med.,  1922,  XXIX,  357. 

3  Arch,  of  Pediat.,  1923,  XL,  88. 

4  On  Infantilism  from  Chronic  Intestinal  Infection,  1908. 

5  Amer.  Jour.  Dis.  Child.,  1925,  XXX,  603. 
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bifidus  was  a  characteristic  of  chronic  intestinal  indigestion  In  addition 
any  debiliated  condition  of  health  predisposes.  Consequently  the  dis¬ 
ease  frequently  follows  some  acute  diarrheal  disturbance,  or  is  associated 
with  rachitis,  or  develops  after  some  exhausting,  acute  disorder  or  paren- 

infection,  and  is  one  of  the  conditions  often  occurring  in  neurotic 
children. 

The  majority  of  cases  come  under  observation  between  the  ages  of  3 
and  10  years,  although  the  disease  has  not  uncommonly  begun  in  the 
2d  year  of  life.  The  social  position  is  without  influence 

Pathological  Anatomy.— As  in  infancy,  the  disease  in  a  strict 
sense  is  a  functional  disturbance,  no  lesions  of  the  intestine  being  present 
or  being  limited  perhaps  to  injection  and  redness  of  the  mucous  mem¬ 
brane  and  an  increased  secretion  of  mucus.  Both  the  small  and  esne- 
cially,  the  large  intestine  are  commonly  much  dilated.  Lesions  of  the  liver 
or  pancreas  have  not  been  found. 

Symptoms.— -In  well-developed  typical  cases  the  symptoms  are 
very  characteristic.  They  are  those  rather  of  chronic  toxemia  than  of 
local  intestinal  disturbance.  There  is  a  very  decided  loss  of  flesh,  the 
limbs  especially  being  thin  and  the  child  having  a  delicate  appearance, 
with  an  anemic  or  sallow  complexion,  dark  rings  or  puffiness  under  the  eyes' 
and  perhaps  a  slightly  yellow  tint  to  the  sclerse.  The  pallor  is  some¬ 
times  replaced  for  a  time  by  a  red  flush  of  the  cheeks,  and  on  other  occa¬ 
sions  shows  a  great  temporary  increase,  as  though  the  child  were  faint  or 
nauseated.  The  appetite  is  variable  and  capricious  and  generally  very 
poor,  although  in  some  instances  excessive.  Eructation  of  gas  is  com¬ 
mon,  as  is  its  passage  from  the  bowel,  and  the  abdomen  is  usually  much 
distended  and  tympanitic,  the  gas  being  produced  by  the  undue  fermenta¬ 
tion  of  the  carbohydrates  of  the  food.  This  abdominal  distention  is  one 
of  the  characteristic  symptoms  and  is  dependent  upon  the  dilated  colon,  as 
can  be  demonstrated  by  the  Roentgen  ray.  Nausea  and  vomiting  may 
occasionally  occur  if  the  stomach  shares  in  the  dyspeptic  condition,  but 
in  some  instances  vomiting  and  headache  appear  to  depend  upon  intes¬ 
tinal  toxemia.  The  tongue  is  pale,  flabby  and  perhaps  tooth-marked; 
sometimes  coated;  sometimes  exhibiting  enlarged  papillae.  It'  has 
seemed  to  me  that  the  geographical  tongue  (p.  23)  is  particularly  liable 
to  be  found  in  this  disease,  although  of  course  not  confined  to  it.  The 
odor  of  the  breath  may  be  offensive,  but  this  and  the  condition  of  the 
mouth  and  tongue  depend  largely  upon  the  gastric  disturbances  fre¬ 
quently  associated.  In  5  of  7  cases  Taylor1  found  gastric  achlorhydria. 
The  bowels  are  usually  constipated,  or  constipation  may  alternate  with 
attacks  of  diarrhea,  and  the  stools  are  usually  of  large  size.  Their  color 
is  generally  pale  and  sometimes  nearly  white;  at  other  times  brownish, 
greenish  or  grey.  They  are  frequently  very  offensive  in  odor,  contain 
undigested  food  and  a  great  excess  of  fat,  and  when  loose  are  often  frothy 
in  appearance.  Mucus  is  passed  at  times,  perhaps  in  large  amount. 
The  mucus  is  mixed  with  the  stool  when  this  is  loose,  or  coats  it  when 
formed.  The  element  of  abdominal  pain  is  very  variable,  being  somewhat 
colicky  and  paroxysmal,  and  frequently  accompanying  an  evacuation  of 
mucus.  Oftenest  it  is  slight,  and  sometimes  is  no  more  than  a  sensation 
of  abdominal  discomfort.  The  urine  is  not  characteristic.  At  times 
it  may  show  the  presence  of  indican  in  considerable  amount,  or  of  other 
bodies  denoting  indigestion.  The  general  health  suffers  and  the  children 
develop  poorly  in  height  and  weight. 

1  Amer.  Jour.  Dis.  Child.,  1923,  XXV,  46. 
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The  nervous  symptoms  are  many  and  varied.  In  fact  they  are  often 
the  most  prominent  manifestations  of  the  disease,  and  may  readily  lead 
to  a  mistaken  diagnosis.  Although  the  child  is  mentally  unaffected  and 
often  very  bright  and  even  precocious,  he  is  irritable,  hypochondriacal, 
languid,  and  easily  tired.  The  hands  and  feet  are  cold,  and  the  skin 
perspires  readily.  Sleep  is  nearly  always  restless  and  tossing,  with  fre¬ 
quent  grinding  of  the  teeth.  Outcries  and  dreaming,  and  not  infre¬ 
quently  night-terrors  and  somnambulism  are  observed.  Wakefulness  is 
not  an  uncommon  symptom.  In  some  cases  there  is  stupor,  or  even 
tetany  or  convulsions,  or  symptoms  strongly  suggestive  of  meningitis  or 
some  other  organic  intracranial  disease.  Shortness  of  breath  is  sometimes 
witnessed,  or  the  respiration  may  occasionally  be  sighing  in  character. 
In  other  instances  asthmatic  symptoms  of  digestive  origin  may  be  present. 
There  is  usually  little  or  no  fever,  or  perhaps  the  constant  presence  of  an 
elevation  of  temperature  of  less  than,  or  even  slightly  over,  100°F. 
(37.8°C.);  except  during  the  occurrence  of  exacerbations  when  the  tem¬ 
perature  rises  considerably.  The  pallor  of  the  skin  does  not  necessarily 
depend  upon  actual  anemia,  although  anemia  may  in  some  instances  be 
very  decided.  In  some  cases  the  skin  is  unnaturally  dry;  in  others  there 
is  an  urticarial  or  erythematous  eruption. 

The  group  of  symptoms  as  described  is  not  seen  in  its  entirety  in 
every  instance.  In  the  milder  cases,  or  those  which  have  lasted  but  a 
short  time,  the  disease  is  rather  a  series  of  acute  attacks  of  moderate 
severity,  with  intervals  of  comparative  health,  and  with  but  little  dis¬ 
turbance  of  the  general  condition.  In  others  symptoms  of  a  severe  type, 
with  a  degree  of  wasting  suggestive  of  pulmonary  tuberculosis  (see 
p.  854,  Fig.  439),  are  attended  at  times  by  the  passing  from  the  bowel 
of  unusually  large  amounts  of  mucus.  To  this  complex  of  symptoms 
the  title  “ Mucous  Disease”  was  applied  by  Eustace  Smith.1  Another 
form  of  the  affection  was  called  “Coeliac  Disease”  by  Gee.2  Here 
the  predominant  symptoms  are  the  pasty,  white,  offensive,  and  poorly 
digested  stools,  containing  an  excess  of  fat  and  moderately  increased 
in  frequency  and  especially  in  size;  wasting;  debility;  and  often  retarda¬ 
tion  of  growth.  Well-marked  cases  of  this  type  have  been  denom¬ 
inated  by  Herter3  “ Intestinal  infantilism.”  (See  p.  855.)  These  always 
exhibit  evidences  of  unusual  putrefaction  of  the  intestinal  contents 
and  the  presence  of  large  numbers  of  the  bacillus  bifidus  and  the  bacillus 
infantilis  in  the  feces,  instead  of  the  usual  bacillus  coli.  There  is  not 
only  a  decomposition  of  protein,  but  a  failure  to  absorb  the  carbohy¬ 
drate  and  fat,  together  with  a  loss  of  calcium  and  magnesium  in  the  form 
of  soaps. 

Course  and  Prognosis. — Children  with  chronic  intestinal  indigestion 
are  usually  slow  in  recovery,  even  under  treatment,  the  disease  often  last¬ 
ing  for  years.  There  is  a  tendency  to  acute  exacerbations  of  gastric  or 
intestinal  disturbance.  These  occur  at  irregular  and  often  frequent 
intervals,  are  provoked  by  slight  and  often  undiscoverable  causes,  and  are 
characterized  by  nausea,  vomiting,  diarrhea,  fever,  increased  loss  of 
appetite  and  a  greater  manifestation  of  nervous  symptoms.  In  the 
intervals  between  the  attacks  the  evidences  of  indigestion  may  at  first 
be  very  slight,  or  in  the  mildest  cases  wholly  absent;  but  it  is  not  long 
before  there  is  a  fuller  development  and  increase  in  the  intensity  of 

1  '‘  Wasting  Diseases  of  Infants  and  Children,”  2d  Amer.  Ed.,  156. 

2  St.  Barthol.  Hosp.  Rep.,  1888,  XXIV,  17. 

3  Loc.  cit. 
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the  symptoms,  until  some  signs  of  the  disorder  are  constantly  present.  The 
course  of  the  disease  at  best  is  chronic,  its  length  depending  upon  the 
nature  of  the  cause,  the  severity  of  the  symptoms,  the  duration  before 
the  treatment  was  commenced,  and  the  patience  and  faithfulness  with 
which  this  is  carried  out  by  the  parents.  This  intelligent  cooperation 
of  the  parents  is  one  of  the  most  important  factors,  yet  one  most  difficult 
to  obtain.  Only  in  mild  cases,  or  in  those  severer  ones  in  which  the  errors 
in  diet  and  hygiene  have  been  very  evident  and  consequently  easily 
corrected,  can  we  hope  for  more  rapid  improvement.  In  the  milder 
cases  there  is,  it  is  true,  a  certain  degree  of  natural  tendency  to  recover 
when  puberty  is  reached;  but  this  can  in  no  way  be  depended  upon, 
and,  as  a  rule,  there  is  little  likelihood  of  spontaneous  cessation  in 
untreated  cases.  The  prognosis  of  those  under  treatment  is  on  the  whole 
good,  except  in  the  instances  where  little  can  be  found  wrong  with  the 
hygiene  and  diet,  and  where  there  seems  to  be  a  constitutional,  or  an 
early  acquired  and  finally  firmly  seated,  lack  of  functional  intestinal 
power.  In  such  cases  the  prognosis  is  unfavorable,  and  death  from 
exhaustion  is  liable  finally  to  occur.  There  is  always,  too,  the  danger  in 
this  disease  that  the  impaired  general  health  may  diminish  the  power  of 
resistance  to  some  intercurrent  affection  such  as  bronchopneumonia. 

Diagnosis. — -The  tympanitic  condition  in  intestinal  indigestion 
may  be  so  great  that  I  have  known  cases  erroneously  diagnosed  as  idio¬ 
pathic  dilatation  of  the  colon,  and  have  been  able  to  prevent  dangerous  and 
unnecessary  operative  interference.  The  two  conditions  are  quite  dis¬ 
tinct  in  their  history  and  symptoms.  Nervous  symptoms  may  be  confus¬ 
ing  if  the  condition  of  the  digestion  is  not  carefully  studied,  but  with 
this  exception  the  diagnosis  is  usually  not  difficult.  The  slight  cough 
which  may  accompany  the  wasting  can  suggest  pulmonary  tuberculosis , 
but  examination  of  the  lungs  fails  to  reveal  any  anomaly.  A  negative 
Pirquet  reaction  would  be  of  value.  Tuberculous  peritonitis  exhib¬ 
its  tenderness  and  either  fluid  or  some  evidence  of  deposit  in  or 
thickening  of  the  abdominal  walls.  There  is  likewise  in  it  the  absence  of 
the  frequent  changing  degree  of  distention  which  is  commonly  observed 
in  intestinal  indigestion.  The  presence  of  intestinal  worms  may  produce 
grinding  of  the  teeth,  abdominal  pain,  disturbed  sleep  and  other  nervous 
symptoms;  but  the  administration  of  a  vermifuge  will  reveal  the  cause 
and  clear  up  the  diagnosis.  Convulsions  in  childhood  are  often  consid¬ 
ered  to  be  a  manifestation  of  epilepsy,  when  they  really  depend  solely 
upon  chronic  intestinal  indigestion.  To  complete  the  diagnosis  of  indiges¬ 
tion  a  careful  and  even  a  microscopical  and  chemical  examination  of 
the  stools  may  be  required,  demonstrating  that  the  food  is  passing  in  an 
undigested  form  and  showing  the  exact  nature  of  this. 

Treatment. — Dietetic  treatment  occupies  the  primary  place,  hirst 
in  this  connection  is  to  be  considered  the  manner  of  eating.  Attention 
must  be  paid  to  the  condition  of  the  teeth;  since  carious  teeth,  especially 
if  painful,  may  render  proper  mastication  impossible.  Apart  from  this, 
there  is  a  natural  disposition  in  early  childhood  to  eat  with  little  mastica¬ 
tion,  and  this  readily  becomes  a  fixed  habit  unless  carefully .  guarded 
against.  The  life  must  be  so  ordered  that  there  may  be  sufficient  time 
to  eat  slowly.  Partaking  of  a  hurried  breakfast  m  order  not  to  be  late 
for  school  is  a  common  cause  of  chronic  indigestion.  The  haste  of  the 
luncheon  at  school  is  often  as  harmful  as  the  improper  nature  of  the  ai  ti¬ 
des  frequently  eaten  at  that  time.  Not  too  large  an  amount  of  food  must 
be  ingested  at  any  meal.  On  the  other  hand,  since  the  appetite  is  o  en 
VoL.  II.— 10 
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poor,  meals  may  need  to  be  more  frequent  than  in  health  in  order  to  obtain 
the  taking  of  a  sufficient  amount  of  nourishment.  Meals  should  be  at 
regular  intervals  and  no  food  at  all  given  between  them. 

4  hose  articles  must  be  excluded  from  the  dietary  which  are  most 
liable  to  cause  indigestion,  or  which  have  been  found  to  do  so  in  the  indi¬ 
vidual  case.  This  individuality  is  an  important  matter;  what  agrees 
with  one  child  perhaps  disagreeing  with  the  next.  In  general,  however, 
as  already  stated,  the  food  most  frequently  the  cause  of  the  symptoms 
consists  of  the  carbohydrates  and  the  fats.  Consequently  in  bad  cases 
it  is  best  to  eliminate  both  starch  and  fat  almost  entirely  for  a  time  until 
improvement  is  well-established.  In  the  first  stage  of  treatment  in  such 
cases  casein-milk  may  be  employed  alone.  It  may  be  prepared  according 
to  the  method  of  Finkelstein,  or  some  of  the  proprietary  preparations  of 
calcium  caseinate  may  be  used  (see  Vol.  I,  p.  159).  Howland1  believes 
this  to  be  much  the  best  form  of  milk  to  use.  Skimmed  milk  fermented 
with  lactic  acid  organisms  (see  Vol.  I,  p.  153)  may  also  be  successful  in 
some  cases.  In  other  instances  it  is  evident  that  carbohydrates  may  be 
well  tolerated  even  early  if  the  fat  is  removed  from  the  diet.  This  is 
corroborated  by  the  experience  of  Taylor2  who  had  good  results  with  initial 
feeding  of  a  diluted  corn-syrup  followed  in  a  few  days  by  the  addition  of 
skimmed  lactic  acid  milk.  As  a  rule,  however,  the  carbohydrate-con¬ 
tent  of  the  food  should  be  kept  low.  Only  a  trial  in  the  individual  case 
can  determine  the  nature  of  the  diet  required. 

After  a  few  weeks,  when  symptoms  have  improved  and  the  stools  have 
become  of  a  more  normal  character,  other  protein-foods  are  added.  It 
is  difficult  in  these  severe  cases  to  find  a  diet  which  is  suitable  and  yet 
'u  supplies  a  sufficient  number  of  calories.  Provided,  however, 
that  the  weight  does  not  materially  diminish,  the  correction  of  the  diges¬ 
tive  difficulty  is  the  most  important  matter.  Forcing  at  this  stage  the 
amount  of  food  taken  merely  increases  the  amount  of  undigested  material 
lost  m  the  stools  without  any  benefit  to  the  patient.  To  supply  the 
needed  calories  the  giving  of  slightly  over-ripe  bananas  has  been  recom¬ 
mended  by  various  writers  (Haas;3  Kerley  and  Craig4).  The  value  of 
bananas  for  this  purpose  consists  in  their  content  of  sucrose  and  invert 
sugar  with  practically  no  starch  (Pease  and  Pose).5  It  should  be  noted 
that  bananas  the  skin  of  which  has  not  turned  brown  possess  a  large 
amount  of  starch. 

it  *S  institute  such  a  restricted  diet  for  children  and  as 

the  milder  cases  do  not  require  its  rigorous  enforcement,  we  may  generally 
obtain  good  results  in  these  by  merely  limiting  decidedly  the  amount  of 
carbohydrate  and  of  fat  allowed.  In  the  matter  of  the  carbohydrates 
potatoes  should  not  be  given  at  all,  since  their  digestibility  is  certainly 
less  than  that  of  some  other  amylaceous  foods.  As  little  bread  should 
be  used  as  possible.  It  should  be  stale,  thoroughly  toasted,  or  in  the  form 
ot  zwieback,  only  a  small  piece  being  given  with  the  meal.  Some 

UI1uVIne^r1|ie(^  comm.ercial  biscuit,  such  as  water-crackers,  oyster-crackers, 
a™  ™ie  taken  in  small  amount,  may  replace  bread  at  times.  Among 
other  foods  which  must  be  used  with  caution  on  account  of  their  carbo- 
ydrate  content  are  white  and  lima  beans,  peas,  carrots,  corn,  beets 

1  Trans.  Amer.  Ped.  Soc.,  1921,  XXXIII,  11. 

2  Loc.  cit. 

3  Amer.  Jour.  Dis.  Child.,  1924,  XXVIII,  421. 

4  Internat.  Clinics,  1924,  III,  268. 

5  Amer.  Jour.  Dis.  Child.,  1917,  XIV,  379. 
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and  parsnips.  Cereal  porridges  must  likewise  be  partaken  of  in  very 
small  amounts,  if  at  all,  and  such  as  oat-meal  or  those  of  whole  wheat 
avoided,  on  account  of  their  more  irritating  character.  Arrowroot, 
rice  and  farina  are  to  be  preferred.  Even  the  soluble  carbohydrates, 
the  various  sugars,  maintain  the  state  of  indigestion.  This  is  particu¬ 
larly  true  of  candies,  jellies,  jams,  and  preserved  fruit.  Consequently 
these  are  to  be  avoided  entirely,  or  very  small  amounts  of  cane-sugar 
employed  as  a  necessary  sweetening,  and  this  only  if  the  child  will  not 
do  without  it.  Sometimes  saccharin  may  be  substituted  for  sweetening 
purposes.  Most  fruits  come  in  the  same  category  as  sugars,  and  should 
not  be  given  until  improvement  is  distinctly  under  way.  Baked  apples, 
prune-juice  and  orange-juice  are,  perhaps,  the  best.  What  is  said 
of  other  sugar-containing  foods  is  true  also  of  the  various  dextrinized 
-  breakfast  cereals  on  the  market.  Their  administration  should  be  deferred 
at  the  beginning,  and  then  commenced  as  an  intermediate  step  in  the 
return  to  ordinary  cereal  foods. 

As  regards  the  employment  of  fats  in  the  milder  cases,  butter  or  the 
yolk  of  egg  must  be  prohibited  or  greatly  diminished,  the  fat  removed 
from  any  meat  given,  and  skimmed  milk,  buttermilk  or  other  lactic  acid 
skimmed  milk  used  in  place  of  whole  milk.  All  fried  foods  and  pastry 
are  to  be  rigorously  excluded.  Cocoa  is  sometimes  very  well  tolerated; 
sometimes  not. 

A  diet  rich  in  protein  is  often  one  of  the  best.  Broiled  or  roast  beef, 
mutton,  or  chicken,  is  usually  well-borne,  in  amount  depending  upon  the 
age  of  the  child.  For  young  children  it  should  be  scraped  or  minced 
finely,  and  this  may  be  necessary  for  older  ones  as  well,  if  thorough  masti¬ 
cation  cannot  be  successfully  insisted  upon.  Beef-juice  is  useful,  although 
not  very  nourishing  unless  in  larger  amount  than  can  be  given  with  success 
in  most  instances.  Broth  with  the  meat-fibre  retained  in  it  in  finely 
divided  form  is  serviceable,  but  thickening  with  any  starchy  addition  must 
be  avoided  early  in  the  case.  The  fat  should  be  thoroughly  removed  from 
the  broth  before  this  is  given.  The  best  of  the  proteid  foods  in  most  of 
these  cases  undoubtedly  is  some  form  of  milk  free  from  fat,  and  this  should 
form  a  large  part  of  the  diet.  If  there  is  difficulty  in  digesting  the  casein, 
the  milk  should  be  partially  peptonized;  or  even  completely  so,  if  the 
child  can  be  induced  to  take  it  in  this  way.  Buttermilk  or  skimmed 
acidophilus  milk  is  sometimes  very  serviceable.  Eggs  form  a  valuable 
food  for  many  children,  but  are  not  well-borne  by  many  others.  It  is 
rarely  advisable  to  allow  them  every  day,  and  at  first  only  the  white  of  the 
egg  should  be  given.  Boiled  or  baked  fish  is  often  useful,  and  oysters, 
raw  or  very  slightly  stewed,  are  digested  very  well  by  some  patients. 
Sometimes  one  of  the  high-protein  proprietary  foods  on  the  market  may 
be  employed.  (See  Vol.  I,  p.  159.) 

Useful  vegetables  in  many  instances  are  string  beans  mashed  through 
a  colander  or  sieve,  spinach,  squash,  stewed  celery,  stewed  salsify,  aspara¬ 
gus-tips,  tomatoes  and  lettuce.  The  time  of  beginning  these  varies  with 
the  case  and  with  the  necessity  of  finding  some  food  to  take  the  place  of 
the  articles  which  are  forbidden.  When  possible,  their  use  should  be 
deferred  for  some  months  except  in  the  mildest  cases.  If  they  occasion 
diarrhea  their  employment  must  be  discontinued.  Young  cauliflower, 
Brussel  sprouts  and  onions  are  theoretically  valuable  members  of  this  class 
of  vegetables, but  their  strong  odor  and  taste  often  make  them  undesirable. 

Last  of  all,  when  other  foods  are  found  to  be  well-tolerated  and  con¬ 
valescence  is  well  established,  but  even  then  only  after  a  period  of  some 
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months,  a  very  careful  return  to  the  ordinary  use  of  starch  may  be 
attempted.  It  may  be  that  potato  cannot  be  given  at  all  for  a  long 
time.  Months,  or  a  year  or  more,  may  be  required  to  effect  a  cure.  In 
the  event  of  a  relapse  occurring,  the  diet  should  at  once  be  reduced 
greatly,  employing  the  simple  regimen  with  which  the  treatment  was 
commenced  and  as  recommended  for  the  severer  cases. 

Hygienic  treatment  is  also  of  importance.  In  suitable  cases  a  daily 
cool  morning  sponge  is  conducive  to  improvement  of  the  general  health. 
There  must  be  sufficient  sleep  in  a  well-ventilated,  cool  room.  The  mid¬ 
morning  nap  should  be  continued  as  long  as  the  child  can  be  induced  to 
take  it.  If  this  period  is  past,  at  least  an  hour’s  rest,  recumbent,  in  the 
middle  of  the  day,  preferably  before  the  mid-day  meal,  is  very  useful  m 
many  cases.  Life  out  of  doors  is  important.  Whether  or  not  the  child  shall 
attend  school  must  be  determined  for  each  case  individually.  The  ques¬ 
tion  naturally  arises  only  in  the  milder  cases.  Against  the  confinement 
in  school  is  to  be  balanced  the  disadvantage  of  lack  of  occupation  and  of 
companionship  which  staying  at  home  often  entails.  Fatigue,  either 
mental  or  physical,  is  to  be  carefully  avoided.  Clothing  must  be  regu¬ 
lated  to  provide  sufficient  warmth  without  occasioning  too  free  perspira¬ 
tion  on  exercise.  Bare  legs  are  not  to  be  allowed,  since  the  chilling  which 
is  liable  to  occur  predisposes  to  interference  with  digestion.  Massage 
is  serviceable  for  patients  too  debilitated  to  take  sufficient  exercise. 
Change  of  climate  is  often  most  beneficial. 

Medicinal  treatment  is  largely  a  secondary  consideration.  The  over¬ 
coming  of  the  constipation,  which  is  such  a  common  symptom,  is  impor¬ 
tant.  In  bad  cases  the  nightly  injection  of  cotton-seed  oil  may  be  of 
service.  (See  Constipation,  p.  130.)  Very  frequently  the  diet  may 
be  successfully  selected  to  overcome  the  constipation,  bearing  in  mind, 
however,  that  many  of  the  laxative  foods  are  more  or  less  irritating  to  the 
bowels.  As  a  rule  enemata  are  not  efficient,  as  they  operate  only  upon 
the  lower  bowel,  and  a  drug  is  required  which  affects  the  whole  intes¬ 
tinal  tract.  In  addition  to  such  laxatives  as  cascara,  senna, .  phenol- 
phthalein,  and  the  like,  it  is  well  to  obtain  a  thorough  purging  at  intervals 
of  from  5  to  7  days,  employing  calomel,  castor  oil,  or  citrate  of  magnesia  for 
this  purpose.  Where  there  is  much  secretion  of  mucus  from  the  bowel, 
saline  douching  is  sometimes  of  service,  but  this  practice  should  not  be 
continuous  as  it  sometimes  maintains  the  symptom  which  it  is  intended  to 
cure.  The  administration  of  a  good  malt-extract  appears  to  aid  the  diges¬ 
tion  of  starch.  One  should  be  selected  known  to  contain  a  large  percentage 
of  diastase,  there  being  a  great  difference  among  them  in  this  respect. 

In  general,  so  far  as  the  administration  of  drugs  goes,  I  have  had  the 
best  results  with  the  combination  of  an  alkali  with  a  bitter  tonic.  For 
this  purpose  bicarbonate  of  soda  may  be  given  with  tincture  of  nux 
vomica,  compound  tincture  of  gentian  and  an  aromatic  water,  adminis¬ 
tered  10  to  20  minutes  before  meals.  In  other  cases  a  small  amount  of 
sulphate  of  magnesia,  cascara,  or  syrup  of  rhubarb  may  be  added,  or  a 
laxative  mineral  water  employed,  if  constipation  is  a  troublesome  symp¬ 
tom.  Cod-liver  oil,  although  theoretically  an  excellent  remedy  to 
improve  the  general  health,  is  often  contra-indicated,  especially  early  in 
the  disease,  on  account  of  its  tendency  to  increase  indigestion  in  many 
instances.  The  same  remark  applies  to  the  use  of  iron  given  for  the 
anemia,  since  until  convalescence  is  established  the  iron  may  increase  the 
digestive  trouble  and  the  constipation.  Pancreatic  preparations  have  no 
demonstrable  effect. 
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Last  of  all,  the  importance  of  persistence  in  the  treatment  must  be 
again  emphasized.  Unless  this  is  maintained,  and  especially  unless  the 
dietetic  treatment  is  rigorously  followed  for  months,  an  improvement 
which  has  seemed  very  decided,  and  even  a  cure  which  has  seemed  com¬ 
plete,  will  inevitably  be  followed  by  relapse. 

DILATATION  OF  THE  COLON 

This  condition  may  be  divided  into:  (A)  Congenital  Idiopathic  Dila¬ 
tation  (Megacolon  congenitum) ;  and  ( B )  Secondary  Dilatation. 

(A)  Idiopathic  Dilatation  of  the  Colon. — The  nature  of  the  dis¬ 
ease  is  not  well-understood.  Writing  in  1899  and  reporting  an  instance 
of  the  affection  I1  was  able  to  collect  but  23  previously  published  cases 
which  could  be  accepted  with  reasonable  certainty;  although  there  were  a 
decidedly  larger  number  of  others  probably  incorrectly  so  named.  The 
number  of  reported  cases  has  increased  greatly  since  that  time.  Finney2 
in  a  very  careful  paper  collected  206  published  articles  upon  the  subject 
up  to  that  date;  Patel3  collected  223  cases,  200  of  which  had  come  to 
autopsy  or  been  operated  upon;  Porter  and  Weeks4  have  found  over  100 
more,  and  since  then  numerous  contributions  have  appeared  on  the  sub¬ 
ject.  A  bibliography  from  1908,  the  year  of  Finney's  review,  to  1916  is 
given  by  Cadwallader.5  The  disease  was  first  described  with  care  by 
Hirschsprung6  and  is  often  called  by  his  name,  but  a  number  of  well- 
characterized  instances  had  been  published  earlier,  as,  for  example, 
those  by  Henoch,7  Peacock,8  and  Hughes,9  and  still  earlier  cases  go  back  to 
Parry10  and  Ebers.11 

Etiology. — The  disease  is  3  times  more  frequent  in  boys.  A  very 
acceptable  theory  explains  the  disorder,  although  in  a  general  way,  as 
dependent  upon  a  congenital  tendency  for  the  colon  to  dilate.  That  it 
is  congenital  is  indicated  by  the  discovery  of  the  condition  in  some  cases 
soon  after  birth,  and  in  1  reported  instance,  according  to  Ladd,12  in  a 
7-months  fetus.  The  cause  of  this  tendency  is  of  unknown  nature,  and 
the  explanation  leaves  the  matter  far  from  clear.  It  has  been  supposed  by 
some  to  be  neuro-muscular;  perhaps  a  paralysis  of  a  region  of  the  colon, 
with  arrest  of  peristalsis;  perhaps  a  spasm  producing  functional  obstruc¬ 
tion.  Findings  at  autopsies  do  not  confirm  this  view.  The  disease 
does  not  depend  upon  general  muscular  atony,  since  the  children  are 
healthy  in  other  respects.  The  relatively  great  length  of  the  colon  and 
especially  of  the  sigmoid  flexure  in  infants,  to  which  attention  was  called 
particularly  by  Jacobi,13  undoubtedly  aids  in  producing  dilatation,  but 
cannot  alone  account  for  it,  or  the  malady  would  be  much  more  common 
than  it  is.  Whether  the  hypertrophy  of  the  wall  is  the  cause,  the  attend- 

1  Amer.  Jour.  Med.  Sci.,  1899,  CXVIII,  283. 

2  Surg.,  Gynec.  and  Obstet.,  1908,  VI,  624. 

3  Toulouse  med.,  1910,  XII,  282. 

4  Amer.  Jour.  Dis.  Child.,  1915,  IX,  283. 

5  Arch,  of  Pediat.,  1916,  XXXIII,  665. 

6  Jahrb.  f.  Kinderheilk.,  1888,  XXVII,  1. 

7  Beitrage  z.  Kinderheilk.,  1861,  123. 

8  Trans.  Path.  Soc.  of  London,  1872,  XXIII,  104 

9  Trans.  Path.  Soc.  of  Phila.,  i887,  XIII,  40. 

10  Collections  from  the  Unpublished  Med.  Writings  of  the  late  C.  H.  Parry,  1825, 
II,  380. 

11  Hufeland’s  Journ.  d.  prakt.,  Arzneikunde.,  1836,  LXXXIII,  62. 

12  Bost.  Med.  and  Surg.  Journ.,  1921,  CLXXXIV,  81. 

13  Amer.  Jour.  Obstet.,  1869-70,  II,  96. 
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ant,  or  the  result  of  the  dilatation  is  uncertain.  Unquestionably  in  some 
fatal  cases  in  the  new-born  both  dilatation  and  hypertrophy  have  been 
found,  so  that  in  these  instances  at  least  the  hypertrophy  was  not  a  second¬ 
ary  condition.  Generally,  however,  the  latter  appears  to  be  secondary 
to  the  dilatation.  That  the  dilatation  and  hypertrophy  are  both 
dependent  upon  a  constriction  in  some  lower  portion  of  the  gut  has  been 
maintained  by  Treves1  and  others.  Careful  search  at  autopsies  has, 
however,  failed  to  reveal  any  such  constriction  in  the  majority  of  cases. 

Kinks  and  twists  in  the  diseased  colon  are  not 
infrequent,  but  inasmuch  as  the  rectum  is 
sometimes  also  involved,  without  any  obstruc¬ 
tion  at  the  anus  or  above  it,  it  is  evident  that 
dilatation  of  the  colon  can  occur  independently 
of  any  obstruction.  It  is  more  likely  that 
kinking  or  torsion  of  the  colon  is  the  result 
of  the  hypertrophic  dilatation  rather  than  the 
cause.  Any  cases  in  which  dilatation  is  clearly 
dependent  upon  some  mechanical  obstruction 
belong  more  properly  to  the  category  of  Sec¬ 
ondary  Dilatation  of  the  Colon. 

Pathological  Anatomy. — The  colon  may  be 
involved  throughout,  but  much  oftener  the 
sigmoid  flexure  alone.  Exceptionally  the 
rectum  and  the  lower  portion  of  the  ileum 
share  in  the  dilatation,  which  is  sometimes 
enormous  (Figs.  263-266).  Increase  in  the 
length  of  the  colon  is  also  usually  found, 
particularly  of  that  of  the  sigmoid  flexure. 
Thickening  of  the  intestinal  wall,  especially  of 
the  muscular  layer,  is  present  in  nearly  all 
instances.  Microscopically  the  hypertrophy 
is  observed  chiefly  in  the  circular  muscular 
layer.  The  mesocolon  may  be  longer  or 
shorter  than  normal,  and  is  sometimes  thick- 
xxujn  u*  the  oulon.  ?ned>  In  cases  of  somewhat  long  standing 
Child  Of  4  years,  patient  at  inflammatory  changes  and  even  ulceration 
the  Children’s  Hospital  of  Phila-  develop. 

deiphia.  No  discomfort  in  the  Symptoms. — These  consist  of  obstinate 

abdomen,  enlargement  always  constipation  and  of  great  dilatation  of  the 

mum  girthC°27S3/f  Inches  (69.24  c°lon>  and  consequently  of  the  abdomen.  In 
cm.).  Operation  deferred  as  un-  the  severer  cases  the  symptoms,  or  at  any 
warranted  on  account  of  his  gen-  rate  the  constipation,  appear  in  the  first  few 
erai  excellent  health.  days  0f  pfe  jn  others,  the  congenital  ten¬ 

dency  to  dilate  is  probably  present,  but, 
owing  to  the  greater  resisting  power  the  evidences  of  the  disease  come 
on  more  slowly,  although  still  generally  in  the  first  3  months  of  life, 
constipation  being  the  first  and  dilatation  developing  later  and  increasing 
gradually.  Occasionally  dilatation  has  not  appeared  until  the  age 
of  a  year.  The  constipation  is  of  a  most  obstinate  nature,  1  to  2 
weeks  or  more  sometimes  passing  without  a  movement.  Then  under 
treatment  an  evacuation  of  enormous  size  takes  place.  The  stools  are 
rarely  scybalous  and  in  fact  may  be  at  times  diarrheal,  the  difficulty  of 
evacuation  depending  not  on  any  characteristic  of  the  fecal  matter,  but 

1  Lancet,  1898,  I,  276. 
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on  lack  of  power  to  expel  it.  The  degree  of  distention  varies  with  the 
case,  but  is  usually  very  great.  In  a  child  of  2  years  and  1 1  months  under 
my  care,  the  girth  equalled  28^  inches  (72  37  cm.)  (Fig.  265).  The  abdom¬ 
inal  distention  may  be  relieved  to  a  considerable  extent  by  a  free  evacua¬ 
tion  of  the  bowels,  yet  this  does  not  follow  in  every  case.  The  health  is 
liable  gradually  to  suffer  and  emaciation  to  develop,  but  this  does  not 
occur  for  several  years,  and  sometimes  the 
condition  of  general  nutrition  is  only  little 
affected.  As  a  rule  vomiting  is  absent,  and 
there  is  little  pain.  Dyspnea  may  be  pro¬ 
duced  by  the  pressure  against  the  diaphragm. 

Peristaltic  waves  may  be  seen  in  the  colon  in 
cases  not  too  far  advanced. 

( B )  Secondary  Dilatation  of  the 
Colon. — The  etiology  of  this  condition  varies 
with  the  case.  In  some  instances  there  has 
been  mechanical  obstruction  due  to  a  stenosis 


Fig.  265. — Idiopathic  Dilata¬ 
tion  of  the  Colon. 

Child  of  2  years  and  11 
months  in  the  Children’s  Med¬ 
ical  Ward  of  the  Hospital  of 
the  University  of  Pennsylvania. 
Obstinate  constipation  from 
birth,  sometimes  a  week  with¬ 
out  stool,  distention  began  at 
5  months.  Maximum  girth  in 
hospital  28}^  inches  (72.37). 
Right  inguinal  colotomy  per¬ 
formed.  Temporary  relief  was 
followed  by  failure  of  strength 
and  death. 

of  the  intestine  or  to  obstruction  of  some  other  nature,  either  in  the  bowel 
itself  or  from  without  as  by  the  pressure  of  a  tumor  or  cyst.  In  other 
cases  habitual  constipation  may  finally  be  followed  by  distention  of  the 
colon,  perhaps  as  a  result  of  a  partial  kinking  of  the  bowel  through  the 
weight  of  the  fecal  matter  contained.  An  atonic  state  of  the  colon  with 
consecutive  dilatation  may  follow  some  debilitating  disease.  It  is  of 
common  occurrence  in  rachitis,  and  is  a  characteristic  symptom,  to  a 


Fig.  264. — Idiopathic  Dilatation  of  the  Colon. 

Boy  of  3  years  and  9  months.  Constipated  since 
birth  and  seemed  to  be  getting  worse;  3  or  more  days 
passed  without  stools  unless  purgative  given.  Girth 
at  umbilicus  59.5  cm.  (23.4  in.).  X-ray  showed  enor¬ 
mous  dilatation  of  the  colon.  Complete  resection  of 
colon  done  caused  temporary  improvement,  but  death 
a  few  days  later. 
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varying  degree,  of  severe  chronic  intestinal  indigestion  and  of  tuberculous 
peritonitis. 

The  symptoms  of  secondary  dilatation  do  not  differ  materially  from 
those  characteristic  of  the  idiopathic  variety.  The  distention  in  rachitis 
is  not  so  great  as  in  instances  dependent  upon  other  causes  and  is  seldom 
productive  of  such  obstinate  constipation. 

Course  and  Prognosis  of  Dilatation  of  the  Colon. — The  prognosis 
of  congenital  idiopathic  dilatation  is  very  unfavorable.  Of  the  24  cases 
of  my  report  18  were  known  to  have  died  and  in  only  3  was  recovery 


Boy  of  3  years  and  4  months.  Girth  23  inches  (57.5  cm.).  Shows  greatly  distended 
colon  partly  filled  with  barium  injected  from  the  rectum. 

recorded.  The  fate  of  the  others  was  unknown.  In  59  cases  treated 
medically,  collected  by  Lowenstein,1  the  mortality  was  66  per  cent.; 
while  in  44  operated  cases  it  was  48  per  cent.  In  a  later  series  of  110  cases 
subjected  to  surgical  treatment,  collected  by  Terry,2  the  mortality  was 
25  per  cent.  Ladds  reported  on  118  cases  of  which  5  were  his  own.  Of 
these  60  were  treated  medically  with  41  deaths;  4  unimproved;  8  improved 
and  7  cured,  while  of  58  cases  operated  upon  24  died;  2  were  unimproved; 
8  improved  and  24  cured.  In  spite  of  treatment  the  majority  of  the 

1  Centralbl.  f.  allgm.  Path.,  1907,  XVIII,  929. 

2  Jour.  Amer.  Med.  Assoc.,  1911,  LVIl,  731. 

3  Post  Med.  and  Surg.  Jour.,  1921,  CLXXXIV,  81. 
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patients  rarely  live  to  adult  life.  Most  of  them  die  before  the  age  of  5 
years  of  increasing  inanition  and  debility,  or  some  complication  as 
bronchopneumonia,  cardiac  failure,  peritonitis  from  perforation,  or 
chronic  intestinal  toxemia.  There  is  not  infrequently  temporary  slight 
improvement  with  recurrent  exacerbations  of  the  condition.  The  progno¬ 
sis  of  the  secondary  dilatation  following  mechanical  obstruction  is  unfavor¬ 
able  unless  operative  interference  can  effect  a  cure,  although  life  may 
continue  for  years  if  the  obstruction  is  not  too  great.  That  of  dilatation 
associated  with  debilitated  health  is  uncertain  and  depends  upon  the 
severity  and  the  duration  of  the  condition. 

Diagnosis. — This  is  rather  of  the  form  present  than  of  the  condition 
itself,  which  is  easily  recognizable.  In  idiopathic  dilatation  there  is  an 
absence  of  any  discoverable  obstruction,  or  evidence  of  previous  bad 
health  which  might  have  produced  intestinal  atony.  The  cause  of  a 
secondary  dilatation  may  be  discovered  only  at  autopsy.  The  diagnosis 
has  often,  therefore,  an  element  of  doubt.  Secondary  dilatation  depend¬ 
ent  upon  rickets,  chronic  intestinal  indigestion,  or  other  debilitating 
disease  has  a  history  and  is  associated  with  symptoms  which  usually  make 
the  recognition  of  the  cause  plain  and  large,  peristaltic  waves  are  not 
found.  Tuberculous  peritonitis  may  exhibit  a  great  distention  of  the 
abdomen  by  gas;  but  the  disorder  occurs  later,  the  onset  is  more  rapid 
with  fever,  and  fluid  or  tuberculous  masses  can  often  be  found  by  pal¬ 
pation.  From  acquired  obstruction  of  an  acute  nature  the  diagnosis  of 
dilatation  of  either  form  is  easily  made,  based  especially  upon  the 
chronicity  of  the  course. 

Treatment. — This  depends,  to  some  extent,  upon  the  nature  of  the 
cause.  Cases  in  which  the  diagnosis  of  obstruction  can  be  made  demand 
operation;  those  the  result  of  debility  and  digestive  disturbance  require 
treatment  directed  to  these  conditions.  In  idiopathic  dilatation  hygienic 
remedies  should  be  employed,  such  as  massage  of  the  abdomen,  given 
gently  lest  ulceration  be  present;  electricity;  and  measures  for  the 
improvement  of  the  general  health.  With  this  may  be  combined  the 
administration  of  strychnine.  I  have  tried  pituitrin  without  benefit. 
In  all  forms  of  dilatation  the  unloading  of  the  bowels  by  purgatives  and 
enemata  is  an  unfortunate  necessity.  This  must,  however,  be  done  as 
infrequently  as  possible,  as  it  tends  to  weaken  still  more  the  muscular 
power  of  the  colon;  yet  frequently  enough  to  prevent  overloading  of  the 
bowel  and  to  offer  the  possibility  for  its  contraction.  When  injections 
are  used,  those  of  large  size  are  required,  reaching  well  into  the  colon. 
The  treatment  must  often  be  accompanied  by  abdominal  massage  to  assist 
in  expelling  the  liquid.  It  has  also  repeatedly  been  recommended  to 
introduce  a  long,  flexible  tube  into  the  rectum,  leaving  it  in  place  for  a 
day  or  more  and  repeating  the  procedure  every  few  days.  This  is  partic¬ 
ularly  applicable  to  secondary  dilatation  depending  upon  kinking  01 
like.  Puncture  of  the  intestine  with  a  small  canula  and  the  drawing  off  of 
the  gas  has  been  practised  in  some  instances  when  the  distention  was 
great,  but  is  a  procedure  certainly  attended  by  danger.  In  all  severe 
idiopathic  cases  which  have  failed  to  be  benefited  by  other  treatment  the 
question  of  operative  interference  must  be  entertained.  It  should  be  done 
seasonably  before  weakness  has  become  too  great;  but,  on  the  other  hand, 
it  may  well  be  deferred  in  cases  in  young  subjects  in  which  dilatation  and 
constipation  are  the  only  symptoms  and  the  general  health  is  entirely 
unaffected.  The  possibility  for  spontaneous  recovery  to  occur  should  be 
permitted,  inasmuch  as  the  operation  is  in  itself  attended  yy  decided 
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danger  to  life.  As  to  the  choice  of  operation  an  artificial  anus  can  be 
made  as  a  temporary  proceeding  or  resection  of  the  colon  performed. 
The  latter  is  the  only  satisfactory  procedure.  In  1  case  under  my 
observation,  apparently  idiopathic,  operation  consisted  in  an  incision 
partially  through  a  constriction  dependent  upon  muscular  hypertrophy 
and  situated  in  the  upper  part  of  the  rectum.  Disappearance  of  the 
dilatation  followed;  but  this  case  should  manifestly  be  classified  under 
secondary  dilatation. 

INTESTINAL  OBSTRUCTION 

A  narrowing  or  a  complete  obliteration  of  the  lumen  of  the  intestine 
may  occur  in  any  portion  of  its  course.  It  may  be  congenital  or  acquired, 
and  may  be  due  to  many  causes.  Some  of  these  causes  are  symptomatic 
of  other  conditions  and  are  described  elsewhere.  In  other  cases  the 
obstruction  appears  to  be  primary,  or  at  least  the  most  important 
symptom. 

1.  Congenital  Stenosis  or  Atresia  of  the  Small  Intestine  and  Colon 

Congenital  malformation  producing  stenosis  is  a  rare  condition. 
Schukowsky1  observed  it  but  4  times  in  20,000  new-born  children. 
Although  possible  in  any  portion  of  the  tube,  the  stenosis  is  found  oftenest 
in  the  small  intestine,  and  much  less  frequently  in  the  colon.  Koos2 
states  that  there  are  considerably  more  than  200  cases  of  atresia  of  the 
small  intestine  recorded.  Cowell3  collected  from  medical  literature  92 
cases  of  occlusion  or  stenosis  of  the  duodenum,  these  including  the  57 
previously  carefully  analyzed  by  Cordes.4  Since  then  a  number  of  in¬ 
stances  have  been  reported.  Other  regions  of  the  small  intestine  may  be 
involved;  sometimes  one  part,  sometimes  several.  The  lesion  varies  from 
a  mere  narrowing  to,  more  commonly,  complete  atresia,  and  this  may 
vary  from  involvement  of  a  very  small  portion  of  the  tube  up  to  substitu¬ 
tion  of  the  entire  small  intestine  by  a  fibrous  cord.  In  some  cases  the 
portions  of  the  intestine  above  and  below  the  affected  region  end  blindly, 
the  intervening  portion  having  entirely  disppeared.  The  intestine  above 
the  obstruction  is  much  distended,  that  below  is  collapsed.  Malforma¬ 
tions  elsewhere  in  the  body  may  occasionally  accompany  the  intestinal 
deformity. 

Etiology. — The  cause  of  congenital  stenosis  depends  upon  some 
pathological  process  or  developmental  defect  arising  during  fetal  life. 
The  nature  of  this  probably  varies  with  the  case.  Among  those  possible 
are  fetal  volvulus,  peritonitis  dependent  upon  syphilis  or  tuberculosis, 
intestinal  ulceration,  constriction  by  bands,  arrested  development,  fetal 
intussusception,  and  constriction  at  the  umbilical  ring.  In  some 
instances  obstruction  is  produced  through  pressure  by  a  tumor,  or 
constriction  by  a  Meckel’s  diverticulum. 

Symptoms. — These  appear  soon  after  birth,  often  within  a  few 
hours.  In  atresia  or  great  stenosis  they  consist  of  obstinate  vomiting, 
colicky  pain,  complete  constipation  except  for  a  few  early  mucous  dis¬ 
charges,  and  distention  of  the  abdomen,  the  seat  and  degree  of  this  last 
depending  to  some  extent  upon  the  situation  of  the  malformation.  It 
occupies  generally  the  umbilical  region,  leaving  the  flanks  flattened. 

1  Ref.,  Jahrb.  f.  Kinderheilk.,  1903,  LVIII,  323. 

2  Jahrb.  f.  Kinderheilk.,  1920,  XCIII,  240. 

3  Quart.  Jour,  of  Med.,  1912,  V,  401. 

4  Arch,  of  Pediat.,  1901,  XVIII,  401. 
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When  the  obstruction  is  in  the  duodenum  or  high  in  the  jejunum  gaseous 
distention  is  often  slight  but  may  be  noticeable  in  the  epigastrium  and 
accompanied  by  visible  gastric  peristalsis.  The  higher  the  malformation 
is  in  the  intestine,  the  sooner  does  vomiting  begin.  The  vomited  matter 
may  eventually  be  fecal  if  the  obstruction  is  low  in  the  bowel.  The 
general  condition  of  the  child  is  very  serious.  The  face  is  pinched,  the 
urine  scanty  or  suppressed,  there  may  be  dyspnea  from  pressure  of 
the  gas  against  the  diaphragm,  and  the  temperature  is  low.  If  the 
intestinal  stenosis  is  not  complete,  the  symptoms  are  of  the  same  nature 
but  less  severe. 

Course  and  Prognosis. — The  prognosis  is  always  most  grave. 
Death  results  from  collapse,  asthenia,  or  perhaps  convulsions.  In  nearly 
all  cases  it  occurs  in  less  than  a  week;  very  occasionally  not  before 
several  weeks  or  even  months,  if  the  intestinal  stenosis  has  been  less 
complete.  The  higher  the  malformation  is  in  the  intestine  the  shorter  is 
the  duration  of  life.  In  rare  instances,  where  the  obstruction  is  but  slight 
as  shown  by  autopsy,  the  patient  has  lived  for  some  years  and  even 
reached  adult  life. 

Diagnosis. — The  recognition  of  congenital  obstruction  of  the 
alimentary  tract  is  usually  not  difficult,  but  to  distinguish  that  of  the 
intestine  from  that  of  other  regions  may  sometimes  be  impossible.  In 
stenosis  of  the  esophagus  the  food  is  vomited  almost  at  once  after  swallow¬ 
ing,  and  the  esophageal  sound  will  reveal  the  obstruction.  Pyloric 
stenosis  shows  gastric  peristalsis;  dilatation  of  the  stomach;  a  pyloric 
tumor  may  often  be  felt;  distention  is  confined  to  the  epigastrium  and 
the  vomitus  never  contains  bile.  The  course  of  the  disease  is  more 
prolonged  and  the  symptoms  less  severe  than  in  cases  of  intestinal 
obstruction.  Stenosis  of  the  duodenum  cannot  be  distinguished  from  that 
of  the  pylorus  unless  the  obstruction  is  below  the  entrance  of  the  common 
bile-duct.  In  this  event  bilious  vomiting  will  occur.  The  vomiting 
takes  place  earlier  than  in  stenosis  lower  in  the  gut.  In  stenosis  of  the 
lower  ileum  or  colon  the  vomiting  is  later  in  appearance  and  is  eventu¬ 
ally  fecal.  In  all  these  Roentgenological  studies  may  be  of  diagnostic 
value.  Idiopathic  dilatation  of  the  colon  cannot  be  differentiated  with 
certainty  from  some  of  the  rare  instances  in  which  a  moderate  congenital 
stenosis  of  the  colon  has  been  present,  as  in  a  case  reported  by  Treves.1 
Stenosis  of  the  rectum  may  be  detected  by  local  examination.  The  early 
and  rapid  development  of  the  symptoms  distinguishes  congenital  stenosis 
from  that  dependent  upon  fecal  impaction,  intussusception,  volvulus,  and 
the  like. 

The  treatment  can  be  only  surgical.  Operation  should  be  done  as 
promptly  as  possible,  yet  the  results  of  this  at  the  early  age  have  been 
entirely  unpromising. 

2.  Congenital  Stenosis  or  Atresia  of  the  Rectum  or  Anus 

This  is  very  much  the  most  frequent  variety  of  intestinal  obstruction, 
although  still  uncommon.  Several  forms  of  this  condition  occur,  and 
atresia  is  more  common  than  stenosis.  There  may  be  complete  closure 
of  the  anus  with  entirely  normal  intestine  above  this.  This  is  the  variety 
most  frequently  encountered.  In  a  second  form  not  only  is  the  anus 
closed  but  the  rectum  above  it  exhibits  atresia  for  an  extent  varying  with 
the  case.  In  still  a  third  variety  the  anus  and  the  part  of  the  rectum 
immediately  above  it  are  normal  but  are  separated  by  a  membrane  from 

1  Lancet,  1898,  I,  276. 
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the  patulous  rectum  farther  up.  In  the  third  form  the  presence  of  an 
accumulation  of  fecal  matter  beyond  the  separating  membrane  can 
sometimes  be  detected  by  the  palpating  finger  introduced  into  the  anus. 
In  the  other  varieties  this,  of  course,  cannot  be  done.  Any  one  of  the 
forms  may  be  combined  with  anomalous  communication  with  the  vagina, 
bladder,  or  urethra,  or  exhibit  a  fistula  into  the  perineum  or  elsewhere. 
Leichtenstern1  found  such  communication  in  40  per  cent,  of  the  cases. 
Malformations  in  other  regions  of  the  body  may  likewise  be  present. 

The  symptoms  are  those  of  intestinal  obstruction  situated,  else¬ 
where,  but  coming  on  later  than  in  this  latter  condition.  Inspection  or 
digital  exploration  of  the  anal  and  rectal  region  will  disclose  the  malforma¬ 
tion.  Operation  should  be  done  as  early  as  possible.  This  is  easy  where 
there  is  merely  an  occlusion  of  the  anus  or  an  obstruction  of  the  rectum  by 
thin  membrane.  Where,  however,  the  rectum  is  obliterated  to  any 
extent  it  is  a  more  serious  matter.  An  artificial  anus  must  be  made  in 
some  such  cases  for  temporary  relief,  leaving  for  a  later  period  the  more 
difficult  plastic  operation  which  will  connect  the  rectal  cul-de-sac  with 
the  anal  region.  The  plastic  closing  of  any  abnormal  opening  which  has 
been  made  can  be  done  at  the  same  time.  The  statistics  of  the  mortality 
with  the  various  operations  which  have  been  employed  in  90  collected 
cases  have  been  carefully  analyzed  by  Ashhurst.2 

3.  Acquired  Intestinal  Obstruction 

This  may  be  due  to  various  causes,  some  of  which  must  receive  sepa¬ 
rate  consideration.  A  Meckel’s  diverticulum,  (p.  185)  or  a  fibrous  cord 
constituting  its  remainder  or  produced  in  other  ways,  as  by  a  fetal 
peritonitis,  may  sometimes  compress  the  intestine  or  even  strangle  it. 
This  may  occur  at  any  time  in  childhood  or  in  adult  life.  In  some  cases 
the  intestine  is  caught  in  retroperitoneal  recesses,  or  in  abnormal  openings 
in  the  mesentery.  Volvulus  is  another  factor  uncommon  in  early  life. 
Ravdin3  reported  an  instance  in  an  infant  36  hours  old.  Peritonitis  may 
cause  obstruction,  either  by  the  production  of  fibrous  bands,  as.  occasion¬ 
ally  seen  in  tuberculous  peritonitis,  or  by  paralysis  of  peristalsis  and  the 
consequent  fecal  accumulation.  Appendicitis  acts  in  a  similar  manner. 
Foreign  bodies  in  the  intestine,  including  here  especially  a  fecal  impaction, 
are  occasionally  causes.  Cases  are  reported  in  which  inspissated  meco¬ 
nium  in  the  new-born  was  the  factor.  Among  other  causes  are  tumors  of 
the  bowel  or  those  pressing  upon  it,  and  rarely  a  mass  of  ascarides  in  the 
intestine.  Of  this  last  Doberauer4  collected  24  reported  instances. 
Perret  and  Simon5  have  added  others,  including  an  interesting  case 
observed  and  figured  by  them  (Fig.  267).  An  incarcerated  strangulated 
hernia  is  an  occasional  cause  in  children.  By  far  the  most  frequent  agent, 
however,  is  intussusception. 

The  symptoms  of  most  of  these  conditions  develop  suddenly  and  are 
very  similar  to  those  in  congenital  cases,  as  already  described;  but  the 
diagnosis  of  the  cause  of  the  obstruction  is  often  impossible.  Intussus¬ 
ception  and  hernia  will  receive  separate  consideration. 

The  cause  of  the  symptoms  is  still  the  subject  of  much  dispute.  Many 
investigators  believe  that  a  toxic  body  is  responsible  for  the  shock-like 

1  Ziemssen  Handb.  spec.  Path.  u.  Therap.,  1876,  VII,  2,  369. 

2  Univ.  of  Penna.  Med.  Bull.,  1907,  XX,  96. 

3  Amer.  Jour.  Dis.  Child.,  1925,  XXIX,  518. 

4  Prag.  med.  Wochenschr.,  1914,  XXXlX,  197 
Jour.  Amer.  Med.  Assoc.,  1917,  LXVIII,  244. 
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condition  present.  This  is  supposedly  produced  in  the  intestine  by 
bacterial  action  on  protein,  and  it  has  been  considered  to  be  of  the  nature 
of  a  histamin,  or  of  the  class  of  proteoses  (Whipple,  Stone  and  Bernheim;1 
Sweet,  Peet  and  Hendrix2).  It  has  been  found  by  Cooke,  Rodenbaugh 
and  Whipple3  and  others  that  there  is  a  distinct  rise  in  the  nitrogenous 
constituents  of  the  blood,  especially  the  non-protein  nitrogen  but  also 
the  urea,  uric  acid  and  creatinin.  This  may  be  dependent  upon  the 
dehydration  and  consequent  failure  of  the  kidney  to  function.  In  the 
way  of  prognosis  aid  may  be  obtained  by  noting  the  degree  of  increase 
of  these  substances.  Haden  and  Orr4  in  a  number  of  communications 


Fig.  267. — Intestinal  Obstruction  by  Ascarides. 

A  mass  of  approximately  40  worms  expelled  in  a  case  of  acute  intestinal  obstruction  in  a 
girl  of  8  years.  ( Ferret  and  Simon,  Jour.  Amer.  Med.  Assoc.,  1917,  LXVIII,  245.) 

have  stressed  the  additional  blood-findings  of  increased  carbon  dioxide 
combining  power  of  the  blood-plasma  (alkalosis)  and  the  fall,  in  the  blood- 
chlorides.  They  found  that  the  giving  of  large  amounts  of  sodium 
chloride  parenterally  distinctly  reduced  the  toxic  symptoms  both  in  man 
and  in  experimental  observation  on  animals. 

Among  other  theories  explaining  the  symptoms  may  be  mentioned 
bacterial  infection  with  septicemia  and  absorption  of  perverted  intes¬ 
tinal  secretions.  Experimental  proof  has  been  brought  forward  both  for 
and  against  all  of  these  explanations. 

The  prognosis  in  general  in  acquired  stenosis  is  more  favorable  than 
in  the  congenital  form,  since  the  patient  is  older  and  the  tolerance  for 
operative  influence  consequently  greater,  and  since  the  cause  is  frequently 
a  removable  one. 

1  Jour.  Exper.  Med.,  1913,  XVII,  286. 

2  Ann.  Surg.,  1916,  LXIII,  720. 

3  Jour.  Exper.  Med.,  1916,  XXIII,  717. 

4  Jour.  Exper.  Med.,  1925,  XLI,  107;  113;  119. 
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INTUSSUSCEPTION 

Etiology. — The  disease  constitutes  one  of  the  more  frequent  forms  of 
intestinal  obstruction  in  children.  Decidedly  over  half  of  the  cases 
occur  in  the  1st  year  of  life  and  most  of  the  remainder  in  the  2d  year. 
It  is  unusual  in  the  first  3  months,  but  has  been  seen  as  early  as  the  2d 
day.  In  293  cases  collected  by  Pilz1  158  were  in  the  1st  year  and  98  from 
4  to  6  months.  In  314  cases  studied  by  Hess2  201  were  in  the  1st  year,  but 
only  8  cases  in  the  first  3  months;  the  2  youngest  in  children  each  6  days 
old.  Of  397  Danish  cases  reported  by  Kock  and  Oerum3  60  per  cent, 
were  in  the  1st  year  and  66  per  cent,  of  these  in  children  of  from  4  to  8 
months.  Of  their  161  cases  occurring  after  the  age  of  1  year,  all  but  30 
were  not  over  6  years  of  age.  Similarly  of  112  cases  reported  by  Harper,4 
99  were  under  the  age  of  2  years  and  74  between  the  5th  and  9th  months. 
The  disease  is  from  2  to  3  times  more  common  in  males  than  in  females. 
The  occurrence  of  diarrheal  conditions  occasionally  predisposes,  as  does 

constipation  and  colic;  but  in  most  instances 
intussusception  develops  in  those  who  have- 
been  in  apparently  perfect  health.  Abnormal 
conditions  of  Meckel's  diverticulum  have  been 
reported  as  the  cause  in  a  number  of  instances. 
I5  have  reviewed  this  subject  elsewhere.  The 
vermiform  appendix  may  in  rare  instances 
invaginate  itself  and  be  the  cause  of  intus¬ 
susception  of  the  intestine  (Monsarrat).6 
Corner7  was  able  to  collect  16  reported  cases 
of  this  occurrence.  Injuries  of  the  abdomen 
are  also  to  be  noted  as  occasional  causes.  The 
presence  of  large  fecal  masses  or  of  polypi  or 
other  tumors  tends  to  produce  invagination 
through  the  efforts  of  the  intestines  to  expel 
them.  Very  occasionally  swelling  of  the  lymphatic  tissue  of  the  intestinal 
wall  may  act  similarly.  Among  other  causes  are  hemorrhage  into  or 
ulcerative  processes  in  the  intestinal  wall,  and  foreign  bodies  or  parasites 
in  the  lumen  of  the  bowel.  Finally  agonal  intussusception  is  of  quite  fre¬ 
quent  occurrence  in  infancy,  caused  by  irregular  peristalsis  of  the  intestine 
developing  in  the  few  moments  preceding  death. 

Pathology  and  Pathological  Anatomy. — The  condition  consists 
in  an  invagination  of  one  portion  of  the  intestine  into  another,  the  result 
of  irregular  contraction  and  peristalsis  of  the  intestinal  walls.  The 
invagination  is  descending  in  form,  an  ascending  invagination  being  very 
rare,  except  when  of  the  agonal  type.  The  upper  portion,  the  intussus- 
ceptum,  slips  into  the  lower,  the  intussuscipiens ,  pulling  the  mesentery 
with  it.  The  intussusception  thus  consists  of  three  thicknesses  of  intes¬ 
tinal  wall,  two  mucous  surfaces  being  in  apposition,  and  two  serous  like¬ 
wise.  (Fig.  268.)  The  dragging  upon  the  mesentery  makes  the  intestine 
assume  a  curved,  sausage-shaped  form,  with  the  concavity  toward  the 
mesenteric  attachment  to  the  spinal  column.  Although  the  bowel  can 
remain  patulous  and  the  circulation  of  blood  in  it  be  preserved,  this  is 

1  Jahrb.  f.  Kinderheilk.,  1870,  III,  1. 

2  Arch,  of  Pediat.,  1905,  XXII,  655. 

3  Mitteilungen  aus  d.  Grenzgeb.  der  Med.  und  Chir.,  1913,  XXV,  293. 

4  Bost.  Med.  and  Surg.  Jour.,  1922,  CLXXXVI,  700. 

5  Jour.  Amer.  Med.  Assoc.,  1914,  LXII,  1624. 

6  Liverpool  Med. -Chir.  Jour.,  1901,  XXI,  68. 

7  Annals  of  Surg.,  1903,  XXXVIII,  708. 


Fig.  268. — Diagrammatic 
Representation  of  the  Pro¬ 
duction  of  Intussusception. 

(Kemp,  Diseases  of  the  Stomach, 
Intestines  and  Pancreas .) 
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usually  not  the  case,  but  swelling  promptly  begins  as  a  result  of  compres¬ 
sion  of  the  blood-vessels.  This  not  only  produces  complete  intestinal 
obstruction  but  an  incarceration  of  the  intussusception,  which  later 
becomes  irreducible  through  the  adhesive  inflammation  between  the 
adjacent  serous  surfaces.  The  mucous  membrane  is  deep-red,  especially 
the  apex  of  the  intussusceptum,  and  finally  strangulation  takes  place 
with  more  or  less  complete  death  of  the  part.  In  the  fortunate,  but 
rare,  cases  this  may  become  entirely  separated  by  the  gangrenous  proc¬ 
ess,  and  discharged  through  the  anus,  while  the  adhesions  formed 
between  the  bowel  and  the  neighboring  tissues  and  between  the  con¬ 
tiguous  coats  of  the  bowel  itself  serve  to  reestablish  the  lumen  of  the  gut. 

The  intussusception  does  not,  however,  become  irreducible  through 
adhesive  inflammation  for  several  days  and  sometimes  even  a  week. 
Previous  to  this  it  is  the  swelling  which  prevents  the  intestine  resuming 
its  normal  position.  The  time  when  gangrene  begins  varies  greatly, 
it  developing  more  frequently  and  sooner  in  the  acute  cases.  The  intes¬ 
tine  above  the  intussusception  is  generally  dilated;  that  below  it 
contracted. 

Intussusceptions  are  classified  according  to  their  situation : 

1.  Ileac  (enteric)  intussusception  affects  the  small  intestine  in  any 
part,  and  usually  this  only.  It  is  less  often  seen  than  some  other  forms 
in  early  life,  but  one  of  the  more  common  after  the  period  of  childhood. 
This  does  not  apply  to  the  agonal  variety  which  is  not  uncommon  in 
infancy,  involving  as  many  as  from  6  to  12  different  positions  in  the  small 
intestine,  being  most  frequent  in  the  jejunum.  Agonal  intussusception 
shows  no  evidence  of  inflammation  or  swelling,  and  is  without  clinical 
significance. 

2.  Colic  intussusception  may  affect  any  part  of  the  colon.  It  is  one 
of  the  more  common  varieties,  yet  not  as  often  seen  as  the  ileocecal. 

3.  Ileocolic  intussusception  exhibits  invagination  of  the  ileum 
through  the  ileocecal  valve.  The  cecum  may  then  be  invaginated 
secondarily,  but  the  ileum  remains  as  the  most  prominent  protruding 
portion.  This  is  the  least  frequent  variety  of  intussusception. 

4.  Ileocecal  intussusception  is  the  form  oftenest  seen,  and  the  younger 
the  child  the  more  likely  is  the  invagination  to  be  of  this  sort.  In  this 
the  cecum  with  the  ileum  behind  it  passes  into  the  colon,  the  valve 
continuing  to  be  the  apex  of  the  projecting  portion. 

Besides  these  types  mixed  forms  of  various  sorts  may  occasionally 
occur,  including  instances  of  double  intussusception.  The  relative 
frequency  of  the  four  main  types,  as  occurring  in  children,  seems  to  vary 
somewhat  according  to  the  statistics  given,  yet  the  differences  are  not 
great.  This  may  be  seen,  for  instance,  in  the  180  cases  of  Leichtenstern1 
under  10  years  of  age  and  the  380  cases  of  Kock  and  Oerum.2 


Table  100. — Frequency  of  Intussusception,  Leichtenstern,  180  Cases 


Variety 

Under  2  years, 
per  cent. 

2-5  years, 
per  cent. 

6-10  years, 
per  cent. 

Ileocecal . 

70 

49 

41 

Ileac . 

6 

13 

38 

Colic . 

19 

25 

21 

Ileocolic . 

4 

13 

0 

1  Prag.  Vierteljahrssch.  f.  prakt.  Heilk.,  1873,  CXVIII-CXIX,  188,  et  seq. 

2  Loc.  cit.,  301. 
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Table  101. — Frequency  of  Intussusception,  Kock  and  Oerum.  380  Cases 


Variety 

Under  1  year, 
per  cent. 

Over  1  year, 
per  cent. 

Ileocecal  . 

49.5 

38.0 

Ileac  .  . 

2.6 

9.2 

Colic  . 

12.0 

23.7 

Ileocolic  . 

3.5 

1.3 

Mixed .  .  . 

3.9 

1.9 

Undetermined . . . 

28.0 

25.7 

Kock  and  Oerum  maintain  that  the  larger  proportion  of  the  cases 
called  “  undetermined”  could  with  propriety  be  placed  among  the 
ileocecal. 

As  time  passes  the  intussusception  of  all  varieties  is  prone  to  increase 
in  size,  the  apex  always  remaining  unchanged  and  the  intussuscipiens 
invaginating  more  and  more.  As  a  result  the  ileocecal  form  may  finally 
occupy  all  of  the  rectum,  and  the  apex  of  the  intussusception  nearly 
reach  the  anus  or  even  pass  through  it. 

Double  intussusceptions  are  less  frequent,  probably  over  90  per  cent, 
being  single  (Corner).1  For  instance,  an  enteric  intussusception  may 
extend  downward  to  the  cecum,  and  then  push  the  cecum  before  it, 
producing  a  secondary  ileocecal  invagination.  Double  intussusception 
of  other  forms  may  occur. 

Symptoms. — With  or  without  previous  evidence  of  intestinal 
disturbance  the  child  is  suddenly  attacked,  in  typical  cases,  by  severe 
pain,  vomiting,  restlessness  and  great  prostration.  The  face  is  pinched, 
the  eyes  sunken,  the  pulse  feeble  and  rapid,  the  urine  scanty,  the  tempera¬ 
ture  normal  or  below  it.  The  abdomen  is  at  first  soft;  later  distended 
and  often  tender.  The  fecal  matter  present  in  the  colon  and  rectum  is 
evacuated  during  the  1st  day,  but  after  this  fecal  movements  are  very 
small  in  amount  or  more  often  entirely  absent,  and  little  if  any  gas  is 
passed  by  the  bowel.  Pain  comes  on  in  paroxysms,  attended  by  straining 
efforts  if  the  intussusception  has  reached  the  rectum,  and  by  the  frequent 
passage  of  small  quantities  of  blood-stained  mucus,  or  even  of  blood  in 
considerable  quantity.  Blood  generally  appears  in  the  first  12  hours,  but 
sometimes  not  for  1  or  2  days.  This  condition  of  the  bowel-movements 
is  one  of  the  most  characteristic,  but  may  be  wanting  in  some  cases. 
Absolute  failure  of  evacuation  of  fecal  matter  and  of  gas  is  most  common  in 
enteric  invagination,  and  in  these  cases,  too,  hemorrhage  from  the  bowel 
may  be  later  in  appearing,  or  absent  entirely.  Although  vomiting  may 
continue  very  persistent  and  frequent  it  is  always  a  less  prominent  symp¬ 
tom  than  in  other  forms  of  intestinal  obstruction.  It  is  usually  worst  at 
the  beginning,  or  it  may  sometimes  occur  only  a  few  times  daily.  It  is 
most  marked  in  enteric  intussusception.  Stercoraceous  vomiting  is  seen 
in  only  a  small  proportion  of  cases  and  generally  not  until  late.  Pain,  too, 
is  a  variable  symptom.  Sometimes  intensely  severe  and  causing  loud 
outcries,  it  may  be  evidenced  only  by  the  grunting  sounds  which  attend 
the  accompanying  tenesmus.  It  is  usually  most  intense  early  in  the 
attack.  In  children  old  enough  to  describe  it,  it  may* be  localized  on 
the  right  side  in  the  region  of  the  beginning  intussusception  or  about  the 
umbilicus.  A  tumor  is  discoverable  in  the  majority  of  instances.  It  may 

1  Loc.  tit.,  691. 
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often  be  found  very  early  in  the  disease,  even  on  the  1st  day,  and  may 
reach  the  anus  by  the  2d  day,  although  usually  later  than  this.  It  can 
very  frequently  be  felt  in  the  rectum  even  sometimes  on  the  1st  day,  and 
gives  to  the  finger  a  sensation  very  like  that  of  the  vaginal  portion  of 
the  uterus,  the  lumen  of  the  bowel  corresponding  to  the  os.  Kock  and 
Oerum1  maintain  that  a  tumor  was  found  by  abdominal  palpation  or  by 
rectal  examination  in  85.5  per  cent,  of  their  380  cases.  As  to  the  position 
occupied,  as  shown  by  abdominal  palpation,  it  was  upon  the  left  side, 
either  the  upper  or  lower  quadrant,  in  over  50  per  cent,  of  the  cases. 
In  about  33  per  cent,  the  tumor  had  been  discovered  by  rectal  examina¬ 
tion.  During  the  paroxysm  of  pain  rectal  palpation  shows  the  tumor 
temporarily  increasing  in  size  and  approaching  nearer  to  the  anus.  When 
protruding  from  the  anus  it  may  have  the  appearance  of  a  rectal  prolapse 
or  a  polypus  or  hemorrhoid.  Felt  through  the  abdominal  walls  between 
the  paroxysms  of  pain  the  tumor  may  occupy  various  positions  depending 
upon  the  seat  of  the  intussusception.  In  the  commoner  ileocecal  form  it 
is  situated  usually  in  the  region  of  the  descending  colon  curving  around 
the  umbilicus  from  above  to  the  left  side.  In  the  ileocolic  form  the  tumor 
is  upon  the  left  side  extending  from  the  costal  border  downward,  but 
without  arching  about  the  navel.  In  enteric  intussusception  a  tumor  can 
seldom  be  detected. 

The  symptoms  described  are  those  characteristic  of  most  acute  cases. 
At  times,  however,  instances  occur  in  which  many  of  the  symptoms  are 
so  little  marked  that  the  disease  may  be  entirely  overlooked  if  sufficient 
attention  is  not  paid  to  the  condition  of  the  bowel-movements  and  the 
discovery  of  a  tumor.  Occasionally  cases  are  more  subacute  in  nature, 
the  onset  being  more  gradual,  the  pain  and  vomiting  less  severe  and  con¬ 
stipation  less  complete.  Still  other  exceptional  cases,  chiefly  observed  in 
older  children,  are  of  a  more  chronic  nature,  in  which  the  occlusion  is  not 
complete  and  the  circulation  in  the  mesentery  not  entirely  shut  off. 
There  is  little  pain  or  vomiting,  no  definite  intestinal  symptoms,  and  no 
bloody,  mucous  movements.  Diarrhea  may  replace  constipation.  The 
symptoms  may  come  in  attacks  separated  by  intervals  of  comparative 
health,  and  suggest  recurrences  of  catarrh  of  the  large  intestine.  The 
general  condition  of  the  patient  may  suffer  little,  or  there  may  be  a 
gradual  loss  of  strength,  or  symptoms  of  strangulation  may  suddenly 
occur.  Such  symptoms  may  be  of  but  temporary  duration,  but  repeated 
attacks  of  this  nature  are  liable  to  take  place.  Only  the  discovery  of  a 
tumor  makes  a  diagnosis  possible.  This  variety  of  the  disease  has  been 
carefully  reviewed  by  Still.2 

Course  and  Prognosis. — If  the  reduction  is  accomplished  the  tumor 
can  no  longer  be  felt,  and  all  the  other  symptoms  rapidly  disappear.  If 
this  has  not  taken  place  the  course  of  the  disease  is  progressively  onward 
to  a  fatal  issue.  A  few  exceptions  are  seen  in  which  spontaneous  reduc¬ 
tion  occurs,  or  in  which  gangrene  and  subsequent  discharge  of  the  invag- 
inated  bowel  take  place  and  the  patient  survives  the  septic  condition 
and  risk  of  perforation.  Cicatricial  stenosis  may  develop  later  in  such 
instances. 

Death  is  the  result  generally  of  collapse  from  the  shock  which  the 
intestinal  lesion  produces.  In  the  more  subacute  cases  it  follows  from 
increasing  exhaustion,  sometimes  with  a  final  rise  of  temperature  to  a 
considerable  height.  Death  from  peritonitis  is  not  common.  The 

1  Loc.  tit.,  338. 

2  Arch,  of  Pediat.,  1921,  XXXVIII,  174 
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average  duration  of  acute  fatal  cases  without  operation  is  a  week  or 
sometimes  less,  with  a  range  of  1  day  up  to  2  or  3  weeks.  Chronic  cases 
may  last  for  months. 

There  is  often  seen  a  disposition  for  the  intussusception  to  relapse 
after  successful  reduction.  This  takes  place  with  greatest  frequency 
on  the  first  day  after  reduction  has  been  accomplished,  but  may  be 
much  delayed.  It  sometimes  happens  that  this  occurrence  takes  place 
several  times.  Some  of  these  cases  are  certainly  mistaken  instances  of 
relapse;  it  being  supposed  that  reduction  has  occurred,  when,  in  reality, 
this  did  not  happen.  Undoubtedly  relapse  is  possible,  although  not  very 
frequent.  Kock  and  Oerum1  found  10  such  cases  in  their  list,  with  9 
other  doubtful  ones  and  6  instances  of  recurrence  at  later  periods. 

The  prognosis  is  always  grave  especially  in  acute  cases,  although  less 
so  than  formerly.  The  younger  the  patient  the  more  serious  the  condi¬ 
tion.  Untreated  cases  are  practically  always  fatal.  The  probability  of 
recovery  varies,  too,  directly  in  proportion  to  the  quickness  with  which 
the  diagnosis  is  made  and  treatment  instituted.  In  general  the  average 
mortality  at  the  present  day,  including  cases  not  operated  upon  may  be 
placed  at  60  to  70  per  cent.  In  the  314  cases  reported  by  Hess2  211 
recovered  and  103  died.  Leichtenstern’s3  figures  gave  a  total  mortality 
of  73  per  cent,  for  557  cases  of  all  ages.  In  the  1st  year  the  mortality 
was  86  per  cent.  4  he  death-rate  has  lessened  since  operative  inter¬ 
ference  has  become  more  common  and  the  technique  better.  Thus 
Weiss4  in  322  collected  cases  of  all  ages  found  the  mortality  up  to  5  years 
(177  cases)  without  operation,  84  per  cent.;  with  primary  laparotomy, 
39  per  cent.;  with  secondary  laparotomy  after  unsuccessful  treatment 
of  other  sorts,  46  per  cent.  In  later  childhood  (85  cases)  without  opera¬ 
tion  the  mortality  was  78  per  cent.;  in  primary  laparotomy,  10  per  cent.; 
m  secondary  laparotomy  after  other  unsuccessful  treatment,  50  per  cent 
The  chance  of  recovery  depends,  too,  upon  the  promptness  with  which 
operation  is  performed.  Gibson5  in  187  operative  cases,  collected  since 
antiseptic  methods  had  improved,  shows  this  well,  the  mortality  in 
patients  operated  upon  on  the  1st  day  being  37  per  cent.;  on  the  2d  day, 
39  per  cent.;  3d  day,  61  per  cent.;  4th  day,  67  per  cent.;  5th  day,  73  per 
cent.;  and  6th  day,  75  per  cent. 

Diagnosis.— This  usually  presents  little  difficulty.  The  cardinal 
diagnostic  symptoms  are  the  sudden  development  of  abdominal  pain, 
vomiting,  tenesmus  and  bloody  stools  without  fecal  matter,  prostration 
and  absence  of  fever.  The  diagnosis  is  made  certain  by  the  discovery 
of  a  tumor.  Perplexities,  however,  arise  at  times  and  mistakes  are  far 
from  uncommon.  Intussusception  may  sometimes  exhibit  no  charac¬ 
teristic  stools,  especially  after  the  1st  year,  and  no  marked  prostration. 
Consequently  too  much  dependence  must  not  be  placed  upon  the  absence 
of  such  symptoms.  The  bloody,  mucous  movements  may  be  mistaken  for 
cohhs.  Conversely  colitis  may  be  supposed  to  be  intussusception,  and 
i  •  har  seen  operation  urged  accordingly.  The  earlier  occurrence  of 
diarrhea  and  the  presence  of  fecal  matter  and  especially  fever,  aid  in 
the  recognition  of  the  inflammatory  disorder.  Henoch’s  purpura ,  with 
hemorrhage  into  the  lumen  and  the  walls  of  the  intestine,  may  strongly 
suggest  intussusception,  but  the  presence  of  evidences  of  purpura  else- 

1  Loc.  tit.,  327. 

2  Loc.  tit. 

3  Loc.  tit. 

4  CentralbL  f  d.  Grenzgeb.  d.  Med.  und  Chirurg.,  1899,  II,  915:  918. 

0  Arch,  of  Pediat.,  1900,  XVII,  99.  ’  ’  ’ 
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where  aid  in  distinguishing  it.  It  is  possible,  however,  for  purpura  to  be 
attended  by  intussusception,  and  a  number  of  such  cases  have  been 
reported.  The  protruding  of  an  intussusception  from  the  rectum  accom¬ 
panied  by  straining  and  the  passing  of  mucus  may  sometimes  strongly 
suggest  prolapse  of  the  rectum.  I  have  known  the  two  conditions  to  be 
combined.  As  stated,  the  discovery  of  a  tumor  usually  removes  doubt, 
but  as  this  is  sometimes  difficult,  especially  through  the  abdominal  wall, 
in  all  doubtful  cases  a  careful  examination  should  be  made  under  anaesthe¬ 
sia.  Enteric  intussusception  seldom  has  a  discoverable  tumor  and  there  is 
no  tenesmus,  and  these  cases  cannot  with  certainty  be  distinguished  from 
instances  of  acute  intestinal  obstruction  from  other  causes.  It  is  to  be 
remembered  also  that  appendicitis  is  attended  by  the  development  of  a 
tumor  and  often  by  constipation.  There  are,  however,  no  bloody  stools 
and  tenesmus,  and  the  tumor  occupies  usually  the  region  of  the  cecum, 
is  more  superficial,  and  of  a  different  shape.  In  typical  cases  of  intussus¬ 
ception  the  injection  of  bismuth  and  the  taking  of  an  x-ray  picture  may 
be  of  diagnostic  aid,  as  in  a  case  reported  by  Snow  and  Clinton.1 

Treatment. — As  soon  as  the  diagnosis  is  made  in  cases  which  have 
lasted  only  1  or  2  days  it  is  possible  to  make  efforts  to  reduce  tne  intus¬ 
susception  by  other  than  surgical  measures.  If  this  is  determined  on  the 
child  should  be  anaesthetized,  the  hips  elevated,  and  the  patient  now  and 
then  held  inverted.  Injections  should  meanwhile  be  given  of  either  air, 
water,  or  oil.  There  is  probably  no  great  danger  of  rupture  of  the  intes¬ 
tine  with  proper  precautions,  but  the  pressure  with  air  can  be  less  accu¬ 
rately  controlled  than  that  with  liquid.  Air  may^be  injected  from  a 
bulb-syringe  or  hand-bellows  attached  to  a  catheter.  The  anus  must  be 
compressed  around  the  tube  by  the  fingers,  and  the  injection  given  slowly 
and  carefully.  In  place  of  this,  oil,  or  a  warm  normal  saline  solution, 
may  be  employed.  The  liquid  should  be  in  a  fountain  syringe  which  may 
be  elevated  not  over  6  feet  (173  cm.)  above  the  bed  on  which  the  child 
lies;  the  pressure  being  maintained  for  15  or  20  minutes.  If  successful,  a 
rumbling  sound  can  sometimes  be  heard;  the  tumor  entirely  disappears, 
very  careful  examination  being  necessary  to  make  sure  of  this;  the  dis¬ 
tention  produced  by  the  gas  or  liquid  employed  ceases  to  exist;  the 
aspect  of  the  child  improves;  vomiting  stops;  and  a  fecal  stool  may 
shortly  occur.  If  unsuccessful,  or  if  the  result  is  uncertain,  the  liquid  or 
air  must  be  allowed  to  escape  and  the  procedure  tried  once  again.  If 
still  there  is  no  success,  operative  aid  must  be  had  immediately ,  and  the 
intussusception  found  and  reduction  accomplished  by  withdrawing  the 
invaginated  portion  if  this  is  possible.  In  fact,  owing  to  the  frequent 
impossibility  of  determining  accurately  whether  reduction  has  been 
accomplished,  or  of  knowing  what  may  be  the  condition  of  the  intestinal 
wall,  it  is  safer  to  regard  all  cases  as  purely  surgical,  and  to  proceed  at 
once  with  operation  for  reduction,  without  attempting  any  medical 
treatment;  and  this  is  now  the  generally  accepted  course.  In  cases 
coming  late  to  operation  adhesion  and  swelling  may  prevent  reduction; 
or  the  condition  of  the  bowel  may  be  such  that  enterostomy  is  necessary, 
and  either  an  artificial  anus  must  be  made,  or  a  resection  of  the  intestine 
performed.  Chronic  cases  are  best  treated  by  operation. 

On  account  of  the  danger  of  recurrence  of  the  trouble  after  either 
mechanical  or  operative  reduction,  peristalsis  should  be  quieted  as  far 
as  possible  by  small,  repeated  doses  of  an  opiate.  A  purgative  should 
never  be  administered. 

1  Amer.  Jour.  Dis.  Child.,  1913,  VI,  93. 
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Hernia  in  children  is  of  several  varieties.  Those  deserving  special 
mention  are:  (1)  Umbilical;  (2)  Inguinal;  (3)  Diaphragmatic,  and  (4) 
Ventral.  Of  these  the  umbilical  and  inguinal  are  far  the  most  frequent. 
Femoral  hernia  is  so  uncommon  that  further  reference  need  not  be  made 
to  it.  The  rare  internal  hernias  other  than  the  diaphragmatic  will  also 
be  omitted. 

1.  Umbilical  Hernia 

Hernia  of  the  intestine  at  the  umbilicus  may  be  either  (a)  congenital 
or  (6)  acquired. 

(a)  Congenital  Umbilical  Hernia  ( Hernia  into  the  Cord). — This 
is  a  very  uncommon  condition;  of  which  we  can  recall  seeing  not  more  than 
2  instances.  Lindfors1  in  20,735  births  found  it  present  in  the  ratio  of 
1:5184.  The  hernia  forms  a  tumor,  oval,  round  or  conical  in  shape,  and 
of  the  size  of  a  walnut  up  to  that  of  an  orange  or  larger.  The  sac  appears 
to  be  composed  of  the  distended  umbilical  cord,  its  walls  consisting  only 
of  peritoneum  and  of  the  amnion  of  the  cord,  and  being  of  a  greenish- 
white  color  and  transparent  character.  The  contents  are  usually  coils  of 
intestine,  but  sometimes  the  stomach,  the  spleen,  or  all  or  part  of  the 
liver  may  be  found  in  it.  The  color  of  these  is  readily  distinguishable 
through  the  sac- wall.  The  size  and  tension  of  the  mass  increase  with 
crying  or  coughing.  The  hernia  can  sometimes  be  reduced,  sometimes 
not;  and  when  of  small  size  recovery  may  take  place  spnotaneously  with 
the  process  of  the  separation  of  the  cord.  In  this  event  a  reactive 
inflammation  sets  in  around  the  ring-shaped  border  of  the  hernia,  the 
color  of  the  sac  changes,  and  the  umbilical  cord  shrinks  and  finally  it  and 
the  amnion  -  separate.  Granulations  then  spread  gradually  over  the 
surface  remaining,  generally  with  free  suppuration.  As  the  wound  thus 
left  heals  and  shrinks  the  hernia  disappears  within  the  abdominal  cavity. 
A  cicatrix  remains  but  no  real  navel. 

Many  dangers,  however,  attend  this  process  and  a  fatal  issue  generally 
results.  Peritonitis  is  very  liable  to  occur,  the  hernia  becomes  gangrenous 
or  general  sepsis  develops.  The  prognosis  is  on  the  whole  grave.  By  far 
the  larger  proportion  of  patients  died  until  the  operative  treatment  was 
introduced  and  perfected,  and  even  still  the  mortality  is  high.  In  the 
case  of  very  large  hernia,  with  the  presence  in  the  sac  of  a  considerable 
portion  of  the  abdominal  contents,  the  continuance  of  the  child’s  life  is 
scarcely  possible.  In-91  instances  of  hernia  of  the  cord,  collected  by  Loth- 
eissen2  the  mortality  in  the  68  operated  cases  equalled  29.4  per  cent.,  and 
in  the  23  unoperated  cases  65.22  per  cent.  Somewhat  similar  statistics 
are  given  by  Safford3  with  a  mortality  of  33  per  cent,  in  73  operated  cases, 
and  53  per  cent,  in  15  unoperated  cases.  Sometimes  the  sac  breaks 
during  birth,  leaving  the  child  partly  eviscerated.  Very  often  other 
malformations  are  present.  Not  infrequently  the  infants  are  premature 
or  still-born. 

The  diagnosis  is  readily  made  except  in  the  case  of  small  cylindrical 
hernias  into  the  cord.  Here  it  is  easy  to  overlook  the  condition  and  to 
apply  a  ligature,  which,  of  course,  ligates  the  intestine  as  well.  Every 
child  born  with  the  cord  decidedly  swollen  close  to  the  body  should  be 
examined  very  carefully  before  a  ligature  is  applied. 

1  Volkmann’s  Sammlung  klin.  Vortrage,  1893,  n.  s.  63,  Gynac.  No.  26,  624. 

2  Wiener  klin.  Rundschau,  1903,  XVII,  757. 

3  Phila.  Med.  Jour.,  1901,  VII,  393. 
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Treatment  consists,  first  of  all,  in  the  greatest  care  in  handling  a 
congenital  hernia  and  in  the  use  of  every  possible  antiseptic  precaution. 
If  the  rupture  is  small  and  if  reduction  can  be  made  quite  easily,  this  may 
be  done  and  an  antiseptic  compress  applied  and  attached  with  adhesive 
plaster.  The  child  must  not  be  lifted  into  an  upright  position  until  the 
wound  has  completely  cicatrized,  and  this  may  require  weeks.  If  the 
hernia  is  not  reducible,  it  may  be  covered  with  an  antiseptic  protective 
dressing  in  the  hope  that  granulations  may  form  and  the  process  go  on 
as  just  described.  A  much  more  successful  plan  of  treatment,^  however, 
applicable  also  to  the  small,  reducible  hernias,  is  the  performing  of  a 
radical  operation  as  soon  after  birth  as  possible  and  without  any  previous 
efforts  at  reduction  being  made.  The  operation  may  be  clone  either  with 
or  without  the  opening  of  the  peritoneum.  The  temperature  of  the  child 
should  later  be  maintained  by  the  use  of  external  heat  as  in  the  treatment 
of  premature  infants. 

(6)  Acquired  Umbilical  Hernia. — This  is  a  very  common  and 
seldom  serious  affection  of  infancy.  It  develops  generally  in  the  first 
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Fig.  269. — Acquired  Umbilical  Hernia. 

Colored  infant  of  4  months  in  the  Children’s  Hospital  of  Philadelphia. 


few  months  of  life,  and  is  seen  most  frequently  in  thin  children  or  in  those 
with  indigestion  and  flatulent  distention  of  the  abdomen  from  other 
causes.  Infants  in  whom  there  is  much  crying  or  such  pressure  as  may 
attend  constipation  are  also  predisposed  to  it.  The  influence  of  phi¬ 
mosis  through  straining  efforts  at  urination  is  considered  very  question¬ 
able.  The  hernia  appears  oftenest  as  a  small  elastic  tumor  covered  with 
skin,  not  sensitive  to  pressure,  varying  in  bulk  from  a  simple  convexity  of 
the  navel  to  a  tumor  the  size  of  a  small  marble,  or  occasionally  larger,  and 
globular  or  irregular  in  shape  according  to  the  width  and  form  of  the 
opening.  Frequently  it  cannot  be  detected  at  times,  and  it  is  always 
reducible  unless  the  child  is  crying  or  straining.  Strangulation  very 
rarely  occurs.  The  hernia  consists  of  small  intestine  which  protrudes 
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through  a  portion  of  the  umbilical  ring,  and  is  covered  by  the  abdominal 
parietes.  The  prognosis  is  almost  entirely  favorable.  The  majority  of 
cases  will  recover  spontaneously  if  such  causes  as  continuous  abdominal 
distention  or  persistent  straining  efforts  be  removed.  \  et  as  it  is  possible 
for  the  hernia  to  persist,  and  in  view  of  the  fact  that  the  longer  the  opening 
remains  the  more  likely  is  this  to  happen,  every  case  should  receive 
treatment.  The  diagnosis  presents  no  difficulty.  A  large  serous  accum¬ 
ulation  in  the  abdominal  cavity  could  distend  and  project  through  the 
centre  of  the  navel,  but  the  attending  symptoms  would  remove  all 
question.  Preventive  treatment  is  important.  A  firm  compress  should 
be  worn  under  the  abdominal  band  for  the  first  few  months,  and  all  con¬ 
ditions  liable  to  produce  hernia  should  be  removed.  If  a  hernia  is 
present  it  should  be  kept  constantly  reduced  until  the  opening  in  the 


Fig.  270.— Umbilical  Hernia  with  Adhesive  Strap  Applied. 

Same  case  as  Fig.  269  with  adhesive  strap  applied  in  such  a  way  that  the  folded  skin 
closes  the  opening. 


abdominal  wall  has  had  time  to  close.  Usually  it  is  quite  sufficient  to 
cleanse  the  skin  thoroughly  and  then  draw  it  into  two  folds,  one  on  each 
side  of  the  hernia  and  meeting  over  it;  holding  these  in  place  by  straps  of 
adhesive  plaster  crossing  over  the  navel,  or  by  a  broad  horizontal  band  of 
adhesive  plaster  reaching  to  the  lumbar  regions  (Figs.  269,  270).  _  A 
little  boric  acid  may  well  be  powdered  upon  the  navel  before  the  adhesive 
is  applied.  Another  method  is  the  following:  A  silver  quarter  of  a  dollar 
is  laid  upon  the  adhesive  surface  of  a  piece  of  rubber  adhesive  plaster  2 
inches  square;  over  this  is  placed  the  broad  strap  referred  to,  with  its 
adhesive  surface  next  to  that  of  the  smaller  piece.  After  reducing  the 
hernia  and  pressing  the  sides  of  the  abdominal  walls  slightly  together 
the  band  is  applied  with  the  quarter  dollar  directly  over  the  position  of  the 
navel.  My  own  preference  is  for  a  simple  adhesive  band  without  the  use 
of  the  coin.  The  dressing  should  be  worn  constantly,  changing  it  from 
time  to  time  as  the  old  one  loosens.  The  plaster  must,  of  course,  not  be 
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removed  during  the  bath.  At  least  6  months  are  required  before  the 
opening  is  permanently  closed.  Occasionally  the  plaster  produces  a 
great  deal  of  cutaneous  irritation,  especially  in  the  first  few  months  of  life. 
The  employment  of  zinc  oxide  plaster  tends  to  avoid  this  difficulty. 
When  the  irritation  is  obstinate,  treatment  may  be  deferred  for  a  while 
until  the  child  is  a  little  older;  or,  if  the  hernia  is  very  small,  it  may  be 
possible  to  trust  the  cure  to  Nature.  When  a  dressing  is  required  and 
plaster  cannot  be  worn,  we  must  depend  upon  a  closely  applied  bandage 
of  woolen  material  or  webbing,  although  this  is  less  satisfactory.  In  no 
case  should  any  apparatus  be  used  with  a  rounded  surface  which  pushes 
the  hernia  inward.  The  pressure  from  without  merely  serves  to  keep  the 
umbilical  ring  open. 

Hernia  in  children  older  than  a  year  resists  mechanical  treatment 
obstinately.  Such  an  appliance  as  described  may  be  tried;  and  if  it 
seems  to  do  good  its  employment  must  be  persisted  in  for  months.  If 
cure  is  not  then  progressing,  a  radical  operation  is  indicated. 

2.  Inguinal  Hernia 

This  is  much  less  frequent  than  umbilical  hernia  in  the  first  few  weeks 
of  life,  but  more  common  when  developing  after  this  period.  As  in  the 
umbilical  affection,  it  may  be  congenital  or  acquired.  The  great  major¬ 
ity  of  the  acquired  cases  depend,  however,  on  favoring  conditions  which 
are  congenital  in  nature;  viz.  a  patulous  state  of  the  funicular  process 
of  the  peritoneum  through  which  the  testicle  descends;  the  shortness 
and  straightness  of  the  canal,  and  the  width  of  the  inner  ring.  Omitting, 
then,  the  truly  acquired  hernia  of  later  childhood,  which  is  independent 
of  congenital  conditions,  identical  in  nature  with  that  of  adult  life,  and 
less  often  seen,  we  may  divide  the  hernias  of  infancy  into  (a)  congenital 
hernia  of  the  tunica  vaginalis,  in  which  the  funicular  process  of  the 
peritoneum  is  completely  open  and  the  intestine  descends  to  and  often 
surrounds  the  testicle;  ( b )  funicular  hernia,  in  which  the  tunica  vaginalis 
is  closed  above  the  testicle  and  the  intestine  fills  the  funicular  process 
down  to  this  closure,  the  intestine  in  this  variety  not  enveloping  the 
testicle;  (c)  the  encysted  or  infantile  hernia,  a  rare  form  in  which  the 
internal  ring  has  closed  but  the  intestine  pushes  down  a  pouch  of  peri¬ 
toneum  beside  this  or  into  the  patulous  funicular  process  below  the  ring. 
Except  for  the  differences  mentioned,  which  are  purely  anatomical,  these 
various  forms  cannot  with  certainty  be  distinguished  from  each  other 
unless  at  operation,  and  then  the  matter  is  of  no  practical  moment. 

Etiology. — Apart  from  the  anatomical  causes  mentioned,  age  is  a 
strongly  predisposing  factor,  the  majority  of  cases  in  infancy  occurring 
in  the  1st  year  of  life,  but  sometimes  not  until  later,  and  sometimes  seen 
immediately  after  birth.  Heredity,  too,  plays  some  part.  The  great 
majority  of  instances  are  met  with  in  boys,  85  out  of  94  cases  reported  by 
Ashby  and  Wright1  being  in  this  sex.  Distention  of  the  abdomen  by 
gas,  excessive  crying  or  coughing,  straining  at  stool  the  result  of  diarrheal 
disturbances,  the  straining  on  urination  caused  by  excessive  phimosis  or 
urinary  concretions,  impairment  of  the  general  health,  and  similar  condi¬ 
tions  may  constitute  the  final  active  cause. 

Symptoms. — These  differ  little  from  those  of  adult  life.  The  rup¬ 
ture  is  oftener  situated  on  the  right  side,  but  not  infrequently  is  double. 
The  contents  of  the  sac  are  much  the  same  as  in  the  adult.  They  consist 

1  The  Dis.  of  Child.,  Amer.  Edit.,  1893,  136. 
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usually  of  small  intestine  only,  perhaps  with  omentum ;  while  sometimes 
the  cecum  and  vermiform  appendix  occupy  the  sac,  rarely  Meckel’s 
diverticulum,  and  occasionally  an  ovary.  In  a  considerable  number  of 
cases  the  appendix  is  found  within  the  hernial  sac,  either  alone  or  with 
other  portions  of  the  intestinal  tract  The  literature  of  this  condition 
has  been  reviewed  by  Jopson.1  Reduction  is  generally  easier  than  in  adult 
cases,  as  the  hernia  is  usually  smaller  and  adhesions  have  not  formed. 
It  is  only  occasionally  that  a  large  rupture  fills  the  scrotum  (Fig.  271). 

Prognosis. — The  prognosis  of  the  disease  is  favorable,  complete 
recovery  usually  following  the  early  application  of  a  suitable  truss;  or 
if  this  does  not  succeed,  the  radical  operation  giving  excellent  results. 


Fig.  271. — Large  Inguinal  Hernia. 

Infant  of  14  months,  in  the  Children’s  Hospital  of  Philadelphia. 

Strangulation  is  comparatively  uncommon  in  early  life.  It  is  seen  oftener 
in  the  first  2  years  than  in  childhood  after  that  period.  Estor,2  in  a 
study  of  233  collected  cases  of  strangulation  of  different  sorts  occurring  in 
infants  up  to  the  age  of  2  years,  estimates  that  the  likelihood  of  the 
development  of  this  as  compared  with  that  of  adults  is  only  in  the  ratio 
of  1:131.  Strangulation  according  to  Moynihan3  is  more  prone  to  occur 
in  the  first  3  months  than  after  that  period  during  the  1st  year.  White- 
locke^  reported  2  cases  in  infants  of  17  and  22  days  respectively. 

Diagnosis. — The  only  difficulty  in  diagnosis  is  in  distinguishing 
the  lesion  from  hydrocele,  the  two  conditions  often  closely  resembling 
each  other.  Hernia  is  usually  opaque  with  transmitted  light  and  hydro- 

1  Univ.  Med.  Magaz.,  1900,  XIII,  94 

2  Rev.  de  chir.,  1902,  XXV,  249. 

3  Lancet,  1897,  II,  788. 

4  Brit.  Jour.  Child.  Dis.,  1913,  X,  353. 
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cele  translucent;  but  this  is  open  to  exceptions  and  hernia  may  also 
sometimes  appear  translucent,  if  bowel  only  is  present  and  is  distended 
by  gas  without  fecal  matter.  Hydrocele  is  dull  on  percussion  and  reduces 
slowly  and  often  not  at  all.  Hernia  gives  an  impulse  on  coughing  and 
reduces  more  quickly  and  often  with  the  characteristic  gurgling  sound. 
The  difficulty  in  diagnosis  is  increased  by  the  fact  that  a  hydrocele  may 
occupy  the  tunica  vaginalis  and  a  hernia  of  the  cord  be  situated  imme¬ 
diately  above  this.  Strangulation  may  in  exceptional  cases  be  readily 
confounded  with  severe  colic  unless  the  possibility  of  this  occurrence 
is  borne  in  mind  and  a  systematic  examination  made.  I  have  seen  this 
error  made  in  a  child  of  less  than  a  year.  In  later  childhood  the  ordinary 
symptoms  of  hernia  develop,  and  the  diagnosis  presents  no  difficulty. 

Treatment. — This  is  very  satisfactory  in  that  the  majority  of  cases 
will  recover  completely  under  the  application  of  a  suitable  truss  and  the 
removal  of  the  exciting  causes.  A  truss  of  hard  rubber  or  a  skein  of 
woolen  yarn  must  be  worn  constantly,  and  the  mother  impressed  with  the 
importance  of  never  allowing  the  hernia  to  descend.  Rosenberg1 
recommends  an  improvement  on  the  yarn-truss,  this  consisting  of  a  tri¬ 
angular  pad  stuffed  with  cotton  and  kept  in  place  by  padded  cords;  two 
passing  over  the  iliac  crests  and  the  third  through  the  crotch  and  joining 
the  others  in  the  lumbar  region.  The  skin  under  the  truss  must  be  kept 
dry  and  clean  and  in  a  healthy  condition.  The  constant  wearing  of  a 
truss  will  sometimes  cure  a  rupture  in  3  months  in  cases  occurring  in  the 
1st  year  of  life;  a  longer  time  is  required  if  treatment  is  begun  after  this 
period. 

When  the  use  of  a  truss  does  not  succeed  by  the  end  of  the  1st  year, 
and  in  every  case  where  the  hernia  is  found  irreducible  after  gentle 
efforts,  a  radical  operation  for  permanent  cure  must  be  employed.  This 
should  be  done  promptly  in  irreducible  cases  even  though  no  threatening 
symptoms  are  present.  It  has  also  been  recommended  to  close  the  open¬ 
ing  of  the  sac  by  the  injection  of  paraffin  about  it. 

3.  Diaphragmatic  Hernia 

A  distinction  may  be  made  (Stimson)2  between  diaphragmatic  hernia 
and  diaphragmatic  defect,  both  of  them  uncommon  in  children.  In  the 
former  only  the  muscular  layer  of  the  diaphragm  is  wanting,  and  a  layer 
of  peritoneum  and  of  pleura  cover  the  herniating  viscus.  In  true  defect 
there  Is  a  complete  absence  of  all  the  diaphragmatic  tissue  at  the  posi¬ 
tion  of  the  opening.  Not  strictly  speaking  a  hernia,  yet  similar  in  its 
results  in  that  the  abdominal  viscera  enter  more  or  less  into  the  thoracic 
cavity,  is  the  condition  properly  designated  eventration,  in  which  there  is 
a  weakness  and  ballooning  of  one-half  of  the  diaphragm.  We  have 
encountered  2  instances  of  this  in  infants  who  had  apparently  suffered 
from  a  birth-injury  of  the  phrenic  nerve  in  association  with  one  of  the 
cervical  plexus.  For  practical  purposes  the  differences  mentioned  may  be 
ignored,  and  all  the  conditions  denominated  hernia  and  described  together. 

Omitting  those  cases  which  result  from  severe  trauma,  as  from  wounds 
of  the  diaphragm,  diaphragmatic  hernia  is  generally  congenital;  and 
even  in  the  occasional  acquired  cases  seems  then  dependent  upon  an 
already  existing  congenital  lesion  of  the  diaphragm.  It  is  about  10 
times  as  frequent  on  the  left  side  as  on  the  right.  The  intestine,  and  often 
other  viscera  as  well,  project  to  a  greater  or  less  degree  into  the  thoracic 

1  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXIII,  686. 

2  Arch,  of  Pediat.,  1923,  XL,  647. 
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cavity  through  an  abnormal  opening  in  the  diaphragm.  In  well-marked- 
cases  physical  examination  shows  the  stomach  and  a  large  portion  of  the 
intestine  in  the  thoracic  cavity,  with  displacement  of  the  lungs  and  heart 
and  an  abnormal  sinking  in  of  the  abdominal  walls.  The  percussion-note 
in  the  thorax  is  tympanitic;  the  respiratory  murmur  absent.  There  are 
also  dyspnea,  cyanosis,  and  vomiting  and  other  digestive  disturbances. 
A  Roentgen  ray  study  will  make  the  diagnosis  clear,  but  without  this  it 
will  often  happen  that  the  disorder  can  be  recognized  only  at  a  post¬ 
mortem  examination.  Occasionally  subjects  of  this  condition  live 
until  adult  years,  but  more  frequently  the  severity  of  the  symptoms  ter¬ 
minates  life  in  the  1st  year,  often  within  a  few  hours  after  birth,  or  death 
follows  incarceration  or  strangulation  with  the  usual  manifestations. 
The  prognosis  as  to  the  duration  of  life  has  been  statistically  reviewed  by 
Latta.1  There  is  no  treatment  possible  except  an  operative  procedure 
if  incarceration  occurs,  and  this  is  not  likely  to  be  of  avail.  Successful 
operations  have,  however,  been  reported  by  Griewe, 2  Langley3  and  others. 

4.  Ventral  Hernia 

This  is  a  not  very  common  form  of  hernia.  It  consists  in  the  protru¬ 
sion  of  a  small  portion  of  intestine  either  through  a  defect  in  the  median 
line  of  the  abdominal  wall  or  in  the  lumbar  region  ( lumbar  hernia ) .  The 
former  is  always  small,  sometimes  multiple  and  is  usually  accompanied  by 
umbilical  hernia.  The  rare  lumbar  hernia  may  reach  a  much  greater 
size.  Treatment  in  either  case  is  very  similar  to  that  recommended  for 
umbilical  hernia. 

INTESTINAL  ULCERATION 

This  is  the  result  of  so  many  causes,  and  is  a  symptom  of  such  diverse 
conditions  that  no  more  than  a  mere  reference  can  be  made  to  most  of  the 
forms  in  this  connection,  only  a  few  being  treated  of  here  more  in  detail. 

1.  Duodenal  Ulcer 

The  round  peptic  ulcer,  similar  in  nature  and  in  method  of  production 
to  that  occurring  in  the  stomach,  is  of  uncommon  occurrence  in  children, 
yet  distinctly  more  often  seen  than  was  formerly  supposed.  The  rela¬ 
tive  frequency  of  gastric  and  duodenal  ulcers  respectively  is  shown  by  the 
collected  series  of  Theile,4  in  which  of  248  cases  of  ulcers  of  the  gastro¬ 
intestinal  tract  in  children  119  were  gastric  and  185  duodenal.  Some 
statistics  make  the  situation  in  the  duodenum  relatively  much  more 
frequent.  Schmidt5  found  duodenal  ulcer  present  in  20  out  of  1109 
autopsies  in  the  1st  year  of  life;  i.e.,  1.9  per  cent.;  and  in  17  out  of  2715 
autopsies  in  children  from  the  2nd  year  onward;  i.e.,  0.6  per  cent.  In  a 
previous  publication  I6  reported  2  cases  and  collected  a  number  of  instances 
occurring  in  medical  literature,  Holt7  and  Veeder8  have  each  reviewed 
the  subject  carefully,  and  other  cases  have  since  been  recorded.  (Bosanyi;9 

1  Amer.  Journ.  Dis.  Child.,  1922,  XXIV,  297. 

2  Arch,  of  Pediat.,  1920,  XXXVII,  593. 

3  Brit.  Med.  Jour.,  1922,  I,  90. 

4  Deutsch.  Zeitschr.  f.  Chir.,  1919,  CL,  275. 

5  Berl.  klin.  Wochenschr.,  1913,  L,  593. 

6  New  York  Med.  Jour.,  1911,  XCIV,  572. 

7  Amer.  Jour.  Dis.  Child.,  1913,  VI,  381. 

8  Amer.  Jour.  Med.  Sci.,  1914,  CXLVIII,  709. 

9  Jahrb.  f.  Kinderheilk.,  1922,  XCVII,  182. 
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Paterson;1  Wright;2  Kennedy.3)  Among  the  assigned  causes  are  throm¬ 
bosis  of  a  blood-vessel  with  subsequent  auto-digestion  of  the  mucous 
membrane,  infectious  processes  of  different  sorts,  and  extensive  cutaneous 
ulceration  (Bosanyi).4  Gerdine  and  Helmholz5  believe  that  the  disease 
may  occur  epidemically  and  be  dependent  upon  the  action  of  the  strepto¬ 
coccus  viridans.  The  lesion  is  oftenest  seen  in  atrophic  infants  in  the  1st 
year,  and  especially  between  the  ages  of  2  and  5  months,  and  not  unusually 
in  relation  with  earlier  digestive  disturbances;  but  it  is  relatively  frequent 
in  the  new-born,  at  which  period  it  is  a  cause  of  melena.  The  ulcer  is 
oftenest  single,  although  2  or  more  are  not  infrequently  observed; 
possesses  the  sharply  defined  edges  characteristic  of  gastric  ulcer;  and  is 
generally  situated  on  the  posterior  wall  of  the  duodenum  and  above  the 
papilla.  It  may  involve  only  the  mucous  membrane,  or  may  extend  to 
the  serous  layer  and  may  even  perforate.  The  ulcers  may  be  small  and 
readily  concealed  by  a  fold  of  mucous  membrane. 

Symptoms. — In  a  large  proportion  of  cases  these  are  entirely  lack¬ 
ing,  and  the  condition  is  purely  a  post-mortem  finding.  In  others  there 
may  be  a  sudden  fatal  collapse,  indicating  a  possible  concealed  hemor¬ 
rhage  or  an  intestinal  perforation,  but  without  sufficient  data  to  render 
such  a  diagnosis  possible.  Melena  in  the  new-born  may,  as  stated,  be 
dependent  upon  duodenal  ulceration,  but  there  is  usually  no  possibility 
of  determining  this  with  certainty,  and  the  majority  of  cases  of  melena 
are  not  produced  in  this  way.  Kennedy6  regards  duodenal  ulcer  as  the 
usual  cause.  The  only  truly  suggestive  symptoms  indicating  duodenal 
ulceration  are  hematemesis  and  the  passage  of  blood  by  stool.  The 
blood  may  be  in  large  amount  and  bright-red,  or  it  may  appear  as 
coffee-ground  vomiting  and  as  tarry  evacuations.  In  older  children 
there  may  sometimes  be  pain  and  tenderness  in  the  region  of  the  duo¬ 
denum  just  below  the  liver  to  the  right  of  the  median  line;  but  this  is 
an  unusual  symptom.  In  a  number  of  instances  there  have  been  seen 
symptoms  suggesting  pyloric  stenosis,  depending  probably  upon  pyloro- 
spasm  produced  by  a  reflex  irritation  from  an  ulcer  just  below  the  pylorus, 
Such  cases  have  been  reported  by  Finney,7  Torday8  and  others. 

The  prognosis  is  very  uncertain.  Death  may  result  promptly 
from  hemorrhage;  or  a  temporary  improvement  of  symptoms  may  be 
followed  by  relapse.  Recovery  seems  possible,  but  is  a  matter  not  sus¬ 
ceptible  of  proof,  and  is  probably  not  of  frequent  occurrence.  A  very 
real  danger  is  that  of  perforation  with  death  from  collapse,  or  from  subse¬ 
quent  peritonitis. 

The  diagnosis  can  be  made  only  provisionally.  The  preponderance 
of  the  passage  of  blood  by  the  bowel  over  hematemesis  is  suggestive. 
Careful  exclusion  must  be  made  of  entrance  of  blood  into  the  stomach  and 
intestine  from  outside  sources,  as  from  the  nose  or  mouth  or  the  nipple 
of  the  mother. 

Treatment. — This  consists  in  efforts  to  check  hemorrhage  or  to 
prevent  recurrence.  For  the  first,  trial  may  be  made  of  gelatin  inter¬ 
nally  or  of  hypodermic  injections  of  epinephrin.  The  patient  must  be 

1  Lancet,  1922,  I,  63. 

2  Arch,  of  Pediat.,  1924,  XLI,  646. 

3  Amer.  Jour.  Dis.  Child.,  1924,  XXXVIII,  694. 

4Loc.  tit. 

5  Amer.  Jour.  Dis.  Child.,  1915,  X,  397. 

6  Amer.  Jour.  Dis.  Child.,  1926,  XXXI,  631 

7  Proc.  Royal  Soc.  of  Med.,  1908-9,  Sect,  for  Dis.  of  Child.,  67. 

8  Jahrb.  f.  Kinderheilk.,  1906,  LXIII,  563. 
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at  absolute  rest,  and  the  diet  of  the  lightest  and  most  unirritating  sort, 
at  first  given  by  enema  only.  An  ice-bag  may  be  placed  over  the  region 
of  the  duodenum,  guarding  carefully  against  depression  if  the  patient  is 
an  infant.  Transfusion  or  intraperitoneal  injection  of  blood  is  of  service 
if  the  hemorrhage  has  been  severe.  When  the  bleeding  has  been 
unchecked  by  other  measures,  or  if  symptoms  of  perforation  develop, 
exploratory  laparotomy  is  the  only  course  remaining  open.  To  prevent 
the  return  of  hemorrhage  the  diet  must  continue  light  and  free  from  sub¬ 
stances  of  an  irritating  nature,  such  as  spices  or  food  containing  much 
waste  material.  Over-exercise  must  be  avoided,  especially  such  as  would 
produce  undue  strain  of  or  pressure  upon  the  abdominal  region. 

2.  Tuberculous  Ulceration 

(Tuberculosis  of  the  Intestine) 

The  method  of  infection  of  the  intestines  by  tuberculosis  and  the 
frequency  of  this  have  already  been  described  under  the  heading  of 
Tuberculosis,  where  some  information  bearing  upon  the  subject  [will  be 
found  (Vol.  I,  pp.  631,  635  and  648).  The  disease  may  be  primary  in 
the  intestine,  but  is  usually  secondary  to  lesions  in  the  lungs,  and  is  nearly 
always  combined  with  involvement  of  the  mesenteric  lymph-glands.  It 
may  occur  at  any  period  of  early  life,  but  is  most  frequent  in  early  child¬ 
hood,  yet  less  common  than  other  forms  of  tuberculosis  at  this  time. 

Pathological  Anatomy. — -The  lesions  are  located  chiefly  in  the 
small  intestine,  especially  the  ileum  near  the  ileocecal  valve;  although 
they  occur  to  a  less  extent  in  the  cecum,  colon,  jejunum,  and  the  appen¬ 
dix.  The  serous  membrane  of  the  bowel  may  be  covered  by  tubercles  in 
acute  miliary  tuberculosis,  but  as  a  rule  the  lesions  as  discovered  at 
autopsy  are  of  an  ulcerative  nature,  situated  in  the  mucous  membrane  and 
submucous  layer.  Early  in  their  course  they  consist  of  miliary  nodules, 
soon  becoming  of  a  yellowish  color,  and  often  numerous  and  wide-spread. 
Some  of  these  break  down  and  form  small  erosions,  and  then  may  extend 
and  coalesce,  forming  large  ulcers  of  even  1  to  2  inches  (2.5  to  5  cm.) 
in  diameter.  The  number  of  these  larger  ulcers  is  usually  not  great. 
In  its  typical  form  the  tuberculous  ulcer  is  of  irregular  shape  with  uneven 
infiltrated  edges  which  project  above  the  level  of  the  surrounding  mucous 
membrane,  while  miliary  tubercles  cover  the  bottom.  The  largest 
diameter  is  usually  transverse  to  the  canal  of  the  intestine,  and  sometimes, 
in  elliptical  form,  the  ulcer  may  reach  nearly  or  quite  around  the  lumen. 
The  smaller  ulcers  show  a  loss  of  mucous  membrane  only;  the  larger  ones 
penetrate  the  submucous  tissue  as  well,  and  even  to,  or  sometimes  through, 
the  serous  layer.  If  the  case  is  long-continued  some  ulcers  exhibit  at 
autopsy  cicatricial  changes,  with  healing  of  the  lesion  and  consequent  con¬ 
traction  of  the  intestine  at  this  position.  Perforation  into  the  peritoneal 
cavity  is  uncommon,  because  of  involvement  by  the  tuberculous  process  of 
the  peritoneum  adjacent  to  the  ulcer,  and  consequent  formation  of 
adhesions. 

Symptoms. — These  are  far  from  characteristic,  especially  in  the 
early  stages.  Small  tuberculous  ulcers  of  the  intestine  frequently  produce 
no  symptoms  whatever  and  are  discovered  only  at  autopsy.  In  other 
instances  the  symptoms  are  those  of  ileocolitis.  In  such  cases  the 
possibility  of  the  lesions  being  tuberculous  may  be  suspected  from  the 
chronicity  of  the  case,  and  from  the  association  of  undoubted  evidences  of 
the  infection  elsewhere  in  the  body,  especially  in  the  lungs.  The  stools 
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are  liable  to  be  more  watery  in  character  than  in  ileocolitis,  offensive, 
and  to  contain  more  or  less  blood,  especially  in  older  children.  Abdom¬ 
inal  distention  and  tenderness  may  be  present;  there  is  irregular  fever; 
wasting  is  often  great;  anemia  and  debility  decided;  appetite  is  diminished; 
the  pulse  weak,  and  the  abdomen  tympanitic.  In  advanced  cases  the 
symptoms  of  tuberculous  peritonitis  are  often  present  also,  or  deep 
palpation  may  reveal  enlargement  of  the  mesenteric  lymphatic  glands. 
Microscopic  examination  may  sometimes  show  tubercle-bacilli  in  the 
stools;  yet  the  possibility  of  these  coming  from  the  swallowing  of  tubercu¬ 
lous  sputum  must  not  be  forgotten. 

Course  and  Prognosis. — The  disease  may  run  an  irregular  course 
and  last  for  months,  with  a  constantly  increasing  loss  of  health,  or  with 
temporary  periods  of  improvement,  diarrhea  perhaps  alternating  with 
constipation.  Although  recovery  is  probably  possible  it  is  certainly  very 
uncommon,  and  the  majority  of  patients  with  the  disease  gradually  fail 
in  health  and  die  from  exhaustion,  often  with  a  terminal  marantic  edema. 
In  other  cases  death  may  occur  from  some  complication,  such  as  profuse 
hemorrhage,  peritonitis,  or  tuberculosis  of  some  other  region. 

Diagnosis. — -This  depends  chiefly  upon  the  association  of  chronic 
intestinal  derangement  with  tuberculosis  elsewhere  in  the  body,  the 
very  slow  development  of  symptoms  at  the  beginning,  and  the  discovery 
of  tubercle-bacilli  in  the  feces.  Yet  the  occurrence  of  diarrhea  in 
evidently  tuberculous  subjects  is  not  positive  proof  that  ulceration 
exists.  Acute  ileocolitis  has  a  more  sudden  onset  and  a  shorter  course, 
and  the  chronic  form  gives  often  the  history  of  an  earlier  acute  attack. 
Hemorrhage  of  considerable  size  suggests  tuberculosis  rather  than 
ileocolitis. 

Treatment. — This  can  be  only  symptomatic.  Pain  is  to  be  re¬ 
lieved  by  hot  applications  to  the  abdomen,  such  as  poultices  or  turpentine 
stupes,  and  if  necessary  by  the  internal  administration  of  opiates.  For 
the  diarrhea  bismuth  and  tannic  acid  preparations  can  be  given,  with  or 
without  opium.  The  diet  must  be  sustaining  but  unirritating.  Alcoholic 
stimulants  are  often  required. 

3..  Ulceration  of  Other  Nature 

The  ulceration  of  ileocolitis  is  a  common  condition  in  [infancy. 
The  ulcers  are  very  abundant  and  of  sizes  varying  from  minute  erosions 
to  larger,  deeper  lesions.  Further  description  will  be  found  under  the 
heading  of  this  disease. 

Typhoid  ulcers  are,  as  a  rule,  not  nearly  so  common  or  so  large  in 
early  life  as  later.  They  may  sometimes,  however,  be  abundant  and 
extensive  even  at  this  period,  and  perforation  may  take  place.  (See 
Typhoid  Fever,  Vol.  I,  p.  444.) 

Syphilitic  ulceration  of  the  intestine  is  a  rare  occurrence  in  children 
and  infants.  It  is  the  result  of  gummatous  or  necrotic  alteration  affect¬ 
ing  the  intestinal  canal. 

INTESTINAL  HEMORRHAGE 

As  this  symptom  is  referred  to  in  various  sections  treating  of  special 
diseases  it  will  be  mentioned  here  but  briefly.  Strictly  speaking  intes¬ 
tinal  hemorrhage  indicates  blood  arising  from  the  intestine  itself,  but 
more  broadly  the  term  may  be  used  to  include  the  discharge  of  blood  from 
the  rectum,  whatever  its  source.  Thus  in  severe  epistaxis  the  blood  ma3r 
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be  swallowed  and  later  passed  from  the  bowel;  and  hemorrhage  origi¬ 
nating  in  the  stomach  may  reveal  itself  in  like  manner.  Melena  is  the 
title  applied  to  one  of  the  earliest  forms  of  intestinal  hemorrhage  seen 
(see  Melena,  Vol.  I,  p.  301),  the  blood  being  usually  altered  in  character 
and  appearing  as  a  tarry  substance  in  the  stools.  In  some  cases  this 
depends  upon  ulceration,  especially  of  the  duodenum.  Another  form  of 
intestinal  hemorrhage  occurring  very  early  in  life  is  that  seen  in  the  hemor¬ 
rhagic  disease  of  the  new-born  (Vol.  I,  p.  298),  in  which  the  loss  of  blood 
may  be  very  considerable.  Intestinal  hemorrhage  is  also  observed  in  the 
ulceration  of  typhoid  fever,  intussusception  and  ileocolitis,  the  last  two 
exhibiting  usually  streaks  of  blood  merely.  The  hemorrhage  of  tubercu¬ 
lous  ulceration  may  be  of  the  same  streak-like  character  or  may  be  of  con¬ 
siderable  size  and  even  large  enough  to  be  fatal.  Hemorrhage  from  the 
bowel  may  occur  in  leukemia  or  pernicious  anemia,  is  a  common  symptom 
of  hemorrhagic  purpura,  and  is  sometimes  seen  in  infantile  scurvy.  ^  Bloody 
mucus  or  a  few  drops  of  blood  with  the  stool  are  encountered  in  fissure 
of  the  anus  and  even  of  simple  intense  congestion  of  the  intestinal  mucous 
membrane,  while  ulceration  of  the  rectum  sometimes  produces  a  consider¬ 
able  loss  of  blood,  as  may  the  hemorrhoids  which  occasionally  occur 
in  early  life.  Sometimes  the  hemorrhage  depends  upon  the  presence 
of  a  rectal  polyp  or  of  small  papillomatous  growths.  Apart  from  these 
conditions  the  appearance  of  blood  in  streaks,  or  even  to  the  amount 
of  a  fluidram  or  more,  frequently  attends  in  infancy  the  injury  to  the 
rectal  mucous  membrane  done  by  the  passing  of  a  large,  hard  fecal  mass. 

The  treatment  of  intestinal  hemorrhage  depends  entirely  upon  the 
cause  and  is  referred  to  under  the  separate  headings  where  these  causes 
are  discussed. 

APPENDICITIS 

This  title  has  in  recent  years  supplanted  the  older  ones  of  typhlitis, 
perityphlitis,  and  the  like,  these  conditions  now  being  attributed  invari¬ 
ably  to  a  primary  disease  of  the  appendix.  Although  abscess  in  the  cecal 
region  had  been  recognized  at  a  much  earlier  date,  the  first  recorded 
case  proven  to  have  been  disease  of  the  appendix  appears  to  have  been 
that  reported  by  Mestivier  in  1759  (Deaver).1 

^  Etiology .  -The  disorder  may  occur  at  any  period,  yet  it  is  most 
frequent  in  early  and  middle  life,  being  commonest  between  10  and  30 
years  (Kelly  and  Hurdon).2  It  is  distinctly  less  frequent  under  10 
years  of  age.  Hawkins3  in  224  cases  of  all  ages  found  only  26  in  children 
from  5  to  10  years.  McCosh4  in  1000  operative  cases  of  appendicitis  at 
all  ages  recorded  17  in  the  first  5  years  of  life,  51  at  from  5  to  10  years, 

aac)  85  at  from  10  to  15  years>’  and  Maguire5  in  104  collected  cases  in 
children  found  3  under  3  years;  47  from  3  to  8  years;  and  54  from  9i;to  14 
years.  Writing  in  1901,  I6  was  able  to  collect  but  14  cases  from  medical 
literature  occurring  in  the  first  2  years  of  life,  to  which  fwas  added  a 
15th  personal  case  in  an  infant  of  3  months.  Of  the  reported  cases  2 
(Pollard'  and  Goyens8)  were  in  infants  of  6  weeks  of  age.  Other  scat- 

1  Treatise  on  Appendicitis,  1900,  18. 

2  The  Vermiform  Appendix,  1905,  358. 

3  Dis.  of  the  Vermiform  Appendix,  1895,  62. 

4  Jour.  Amer.  Med.  Assoc.,  1904,  XLIII,  853. 

5  Virginia  Med.  Semi-month.,  1898-99,  III,  400. 

6  Univ.  of  Pa.  Med.  Bull.,  1901,  XIV,  300. 

7  Lancet,  1895,  I,  1114. 

9  Gaz.  med.  Beige,  1900,  XII,  133. 
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tered  instances  of  the  disease  in  infancy  have  been  published  since 
then,  one  by  Remsen1  in  an  infant  of  16  days,  and  Abt2  has  collected  in 
all  80  cases  of  the  disease  in  the  first  2  years  of  life.  One  of  the  youngest 
cases  appears  to  have  been  that  of  Gloniger3  in  an  infant  operated 
upon  successfully  when  but  41  hours  old;  while  Jackson4  and  Hill  and 
Mason5  report  the  lesion  found  at  autopsy  in  infants  aged  respectively 
40  and  55  hours,  in  both  cases  the  condition  being  apparently  prenatal 
in  origin. 

More  males  appear  to  be  attacked  than  females,  although  some 
statistics  are  at  variance  on  this  point.  In  500  cases  in  children  up  to  15 
years  seen  by  H.  C.  Deaver6  there  were  315  males  and  185  females.  Of 
500  other  cases  reported  by  Alexander,7  286  were  males  and  214  females. 
Digestive  disturbances,  especially  constipation  or  diarrhea,  are  perhaps 
the  most  frequent  predisposing  causes  in  children.  Infectious  diseases 
sometimes  predispose.  This  is  especially  true  of  lacunar  angina, 
although  observed  also  in  typhoid  fever,  grippe,  rheumatism,  scarlet 
fever,  and  pneumonia.  Trauma  seems  sometimes  to  be  a  cause,  and 
heredity  is  also  not  without  influence,  there  being  a  distinct  tendency  for 
more  than  one  member  of  a  family  to  be  attacked.  Although  foreign 
bodies,  such  as  fruit-seeds,  are  sometimes,  and  fecal  concretions  often, 
found  in  the  diseased  appendix  there  seems  little  reason  to  believe  that 
these  have  any  etiological  relationship  except  in  occasional  instances. 
In  1  of  our  cases  a  pin  was  discovered  in  the  appendix. 

As  to  the  direct  exciting  cause  little  positive  is  known,  except  that 
anything  which  produces  narrowing  of  the  lumen  of  the  appendix  may 
occasion  retention  of  secretion,  and  be  followed  by  congestion  and  by 
wandering  of  bacteria  from  the  surface  of  the  mucous  membrane  into 
the  tissue  of  the  wall  of  the  organ.  The  germs  found  are  most  frequently 
streptococci  and  especially  colon  bacilli.  - 

Pathological  Anatomy. — The  various  divisions  of  appendicitis, 
based  upon  the  pathological  lesions  and  clinical  symptoms,  are,  for  the 
most  part,  only  steps  in  the  same  anatomical  process.  As  a  result  of, 
perhaps,  kinking  of  the  appendix  or  other  cause  obstructing  its  lumen, 
congestion  takes  place  and  inflammation  of  the  mucous  membrane  fol¬ 
lows  with  redness  and  swelling,  especially  of  the  lympathic  follicles 
which  are  extremely  numerous  in  this  organ,  and  which,  in  fact,  make  it 
resemble  the  tonsil  to  some  extent.  A  small-celled  infiltration  accompan¬ 
ied  by  edema  occurs  which,  with  bacteria,  may  penetrate  even  to  the 
serous  layer.  The  appendix  is  thickened,  stiff  and  cylindrical  and  may 
be  much  distended  by  the  secretion.  A  fibrinous  inflammation  of  the 
serous  layer  may  produce  a  thick  deposit  of  fibrin  on  it  and  on  the  adja¬ 
cent  adherent  coils  of  intestine.  The  condition  produced  is  that  denomi¬ 
nated  in  its  milder  form  catarrhal  appendicitis  or  appendicitis  simplex, 
or  diffuse  appendicitis  when  more  severe.  Entire  resolution  may  take 
place,  but  often  some  degree  of  overgrowth  remains,  causing  more  or 
less  constriction  of  the  appendix,  or  the  formation  of  adhesions,  On 
the  other  hand,  the  process  may  advance  further  and  may  give  rise  either 
to  a  chronic  inflammatory  condition,  or  to  suppuration.  If  bacteria  have 


1  Annals  of  Surg.,  1912,  LVI,  911. 

2  Arch,  of  Pediat.,  1917,  XXXIV,  641. 

3  Kelly  and  Hurdon,  loc.cit.,  453. 

4  Amer.  Jour/ Med.  Sci.,  1904,  CXXVII,  M0. 

5  Amer.  Jomv  Dis.  Child.,  1925,  XXIX,  86. 

6  Jour.  Amer.  Med.  Assoc.,  1910,  LV,  2198. 

7  Penna.  Med.  Jour.,  1920,  XXIV,  135. 
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penetrated  deeply  and  in  large  numbers,  and  the  cellular  infiltration  and 
edema  have  been  extensive,  pus  is  produced  in  the  wall  of  the  appendix 
(, suppurative  appendicitis)  and  penetrates  into  its  lumen,  filling  and  dis¬ 
tending  this  with  an  offensive,  purulent  material  which  may  sometimes 
discharge  itself  through  the  natural  opening  into  the  bowel.  More 
frequently,  however,  the  pus  makes  its  way  also  toward  the  serous  layer 
and  penetrates  this  ( perforative  appendicitis).  This  promptly  produces 
a  general  septic  peritonitis,  unless  the  perforation  is  shut  off  by  adhesions. 
In  the  latter  event  a  localized  peritonitis  with  perityphlitic  abscess 
develops,  which  may  finally  find  exit  by  eroding  into  the  bowel  or  in  other 
directions^  but  is  especially  prone  to  burst  into  the  peritoneal  cavity. 
In  the  more  intense  forms  of  suppurative  inflammation,  where  the  circu¬ 
lation  is  entirely  cut  off  by  the  pressure  of  the  exudate,  there  develops 
rapidly  a  gangrenous  condition  of  all,  or  oftener  of  the  tip,  of  the  appendix 
(i gangrenous  appe7idicitis) ,  which  is  followed  by  perityphlitic  abscess  if 
adhesions  form,  or  frequently  by  a  general  peritonitis  from  rupture. 

In  cases  of  chronic  appendicitis  the  appendix  remains  thickened  and 
firm  perhaps  with  constrictions  at  one  or  more  portions,  as  a  result  .of 
which  the  tip  may  be  distended  with  pus  or  with  a  watery  fluid,  while 
numerous  adhesions  may  connect  it  with  other  organs.  A  sudden  severe 
acute  attack  may  at  any  time  develop  upon  the  basis  of  the  chronic  dis¬ 
turbance.  In  other  cases,  especially  infrequent  in  early  life,  as  a  result 
of  repeated  acute  attacks  a  progressive  involution  of  the  appendix  takes 
place,  with  atrophy  of  the  lymph-nodules  and  the  mucous  glands,  until 
the  organ  is  much  shrunken  ( obliterative  appendicitis). 

Symptoms. — These  are  sometimes  very  striking;  sometimes  recog¬ 
nized  only  with  difficulty  and  uncertainty.  In  some  instances  they  pro¬ 
gress  slowly  and  with  no  constitutional  involvement;  in  others  perforation 
producing  a  septic  peritonitis  comes  almost  as  out  of  a  clear  sky. 

Catarrhal  appendicitis  may  be  so  mild  that  it  is  not  recognized  at  all 
and  is  supposed  to  be  a  mere  digestive  disturbance.  In  other  cases 
the  symptoms  are  more  positive.  In  general  this  form  of  the  disease 
develops  as  a  primary  affection  or  consecutive  to  some  digestive  dis¬ 
order,  and  is  ushered  in  by  colicky  pain  in  the  right  iliac  fossa  or  else¬ 
where  in  the  abdomen,  this  constituting  the  principal  symptom.  With 
it  are  often  combined  nausea,  vomiting,  moderate  fever  of  100°  to, 
102°  F.  (37.8°  to  38.9°  C.),  loss  of  appetite,  coated  tongue,  and  consti¬ 
pation  or  sometimes  diarrhea.  All  these  vary  with  the  severity  of  the 
case.  Examination  reveals  tenderness,  increased  resistance  in  the  cecal 
region,  and  often  in  1  or  2  days  an  induration  which  can  be  discovered 
by  palpation.  Often,  too,  when  there  is  a  plastic  exudate  upon  the  ser¬ 
ous  surface  of  the  appendix  and  the  neighboring  parts,  a  distinct  tumor 
can  be  palpated. 

Suppurative  appendicitis  is  marked  by  the  evident  constitutional 
involvement,  the  rise  of  pulse-rate  and  perhaps  of  temperature,  the 
appearance  of  the  face,  and  other  symptoms  pointing  toward  a  moderate 
degree  of  septic  poisoning.  These  may  develop  with  great  rapidity 
after  some  days  of  manifestations  of  a  mild  character.  In  other  cases 
suppurative  appendicitis  is  present  almost  from  the  beginning,  the  onset  is 
violent  and  acute,  the  fever  more  marked,  vomiting  troublesome,  the  pulse 
rapid  and  pain  decided.  The  symptoms  may  continue  for  several  days 
or  they  may  subside  promptly  and  lead  to  the  conclusion  that  recovery  is 
about  to  occur.  Then  in  from  2  to  4  days  from  the  onset  perforation 
may  take  place 
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The  evidences  of  suppurative  appendicitis  vary,  whether  with  or 
without  perforation.  The  inflammation  may  not  pass  beyond  the  serous 
wall  of  the  appendix,  and  produce  only  moderate  distension  of  the  lumen 
of  the  organ,  and  no  extensive  induration  develops.  In  those  non- 
perforative  cases  in  which  a  localized  plastic  peritonitis  also  occurs,  a 
very  decided  tumor  can  be  detected  on  palpation.  Fever  may  continue 
or  may  subside,  and  the  symptoms  are  less  severe  than  in  the  cases  in 
which  a  walled-in  abscess  forms  about  the  appendix.  In  these  latter 
vomiting  tends  to  persist,  tenderness  and  resistance  are  decided,  pain  is 
variable  but  usually  severe,  and  tympanites  is  common.  The  rapidity 
of  the  development  of  suppurative  appendicitis  varies  greatly.  In  some 
cases,  as  stated,  the  course  is  rapid  from  the  beginning  and  in  from  2  to 
3  days  undoubted  abscess  can  be  discovered.  In  others  the  early  mani¬ 
festations  are  all  mild  and  the  evidences  of  abscess  develop  only  after 
a  number  of  days  and  are  vague.  In  still  others  the  early  symptoms  may 
be  severe  and  be  followed  by  a  period  of  comparative  quiescence,  lasting 
several  days  or  even  weeks  and  then  the  local  and  constitutional  evidences 
of  the  formation  of  pus  appear. 

The  constitutional  symptoms  of  suppurative  appendicitis  depend 
not  so  much  upon  the  local  accumulation  of  pus  as  upon  the  degree  of 
septic  absorption  which  takes  place.  The  temperature  is  subject  to  great 
variations  in  different  cases  and  is  not  characteristic.  Often  the  devel¬ 
opment  of  abscess  is  marked  by  a  progressive  increase  of  fever;  while  ion 
the  other  hand  the  temperature  may  remain  normal  or  nearly  so  even  in 
cases  which  are  clearly  septic.  The  pulse  becomes  rapid  and  weak  and 
the  general  sensations  and  appearance  of  illness  increase  in  proportion 
to  the  degree  of  septic  absorption  occurring. 

Perforation  into  the  peritoneal  cavity  may  take  place  from  a  gangre¬ 
nous  appendix  which  has  formed  no  adhesions,  or  from  a  periappendicular 
abscess  which  has  finally  burst  the  restraining  wall.  It  is  characterized 
by  the  occurrence  of  vomiting,  or  an  increase  of  this  if  already  a  symptom, 
severe  abdominal  pain;  and  profound  collapse  with  the  usual  signs  of 
rapid  pulse,  shallow  thoracic  respiration,  and  fall  of  temperature.  The 
expression  of  the  face  is  anxious  and  pinched,  cold  perspiration  occurs, 
the  abdomen  is  extremely  tympanitic  and  the  liver-dullness  much  dimin¬ 
ished.  Death  may  take  place  without  any  reaction,  or  the  temperature 
may  rise  rapidly  even  to  hyperpyrexia  and  the  symptoms  of  septic  peri¬ 
tonitis  develop.  The  signs  at  this  period  may,  however,  be  very  decep¬ 
tive,  especially  in  children,  there  being  sometimes  only  a  moderate 
depression  of  temperature,  with  apparent  improvement  in  the  geneial 
symptoms  attending  the  beginning  of  septic  poisoning. 

The  symptoms  of  gangrenous  appendicitis  are  very  misleading  tiom 
the  beginning.  The  early  ones  are  not  characteristic  and  are  often  no 
more  severe  than  those  of  catarrhal  appendicitis,  buddenly,  a  ter  a 
few  days  illness,  perforation  takes  place  with  the  symptoms  of  t  is  a^ 
described.  In  other  cases  of  gangrene  the  local  manifestations  aie  severe 
from  the  onset  with  unusual  tenderness,  pain,  and  resistance  o  le 

abdominal  walls.  .  .  .  ..  ,  ,  ,  , 

Appendicitis  in  infancy  exhibits  symptoms  which  are  liable  to  be 

very  misleading,  owing  to  the  inability  to  determine  with  exac  nes^  ie 
existence  or  position  of  pain  and  tenderness.  Doubtless  many  cases  are 
entirely  overlooked  at  this  age.  The  disease  may  exhibi  a  s  ow 
sudden  onset,  troublesome  vomiting,  diarrhea  or  constipa  ion,  moie 
less  fever,  and  finally  peritonitis. 
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Recurrent  and  Chronic  Appendicitis. — There  is  a  very  decided  liability 
to  the  occurrence  of  repeated  attacks  of  acute  appendicitis.  This 
depends,  doubtless,  on  the  persistence  of  kinking  or  narrowing  of  the 
tube,  or  on  other  causes  which  determined  the  first  attack  or  which 
developed  as  a  result  of  this.  Among  such  causes  may  be  the  remaining 
of  small,  infected  foci  which  at  any  time  precipitate  an  acute  inflamma¬ 
tion.  Such  recurrences  may  finally  lead  to  a  severe  and  fatal  appendicitis ; 
or  the  disposition  to  them  may  at  last  disappear,  perhaps  through 
obliterative  inflammation  of  the  appendix.  It  is  a  mistake,  however, 
to  assume  that  recurrences  must  necessarily  come  after  the  first  attack. 
Hawkins1  estimates  the  liability  to  recurrence  as  at  least  23.6  per  cent, 
as  shown  in  the  analysis  of  250  patients  of  all  ages.  Fitz2  found  it  in  11 
per  cent,  in  an  earlier  series  of  collected  cases,  but  in  44  per  cent,  of  72 
cases  seen  by  him  at  a  later  period. 

This  condition  of  recurring  attacks  may  be  regarded  as  one  of  the 
forms  of  chronic  appendicitis.  In  other  instances  the  attacks  are  more 
frequent  and  so  little  marked  that  their  nature  is  not  recognized,  and  they 
are  regarded  as  evidences  of  acute  indigestion,  until  examination  discovers 
the  existence  of  an  induration.  In  still  other  cases  the  disturbance  is 
more  of  the  nature  of  a  chronic  indigestion  with  poor  or  irregular  appetite, 
constipation  or  diarrhea  and  other  indefinite  digestive  symptoms,  and 
general  poor  health.  Pain  may  be  very  frequent  and  in  some  cases 
nearly  constant;  or  may  be  brought  on  only  by  fatigue.  It  may  be 
located  in  the  appendicular  region  or  near  the  navel,  or  be  more  diffuse. 
Some  cases  of  repeated  attacks  of  vomiting  of  the  recurrent  type  probably 
owe  their  origin  to  chronic  appendicitis.  The  frequency  of  this  has  been 
maintained  especially  by  Comby.3  Chronic  appendicitis  rarely  occurs  in 
children  under  5  years  of  age  (Mixter).4 

In  view  of  the  importance  of  a  prompt  diagnosis  of  appendicitis  and 
the  great  difficulty  in  recognizing  the  disease  in  many  instances,  a  fuller 
consideration  of  the  individual  symptoms  is  of  advantage. 

Abdominal  Pain. — This  varies  greatly  in  intensity;  from  severe  suffer¬ 
ing,  either  continuous  or  often  occurring  in  paroxysms  with  intervals  of 
nearly  complete  or  entire  comfort,  to  pain  so  slight  that  it  is  hardly 
noticed  by  the  child  or  is  more  of  the  nature  of  an  uncomfortable  sensa¬ 
tion.  The  pain  is  increased  by  movement.  Consequently  the  child  lies 
quietly  on  the  back  with  the  right  thigh  perhaps  flexed  on  the  abdomen, 
or  if  walking  does  so  guardedly,  leaning  forward  with  the  right  thigh 
slightly  flexed.  The  unwillingness  of  the  patient  to  move  the  abdomen  is 
often  one  of  the  best  indications  of  the  existence  of  pain  from  appendicitis. 
The  mildest  cases  have  but  little  pain  and  the  severe  ones  suffer  much 
from  it;  but  this  is  true  only  to  a  limited  extent,  since  serious  cases  some¬ 
times  have  but  little  suffering  even  when  abscess  is  forming  or  a  short 
time  before  perforation  occurs.  The  pain  is  often  at  first  diffuse  but 
later  usually  confines  itself  more  to  the  right  iliac  fossa.  To  this  there  are 
many  exceptions,  and  pain  is  referred  to  other  regions  of  the  abdomen,  not 
infrequently  the  umbilicus  or  the  epigastrium,  and  sometimes  elsewhere. 
When  it  is  in  the  region  of  the  bladder  and  attended  by  symptoms  of 
vesical  irritability,  as  is  often  the  case,  it  may  readily  lead  to  mistakes  in 
diagnosis.  Sometimes  there  is  pain  during  or  before  evacuation  of  the 

1  Loc.  tit.,  113. 

2  Bost.  Med.  and  Surg.  Jour.,  1890,  CXXII,  619. 

3  Arch.  de.  m6d.  des  enf.,  1910,  XIII,  401. 

4  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXIII,  967. 
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bowels,  and  in  other  cases  it  is  brought  on  by  traction  upon  the  testicle  or 
spermatic  cord.  The  production  of  pain  and  tenderness  in  the  appendicu¬ 
lar  region,  produced  by  rectal  insufflation  (Bastedo’s  sign),1  is  a  strong 
indication  that  appendicitis  exists  (Jerlov).2  On  the  occurrence  of 
perforation  there  is  usually  a  sudden,  very  severe,  and  more  diffuse 
abdominal  pain. 

Tenderness. — This,  like  the  pain,  is  far  from  uniform  and  depends 
to  a  certain  extent  upon  the  severity  of  the  case,  being  but  slight  in 
catarrhal  cases  of  the  milder  form.  The  occurrence  of  periappendicular 
inflammation  is  attended  by  increasing  tenderness,  and  when  abscess 
forms  tenderness  is  very  great.  The  situation  of  the  sensation  is  usually 
in  the  right  iliac  fossa,  most  marked  at  McBurney’s  point,  about  midway 
between  the  umbilicus  and  the  anterior-superior  iliac  spine;  yet  owing  to 
the  length  of  the  appendix  and  its  more  variable  position  in  children,  the 
chief  tenderness  may  be  situated  deeper  in  the  pelvic  cavity,  and  then  is 
perhaps  recognized  only  on  rectal  examination;  or  may  be  found  higher 
in  the  abdomen  than  in  adults  or  even  in  the  left  iliac  region.  In  the 
examination  for  tenderness  due  regard  in  older  children  must  be  given  to 
the  psychic  element,  the  child  either  mistakenly  maintaining  that  the 
symptom  exists  if  the  matter  has  been  much  discussed  before  him,  or 
denying  it  if  he  has  acquired  a  fear  of  operation.  In  younger  children  the 
attention  must  be  carefully  diverted.  Slight,  diffuse  tenderness  without 
increased  muscular  resistance  is  of  doubtful  import. 

Increased  Resistance  of  the  Abdominal  Walls. — This  goes  hand  in  hand 
with  tenderness  and  is  very  characteristic.  It  is  nearly  always  present 
even  in  the  mildest  cases;  and  when  tenderness  is  severe  is  so  marked 
that  a  satisfactory  examination  cannot  be  made  through  the  abdominal 
walls.  The  discovery,  however,  of  either  tenderness  or  increased  resist¬ 
ance  is  often  difficult  or  impossible,  especially  in  young  children  or  in 
older  ones  of  nervous  disposition. 

Induration  or  Tumor. — In  the  milder  cases  of  catarrhal  appendicitis 
there  is  no  tumor,  but  only  a  thickened  appendix  which  palpation  may 
not  reveal.  The  rapidly  gangrenous  cases  likewise  may  exhibit  no  tumor. 
On  the  other  hand,  tumor  is  present  when  the  lumen  of  the  appendix 
is  distended  by  pus  or  when  periappendicular  inflammation  occurs; 
whether  this  latter  is  purulent  or  merely  plastic  in  nature.  Bimanual 
palpation  with  one  hand  in  the  loin  often  aids  in  the  examination.  When 
tenderness  is  marked  it  is  possible  that  the  tumor  can  be  detected  only 
by  rectal  examination.  This  should  always  be  practised  in  doubtful 
cases,  comparing  with  the  finger  in  the  bowel  the  condition  of  the  two 
iliac  regions.  Yet  palpation  of  any  sort  must  always  be  done  with  great 
gentleness,  bearing  in  mind  the  danger  of  rupturing  a  periappendicular 
abscess.  Percussion  also  is  of  aid  in  recognizing  the  tumor  by  the 
dullness  of  the  sound  produced.  It  should  be  done  gently  to  avoid 
causing  suffering.  The  size  of  the  tumor  varies  greatly.  In  cases  of 
purulent  perityphlitis  the  abscess  which  forms  sometimes  reaches  large 
dimensions.  The  position  of  the  induration  or  abscess  varies  with  that 
of  the  appendix.  Like  the  pain,  it  is  oftenest  in  the  right  iliac  region, 
but  may  frequently  be  deeper  in  the  pelvis,  or  occasionally  below  the 
liver  or  in  the  loin.  The  length  of  the  appendix  in  children,  the  fact  that 
at  this  period  it  is  more  likely  than  later  to  occupy  some  other  position 
than  the  normal  one,  and  the  tendency  in  early  life  for  the  abscess- 

1  Amer.  Jour.  Med.  Sci.,  1911,  CLII.  11. 

2  Acta  Chirurg.  Scandinav,  1921,  LIV,  145. 
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formation  to  be  at  the  tip  of  the  appendix,  occasion  great  variation  in  the 
position  of  the  induration. 

Tympanites. — This  is  not  a  pronounced  sign  in  uncomplicated  appen¬ 
dicitis.  When  decided  it  is  an  evidence  of  suppurative  appendicitis, 
probably  with  a  mild  grade  of  peritonitis.  When  very  great,  with  disap¬ 
pearance  of  hepatic  dullness,  it  indicates  perforation. 

Nausea  and  Vomiting. — These  are  symptoms  seldom  entirely  absent 
except  in  the  very  mild  cases,  but  they  are  prone  to  subside  after  the 
first  day  or  two.  In  the  severer  and  rapidly  developing  attacks  vomiting 
may  be  troublesome  and  persistent.  Yet  in  many  suppurative  cases 
vomiting,  like  other  acute  symptoms,  may  lessen  or  disappear  after  the 
first  few  days,  perhaps  to  return  in  force  as  the  indication  of  the  occur¬ 
rence  of  a  perforation.  Stercoraceous  vomiting  is  an  evidence  of  absolute 
paralysis  of  peristalsis,  such  as  is  seen  when  wide-spread  peritonitis 
develops. 

Bowel-movements. — The  condition  of  the  stools  is  of  importance  in 
most  cases.  Diarrhea  by  no  means  excludes  appendicitis  in  children, 
in  whom  it  is  more  likely  to  occur  than  in  adults.  Generally,  however,  in 
severe  cases,  whether  catarrhal  or  suppurative,  there  is  more  or  less 
paralysis  of  peristalsis,  and  constipation  is  decided  and  sometimes  abso¬ 
lute;  and  this  is  true  of  the  instances  of  perforation  also. 

Temperature. — Fever  is  so  extremely  variable  that  few  conclusions  can 
be  drawn  from  it.  The  mildest  cases  exhibit  little  or  no  elevation  of 
temperature  above  a  sub-febrile  degree.  Often  there  is  soroe  fever  at 
the  onset  which  may  soon  subside.  In  the  severer  attacks  fever  is  liable 
to  continue  and  reach  a  higher  degree  than  in  mild  ones,  although  in 
septic  cases  the  temperature  may  sometimes  remain  only  slightly  elevated. 
It  is  of  frequent  occurrence  for  the  temperature  to  fall  to  nearly  normal 
in  patients  who  are,  in  fact,  not  improving,  but  developing  abscess. 
A  perforation  may  occur  without  premonitory  return  of  fever;  or 
renewed  rise  of  temperature  may  indicate  a  rapid  abscess-formation. 
In  fact,  no  reliable  deductions  can  be  based  upon  the  elevation  of 
temperature. 

Blood. — The  examination  of  the  blood  is  sometimes  a  most  valuable 
aid  in  the  study  of  this  disease.  A  rapid  increase  of  leucocytes  to  20,000 
or  30,000  per  c.mm.,  particularly  of  the  polymorphonuclear  cells,  com¬ 
bined  with  the  presence  of  other  suggestive  symptoms,  is  often  an  indica¬ 
tion  that  the  appendicitis  is  of  a  suppurative  type.  A  diminution  of  a 
leucocytosis  previously  present  is  a  favorable  indication,  if  attended 
by  an  improvement  in  the  general  and  local  manifestations.  On  the 
other  hand,  little  if  any  increase  of  the  leucocytes  is  an  equivocal  sign. 
It  may  be  present  in  catarrhal  appendicitis  or,  conversely,  in  serious 
fulminating  suppurative  cases.  The  presence  of  a  low  leucocyte-count 
with  severe  general  symptoms  is  a  bad  indication.  If  the  symptoms  are 
severe,  the  higher  the  leucocyte-count  and  the  greater  the  proportion  of 
the  polymorphonuclear  cells  the  better  is  the  prognosis. 

Pulse. — The  pulse  at  first  is  accelerated  only  in  proportion  to  the 
degree  of  fever,  or  sometimes  is  slower  than  normal.  If  septie  symptoms 
develop,  and  especially  if  perforation  occurs,  the  pulse  becomes  rapid, 
weak  and  compressible. 

Genito-ur inary' Symptoms. — These  are  sometimes  decided.  The  urine 
is  scanty  and  not  infrequently  contains  albumin.  Irritability  of  the 
bladder  is  sometimes  great  and  may  easily  be  a  misleading  symptom.  An 
acute  nephritis  may  develop. 
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Course  and  Prognosis.— The  course  of  catarrhal  appendicitis 
depends  upon  the  severity  of  the  inflammation.  In  the  milder  cases  the 
fever,  pain  and  vomiting  disappear  in  1  or  2  days,  and  at  about  the  same 
time  a  slightly  indurated  appendix  may  be  felt.  The  total  duration  is  a 
week  or  less,  although  sometimes  a  longer  interval  elapses  before  the 
conditions  disappear.  In  the  more  severe  instances  the  initial  fever  and 
general  symptoms  last  somewhat  longer,  and  the  indurated  mass  felt  is 
very  distinct;  but  improvement  is  not  long  delayed,  and  by  the  end  of  a 
week  convalescence  is  well  established,  although  induration  and  slight 
tenderness  may  last  a  somewhat  greater  time.  If  the  inflammation  does 
not  advance  to  a  suppurative  condition  the  prognosis  of  the  individual 
attack  is  always  good,  except  for  the  great  tendency  to  recurrence  on  one 
or  several  occasions,  on  any  one  of  which  a  dangerous  suppurative 
condition  may  develop. 

Should  the  inflammation  advance  to  a  suppurative  stage  or  be  of  this 
nature  from  the  onset,  the  course  varies,  as  pointed  out  in  discussing 
symptoms.  Periappendicitis  may  be  produced  and  abscess  result,  and 
a  mass  may  then  often  be  outlined  after  2  or  3  days,  the  general  and  other 
local  signs  meanwhile  persisting.  After  this  period  the  symptoms  may 
continue  with  unabated  force  while  the  abscess  grows  larger;  or  they  may 
abate  after  4  or  5  days,  except  the  local  evidence  of  increasing  induration. 
The  duration  of  the  attack  in  suppurative  appendicitis  has  no  well- 
defined  limit.  In  some  cases  the  course  is  rapid  from  the  beginning  and 
perforation  may  occur  in  2  or  3  days,  or  suppuration  be  found  if  the  case 
is  operated  upon.  In  others  the  abscess  may  grow  slowly  in  size  for 
several  weeks.  The  ultimate  termination  in  unoperated  cases  is  very 
diverse.  The  pus,  if  in  small  amount,  may  be  eventually  absorbed,  or  it 
may  extend  itself  in  different  directions  and  discharge  spontaneously  into 
the  colon,  the  rectum,  the  bladder,  through  the  abdominal  wall,  or  by  per¬ 
foration  into  the  peritoneal  cavity.  Perforation  with  general  peritonitis 
occurs  most  frequently  in  cases  of  gangrenous  appendicitis.  This  may 
happen  even  in  the  first  2  or  3  days  of  the  attack,  with  few  unfavorable 
symptoms  preceding  the  occurrence.  The  great  majority  of  fatal  cases 
of  appendicitis  depend  upon  perforation  with  general  peritonitis,  which  is 
especially  liable  to  occur  in  early  life.  The  prognosis  in  this  condition  is 
very  grave,  although  cases  of  recovery  under  prompt  operative  treatment 
are  not  on  the  whole  uncommon  particularly  in  infancy  and  childhood. 
The  duration  after  perforation  has  occurred  varies  from  24  hours  to  a 
week  or  sometimes  more,  the  longer  period  being  the  result  of  protective 
adhesions  forming  after  a  sudden  perforation. 

The  general  prognosis  of  appendicitis  under  medical  treatment  without 
operative  interference  is  not  unfavorable,  owing  to  the  large  proportion  of 
cases  of  catarrhal  appendicitis.  In  fact,  the  large  majority  of  unoperated 
cases  in  private  practice  recover.  The  prognosis  of  the  individual  case, 
however,  is  always  uncertain,  owing  to  the  absolute  impossibility  of  pred¬ 
icating  the  likelihood  of  peritonitis  in  any  given  instance.  Those  cases 
which  perhaps  appear  the  mildest  or  to  be  on  the  road  to  recovery  not 
infrequently  become  suddenly  and  dangerously  worse.  The  prognosis 
in  the  first  2  years  of  life  appears  to  be  unfavorable.  This  is  probably 
dependent,  in  reality,  upon  the  difficulty  in  recognizing  the  disease  at 
this  age,  the  mildest  cases  never  being  discovered,  and  the  fatal  ones 
receiving  a  post-mortem  diagnosis  only.  Certainly  the  majority  of 
patients  at  this  age  in  whom  the  diagnosis  is  made  during  life  do  not 
recover.  Recovery  from  an  attack  of  appendicitis  leaves  the  subject 
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predisposed  to  later  attacks,  or  chronic  inflammation  of  varying  degree 
may  remain,  or  adhesions  persist  which  give  rise  to  symptoms.  The 
pelvic  organs  in  girls  may  be  secondarily  involved  (Graves).1 

Under  early  operative  treatment  the  general  mortality  is  very  low. 
In  the  500  cases  in  children  reported  by  H.  C.  Deaver2  there  were  but 
23  deaths;  i.e.  4.6  per  cent.,  and  the  majority  of  these  were  due  to  general 
peritonitis.  Later  Alexander3  reported  on  500  other  cases  from  the  same 
clinic  in  which  the  mortality  was  only  3  per  cent.  The  attending  condi¬ 
tions  were  perhaps  unusually  favorable,  for  Riedel4  found  a  higher  mortal¬ 
ity  than  this:  16.4  per  cent,  in  310  operated  cases  in  children.  He  thinks 
this  high  mortality  was  due  to  neglect  on  the  part  of  the  parents,  as  a 
result  of  which  operation  was  often  done  too  late.  One  of  the  dangers 
after  operation  is  the  development  of  intestinal  obstruction  from  paralysis 
of  peristalsis;  and  the  formation  of  secondary  abscesses  is  another.  Even 
cases  with  a  primary  walled-off  abscess  of  considerable  size  generally 
recover  when  operated  upon.  It  is  only  where  general  peritonitis  has 
developed  that  the  mortality  of  operation  is  high. 

Complications. — Abscess  in  various  parts  of  the  abdominal  and 
pelvic  cavities  has  already  been  referred  to.  Pneumonia,  hepatic  abscess, 
phlebitis,  and  other  evidences  of  sepsis  may  follow  a  septic  peritonitis. 
Empyema  may  be  the  result  of  the  penetration  of  a  subphrenic  abscess 
into  the  pleural  cavity  or  of  the  sepsis  following  perforation.  Pleurisy, 
not  of  a  purulent  nature,  is  a  not  infrequent  complication.  Appendicitis 
may  be  complicated  by  hernia,  and  the  inflamed  appendix  may  be  found 
in  the  hernial  sac.  (See  Hernia,  p.  168.)  So,  too,  appendicitis  may  be 
followed  by  intussusception,  as  in  a  child  of  5  months  reported  by  Rardin.5 

Diagnosis. — The  principal  diagnostic  symptoms  in  typical  cases  are 
sudden  onset;  early  vomiting  and  fever;  and  abdominal  pain,  tenderness, 
increased  resistance,  and  later  induration  or  tumor  especially  in  the  right 
iliac  region.  But  the  variations  as  already  described  are  so  great  that 
diagnosis  is  often  difficult,  and  the  early  distinguishing  of  the  different 
forms  of  appendicitis  from  each  other  is  practically  impossible.  The 
diagnosis  in  infancy  is  usually  only  conjectural,  owing  to  the  impossibility 
of  obtaining  answers  to  questions  or  of  determining  with  any  exactness 
the  existence  or  position  of  pain. 

A  number  of  other  morbid  conditions  are  to  be  taken  into  considera¬ 
tion  in  reaching  a  conclusion.  Appendicular  colic,  in  which  the  con¬ 
traction  of  the  appendix  in  expelling  retained  secretion  or  fecal  masses 
causes  pain,  is  unproductive  of  fever,  tenderness,  leucocytosis,  or  the 
constitutional  disturbance  which  appendicitis  usually  presents.  When 
there  is  fever  the  diagnosis  is  at  times  uncertain.  Umbilical  colic  is  situ¬ 
ated  more  in  the  region  of  the  navel,  is  more  remittent,  of  longer  course, 
and  unattended  by  fever,  tendernes  or  leucocytosis.  The  diagnosis  from 
mild  chronic  appendicitis  is  often,  however,  very  difficult.  Intestinal 
colic  may  cause  peculiar  difficulty  if  there  happens  to  be  a  large  fecal 
accumulation  in  the  colon,  particularly  the  cecum.  It  differs  from  the 
attack  of  pain  due  to  appendicitis  in  that  the  latter  is  made  worse  by 
movement  of  the  body.  .Acute  febrile  indigestion  closely  simulates  many 
cases  of  appendicitis  at  the  onset  and  diagnosis  at  first  may  be  impossible. 

1  Arch.  Surg.,  1921,  II,  315. 

2  Loc.  cit. 

3  Loc.  cit. 

4  Munch,  med.  Wochenschr.,  1907,  LIV,  2365. 

5  Virginia  Med.  Semi-monthly,  1901,  VI,  398. 
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Generally,  however,  the  pain  is  less  intense  and  the  constitutional  symp¬ 
toms  less  marked,  except  that  the  fever  is  often  high.  Intussusception 
might  simulate  apendicitis  especially  if  tumor  is  found.  The  initial  gen¬ 
eral  symptoms  are  severe,  but  there  is  an  absence  of  fever,  and  the  tenes¬ 
mus  and  bloody  stools  serve  to  distinguish  it.  Ileocolitis  may  resemble 
appendicitis  and  at  first  cause  confusion  through  the  early  presence  of 
vomiting  and  of  abdominal  pain;  but  the  symptoms  in  general  are  so 
different  that  the  diagnosis  soon  becomes  clear.  I  have  seen  acute  tuber¬ 
culous  inflammation  of  the  lymph-glands  near  the  cecum  resemble  appendici¬ 
tis  so  closely  that  operation  was  performed  with  the  mistaken  diagnosis. 
Many  similar  cases  are  on  record.  The  subject  has  been  reviewed  by 
Gage1  and  others.  Abdominal  pain  due  to  inflamed  and  enlarged  mesen¬ 
teric  and  retroperitoneal  glands,  not  tuberculous  in  nature,  may  follow 
infections  of  the  upper  respiratory  tract.  The  tenderness  and  rigidity 
are,  however,  not  so  marked  in  this  condition,  and  the  association  of 
the  pain  with  an  infection  of  the  throat,  ear  or  nasal  sinuses  is  a  helpful 
differential  point.  We  have  seen  a  number  of  cases  of  this  type  since 
Brennemann2  called  attention  to  it.  Typhoid  fever  may,  at  the  onset, 
suggest  appendicitis  to  a  certain  extent,  through  the  vomiting  and  the 
tenderness  in  the  right  iliac  region;  but  the  course  of  the  temperature,  the 
absence  of  leucocytosis,  and  later  the  presence  of  the  Widal  reaction  serve 
to  differentiate.  The  diagnosis  is,  however,  sometimes  difficult  and  I 
have  seen  children  with  typhoid  fever  operated  upon  under  the  mistaken 
belief  that  appendicitis  was  present.  The  occasional  reference  by  the 
patient  of  appendicular  pain  to  the  region  of  the  right  hip  may  cause  the 
diagnosis  of  hip-joint  disease  to  be  made.  Careful  examination  of  the  hip 
will  prevent  the  mistake.  Ovarian  disease  has  likewise  occasioned  errors 
in  several  instances;  and  urinary  symptoms  may  usher  in  appendicitis  and 
cause  confusion.  The  employment  of  a  catheter,  if  there  is  retention,  and 
the  examination  of  urine  obtained  will  aid  in  coming  to  a  decision, 
although  the  not  infrequent  simultaneous  occurrence  of  appendicitis  and 
pyelitis  must  not  be  overlooked.  Unusual  location  of  the  appendicular 
abscess  leads  to  mistakes  later  in  the  disease,  and  the  possibility  of  a  psoas 
abscess  from  spinal  caries  simulating  a  perityphlitic  abscess  must  not  be 
forgotten.  Inflammation  of  Meckel’s  diverticulum  has  repeatedly  been 
supposed  to  be  appendicitis,  and  operation  has  been  done  for  this  condi¬ 
tion;  and  there  exists  no  certain  differential  diagnostic  feature.  (See 
Diseases  of  Meckel’s  Diverticulum,  p.  185.)  Peritonitis  of  a  primary 
type  due  to  the  streptococcus  or  pneumococcus,  in  which  there  is  no 
involvement  of  the  appendix,  presents  difficulties  in  diagnosis,  especially 
as  it  may  develop  without  any  apparent  focus  of  infection.  The  error 
of  believing  a  pleurisy  or  pneumonia  to  be  an  appendicitis  is  probably  much 
more  frequent  than  ordinarily  supposed,  and  has  repeatedly  led  to  opera¬ 
tion  upon  perfectly  normal  appendices.  Writing  in  1903  I3  reviewed 
the  subject  with  the  report  of  a  number  of  cases  of  what  may  be 
called  “  appendicular  pneumonia”  (see  p.  331),  and  since  then  I  have 
observed  a  number  of  additional  instances  and  know  of  some  where 
surgeons  of  experience  have  operated.  It  is  of  common  occurrence, 
especially  in  children,  for  the  pain  produced  in  the  pleura  to  be  referred 
through  the  intercostal  and  abdominal  nerves  to  the  region  of  the  appen¬ 
dix.  A  mistake  in  diagnosis  is  to  be  avoided  chiefly  by  careful  examina- 

1  Bost.  Med.  and  Surg.  Jour.,  1915,  CLXXIII,  301. 

2  Amer.  Jour.  Dis.  Child.,  1921,  XXII,  493. 

3  Jour.  Amer.  Med.  Assoc.,  1903,  XLI,  531. 
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tion  of  the  lungs  in  every  case  of  suspected  appendicitis;  by  noting  the 
increased  rapidity  of  respiration  in  pneumonia;  and  by  the  fact  that  the 
abdominal  resistance  is  generally  relaxed  during  inspiration  in  this  dis¬ 
ease,  but  is  maintained  in  appendicitis.  The  temperature  and  leucocyte- 
count  are  liable  to  be  higher  in  pneumonia,  although  these  are  not  very 
reliable  signs.  The  value  of  Roentgen  ray  examination  of  the  lungs 
should  nut  be  forgotten,  as  a  pneumonia  may  be  diagnosed  in  this  way 
when  the  physical  signs  are  still  doubtful.  We  have  seen  a  number  of 
cases  in  which  pneumonia  and  appendicitis  occurred  simultaneously  and 
the  combination  has  been  reported  by  others,  as  by  Allan, ]  Feer,1 2  Herr- 
man,3  and  Greenebaum  and  Ransohoff.4  Lastly  it  must  not  be  forgotten 
that,  in  the  case  of  older  children  especially,  pain  in  the  right  iliac  region 
may  be  psychic  in  nature,  the  result  of  the  mental  impression  made  by 
what  the  patients  have  heard  regarding  the  disease.  This  is  of  common 
occurrence.  The  absence  of  fever  and  of  tumor  is  suggestive,  although  a 
simulated  tenderness  of  course  is  present.  The  diagnosis  is  often  difficult. 

Treatment. — Non-surgical  treatment  is  that  indicated  for  catarrhal 
appendicitis,  and  the  majority  of  such  cases  will  recover.  In  view, 
however,  of  the  impossibility,  already  referred  to,  of  determining  whether 
a  case  is  catarrhal,  suppurative,  or  gangrenous,  the  only  safe  treatment  is 
operative  interference.  This  is  especially  true  of  infancy  and  childhood, 
at  which  time  the  danger  of  peritonitis  is  greater.  If  the  patient  is  seen 
early  operation  should  be  done  at  once.  If  an  exudate  has  already  taken 
place,  the  time  for  operation  is  to  be  determined  for  each  individual  case, 
it  being  sometimes  better  to  delay  until  the  abscess  has  become  more 
distinctly  localized;  an  occurrence,  however,  which  is  less  likely  to  be 
seen  in  children  than  in  adults.  Under  this  condition,  if  symptoms  subside 
and  pus  does  not  form,  operation  may  be  unnecessary  and  resolution 
allowed  to  go  on  without  interference.  But  here  again  we  are  confronted 
with  the  possibility  of  sudden  perforation  in  cases  where  it  was  supposed 
that  no  suppuration  existed. 

When  for  any  reason  early  operation  cannot  be  done,  or  when  the 
diagnosis  is  uncertain,  and  in  cases  seen  later  in  which  operation  is 
deferred  by  surgical  advice,  medical  treatment  must  be  instituted.  The 
patient  must  be  kept  at  rest  in  bed,  given  a  very  light  diet,  and  an  ice- 
bag  be  applied  over  the  seat  of  inflammation.  Vomiting  may  need  to 
be  controlled  by  the  temporary  abstaining  from  food  or  the  taking  of  it 
in  very  small  amount,  and  the  administration  of  appropriate  remedies, 
such  as  the  swallowing  of  ice,  iced  champagne,  or  the  giving  of  lime  water 
or  bismuth.  No  saline  or  other  purgative  should  be  administered,  and 
unirritating  enemata  should  be  employed  if  it  is  necessary  to  relieve  con¬ 
stipation.  If  acute  symptoms  have  subsided  opium  is  better  avoided 
if  possible,  as  it  obscures  symptoms  and  increases  constipation  and  tym¬ 
panites.  Cases  where  pain  is  very  severe  sometimes,  however,  make 
opium  a  necessity,  and  where  operation  cannot  be  done,  and  the  possi¬ 
bility  of  increasing  tympanites  by  the  drug  is  kept  in  mind,  there  seems  no 
remedy  more  certainly  indicated  than  opium  for  the  relief  of  this  symptom. 

Where  there  have  been  several  attacks  of  recurrent  appendicitis,  even 
though  slight,  it  is  best  to  remove  the  appendix,  as  there  is  no  predicating 
under  what  inopportune  circumstances  a  severe  or  even  fatal  attack 

1  Brit.  Jour.  Child.  Dis.,  1916,  XIII,  207. 

2  Pfaundler  and  Schlossmann’s  Handb.  d.  Kinderheilk.,  1923,  III,  277. 

3  Arch,  of  Pediat.,  1924,  XLI,  208. 

4  Amer.  Jour.  Dis.  Child.,  1924,  XXVIII,  76. 
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might  occur.  The  operation  is  then  conveniently  performed  in  the 
interval  between  attacks. 

DISEASES  CONNECTED  WITH  MECKEL’S  DIVERTICULUM 

The  omphalo-mesenteric  duct  passing  in  fetal  life  from  the  ileum  to 
the  umbilical  vesicle  remains  after  birth  in  from  1  to  2  per  cent,  of  all 
persons  as  what  is  known  as  “ Meckel’s  diverticulum.”  This  may  exist 
only  as  a  short  patulous  protrusion  from  the  ileum,  oftenest  from  its  con¬ 
vex  border  and  found  at  from  1  to  3  feet  (31  to  91  cm.)  above  the  cecum; 
as  a  tube  wholly  or  partially  open;  or  as  a  cord  merely,  extending  entirely 
or  a  portion  of  the  way  to  the  umbilicus,  and  in  the  latter  event  either 
free  at  its  distal  extremity,  or  attached  to  some  other  region,  oftenest 
the  mesentery.  The  organ  is  found  much  most  frequently  in  males.* 
Lesions  are  more  likely  to  develop  if  the  distal  extremity  is  attached. 
As  a  rule  the  diverticulum  gives  rise  to  no  symptoms  whatever,  yet  it 
is  oftener  the  cause  of  pathological  conditions  than  is  usually  supposed. 
Series  of  cases  of  such  disturbances  have  been  reported,  and  I1  have 
reviewed  the  subject  in  a  previous  publication.  Only  a  brief  resume  can 
be  given  here. 

1.  Strangulation  of  the  Intestine  by  the  Diverticulum. — This  is  the 
lesion  most  frequently  found.  Of  Wellington’s2  326  cases  of  disease  of  the 
diverticulum,  144  were  instances  of  constriction  of  the  intestine  by  this 
organ  or  its  remains.  In  991  cases  of  intestinal  strangulation  from 
different  causes  collected  by  Halsted3  6  per  cent,  were  dependent  upon 
the  diverticulum.  The  majority  of  these  cases  occurred  after  the  period 
of  childhood.  The  symptoms  of  strangulation  by  the  diverticulum  are 
those  of  intestinal  obstruction  in  general,  with  the  exception  of  intus¬ 
susception  which  has  characteristic  symptoms  of  its  own. 

2.  Patulous  Meckel’s  Diverticulum  Opening  at  the  Umbilicus. — This 
is  an  uncommon  condition  nearly  always  seen  only  in  males,  of  which 
Strasser4  could  collect  but  63  instances.  I  have  met  with  it  in  but  1 
case.  The  mucous  membrane  of  the  diverticulum  protrudes  at  the  umbili¬ 
cus,  producing  a  small  tumor  covered  by  mucous  membrane,  and  with  a 
central  fistulous  opening.  Should  the  entire  wall  of  the  intestine  project 
as  well  as  the  mucous  membrane  of  the  duct,  the  tumor  is  larger  and  with 
two  lateral  openings.  Strangulation  of  the  projecting  portion  may  occur. 
When  the  diverticulum  is  open  throughout  its  extent,  feces  and  even 
intestinal  worms  may  be  discharged  at  the  umbilicus;  but  if  closed  at  its 
proximal  extremity,  only  mucus  is  passed  at  the  opening.  The  cases 
of  fecal  fistula  usually  terminate  fatally.  (See  also  Diseases  of  the 
Umbilicus,  Vol.  I,  p.  332.) 

3.  Invagination  of  the  Diverticulum. — Of  Wellington’s  cases);  59 
exhibited  this  lesion.  N ot  only  may  the  diverticulum  be  itself  invaginated , 
but  it  may  be  followed  by  an  intussusception  of  the  ileum  also.  The 
accident  takes  place  usually  not  before  later  childhood,  this  distinguishing 
it  from  ordinary  intussusception,  which  is  so  much  more  common  at  a 
decidedly  earlier  age.  The  obstruction  of  the  intestine  is  generally  not 
complete,  and  the  amount  of  blood  discharged  is  small. 

4.  Volvulus  of  Meckel’s  diverticulum  is  a  rare  condition,  either  excep¬ 
tionally  of  the  diverticulum  alone,  or  oftener  of  the  ileum  also  secondarily 

1  Jour.  Amer.  Med.  Assoc.,  1914,  LXII,  1624. 

2  Surg.,  Gynec.  and  Obstet.,  1913,  XVI,  74. 

3  Annals  of  Surgery,  1902,  XXXV,  471. 

4  Med.  Rec.,  1903,  LXIV,  933 
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to  this;  or  twisting  of  the  ileum  may  depend  upon  the  presence  of  the 
diverticulum  but  without  any  volvulus  of  the  latter. 

5.  Hernia  of  the  diverticulum  is  occasionally  seen.  Gray1  collected 
42  undoubted  cases. 

‘6.  Diverticulitis. — The  disease  of  the  diverticulum  bearing  this  title 
is  of  especial  interest  because  it  may  simulate  appendicitis  so  closely 
that  the  diagnosis  is  impossible.  It  is  an  infrequent  condition,  the 
largest  series  of  collected  cases  reported  being  that  of  Forgue  and  Riche2 
with  59  instances.  About  P3  of  the  cases  occur  in  children  (Cahier).3 
The  disease  may  be  secondary  to  some  other  lesion  of  the  diverticulum, 
or  arise  as  a  primary  affection.  The  method  of  production  and  the 
pathological  anatomy  in  this  primary  diverticulitis  are  entirely  similar 
to  those  seen  in  appendicitis,  and  the  different  varieties  are  the  same. 
The  course  may  be  acute  or  chronic.  The  symptoms  strongly  suggest 
appendicitis,  and  consist  of  abdominal  pain,  nausea,  vomiting,  often  con¬ 
stipation,  fever,  leucocytosis,  and  the  development  of  abdominal  tender¬ 
ness  and  resistance,  with  dullness  on  percussion.  In  a  few  cases  discharge 
of  blood  from  the  bowel  has  occurred.  In  a  case  under  my  care  severe 
anemia  was  produced  in  this  way.  Perforation  and  septic  peritonitis  may 
take  place;  or  in  other  instances  intestinal  obstruction  may  result  from 
compression  by  the  inflammatory  mass,  or  in  other  ways.  In  secondary 
diverticulitis  intestinal  obstruction  may  first  occur,  and  later  the  evidences 
of  inflammation  of  the  diverticulum  be  added.  The  diagnosis  of  divertic¬ 
ulitis  from  appendicitis  rests  chiefly  on  the  localization  of  pain  to  the 
right  of  the  umbilicus  and  somewhat  higher  than  McBurney’s  point,  or  in 
some  more  distant  region.  Further  suggestive  of  diverticulitis  are  the 
absence  or  slight  degree  of  tympanites,  and  in  some  cases  the  presence  of 
blood  in  the  stools.  Nearly  all  cases,  however,  have  been  diagnosed  as 
appendicitis. 

The  only  treatment  of  diseases  of  Meckel’s  diverticulum  is  operative 
interference.  Indeed,  should  the  organ  in  healthy  state  be  discovered 
at  any  abdominal  operation  for  other  conditions,  it  is  a  wise  course  to 
remove  it,  since  its  presence  is  a  constant  menace  to  life. 


CHAPTER  VII 

DISEASES  OF  THE  INTESTINE  (CONTINUED) 

PROLAPSE  OF  THE  RECTUM  AND  ANUS 

Etiology. — This  is  a  rather  common  affection  of  childhood,  especially 
of  the  first  3  years  of  life,  although  not  often  seen  in  the  first  6  months. 
It  occurs  oftenest  where  there  has  been  repeated  decided  straining  at 
stool,  and  hence  it  is  a  frequent  complication  of  ileocolitis  or  of  diarrhea 
from  other  cause.  Chronic  constipation  may  produce  it  for  the  same 
reason,  as  may  stone  in  the  bladder,  phimosis  or  other  urethral  obstruc¬ 
tion,  thread-worms,  rectal  polypus,  or  other  cause  of  tenesmus.  It  is 

1  Brit.  Med.  Jour.,  1907,  II,  823;  1908,  II,  909. 

2  Le  diverticule  de  Meckel,  1907. 

3  Rev.  de  chirurg.,  1906,  XXXIV,  338;  550. 
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also  common  in  debilitated  subjects  in  whom  the  sphincter  ani  has  lost 
its  tone,  even  without  there  having  been  excessive  straining.  Under 
these  conditions  it  may  be  a  complication  of  pertussis.  The  anatomical 
relationships  of  the  rectum  in  early  life  favor  the  occurrence  of  prolapse, 
among  them  being  its  more  vertical  position  and  the  less  firm  attachment 
to  the  neighboring  parts.  Sitting  low  when  at  stool  and  upon  a  vessel 
with  a  wide  opening,  as  the  ordinary  chamber-pot,  is  another  predisposing 
factor. 

Symptoms. — The  condition  suggests  an  invagination  developing 
at  the  anus.  The  prolapse  may  be  only  partial  and  limited  to  the 
opening  of  the  bowel  ( prolapse  of  the  anus),  not  more  than  a  slight  ring- 
shaped  eversion  of  the  mucous  membrane  showing  itself.  In  the  more 
typical,  severer  complete  prolapse  (; prolapse  of  the  rectum)  there  is  a  con¬ 
siderable  portion  of  the  rectum  extruded  including  all  the  coats,  and 
forming  a  sausage-shaped  or  more  globular,  soft,  dark-red  mass,  some¬ 
what  furrowed,  more  or  less  coated  with  mucus,  and  often  with  slightly 
bleeding  points  especially  if  handled  (Fig.  272).  At  the  part  furthest 


Fig.  272. — Prolapse  of  the  Anus. 

From  a  patient  in  the  Children’s  Hospital  of  Philadelphia. 


removed  from  the  body  is  a  small  depression,  indicating  the  much  nar¬ 
rowed  lumen  of  the  gut.  The  presence  of  the  tumor,  if  the  case  is  an 
acute  one,  -causes  constant  efforts  at  straining.  As  a  rule  the  prolapse 
occurs  only  at  stool,  or  when  there  is  a  straining  effort  from  other  causes; 
but  sometimes,  in  severe  and  obstinate  cases,  even  walking  about  the 
room  may  be  sufficient  to  cause  an  extensive  prolapse  to  occur,  which 
may  remain  down  with  few  subjective  symptoms. 

Course  and  Prognosis. — In  mild  prolapse,  as  of  the  mucous  mem¬ 
brane  only,  the  condition  is  self -reducing  after  defecation,  and  examina¬ 
tion  shows  only  blood  and  mucus  in  small  amount  with  the  stool  as 
an  evidence  of  the  disease.  In  more  severe  cases  the  compression  of 
the  extruded  gut  by  the  anal  sphincter  causes  swelling  and  the  prolapse 
persists  unless  treatment  is  employed  to  accomplish  reduction.  The 
prognosis  is  good,  yet  the  duration  may  be  long-continued  before  the 
tendency  to  recurrence  is  overcome.  Rarely  in  some  severe  cases  necro¬ 
sis  of  the  mucous  membrane  may  result  from  incarceration. 

Diagnosis.— This  is  usually  easy.  A  prolapsed  rectal  polypus  is  of 
firmer  consistence  and  without  a  central  opening.  The  only  condition  at 
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all  resembling  prolapse  of  the  rectum  is  an  ileocecal  intussusception  which 
has  reached  the  anus  and  is  beginning  to  protrude  from  it.  This  may  be 
recognized  by  the  fact  that  the  finger  can  be  passed  well  upward  between 
the  sphincter  and  the  protruding  bowel. 

Treatment. — The  first  indication  is  to  replace  the  extruded  bowel, 
should  prolapse  be  present  at  the  time.  As  a  rule  this  is  readily  accom¬ 
plished.  The  bowel  and  the  hands  of  the  physician  are  well  oiled  and  a 
steady,  gentle  pressure  made  until  normal  relations  are  obtained.  Should 
the  oiled  intestine  slip  too  readily  from  the  grasp  of  the  fingers,  a  soft 
linen  or  similar  cloth  may  be  interposed.  The  central  portion  of  the 
prolapse,  showing  the  position  of  the  opening,  should  be  reduced  first. 
Inverting  the  child  may  be  useful  in  some  cases.  Sometimes  the  applica¬ 
tion  of  ice-cold  compresses  diminishes  the  congestion  and  swelling  in 
more  obstinate  cases  and  renders  the  reduction  easier.  It  may  be  neces¬ 
sary  to  dilate  the  sphincter  with  the  finger  in  cases  where  the  prolapse 
has  lasted  some  time. 

The  most  important  and  most  difficult  part  of  treatment  is  to  prevent 
recurrence.  To  accomplish  this  some  support  must  be  given,  especially 

at  the  time  of  defecation,  in  such  ajway  that 
the  anal  opening  is  narrowed.  The  child 
should  lie  upon  its  back  or  side,  the  feces 
being  passed  into  a  wad  of  oakum  or  other  soft 
material,  the  nates  being  meanwhile  pressed 
together  by  the  attendant.  Older  children 
may  sit  upon  a  specially  prepared  seat  which 
may  be  put  in  position  over  the  ordinary 
infant’s  chair  or  the  toilet  (Fig.  273).  The 
circular  aperture  is  3  or  4  inches  (8  or  10  cm.) 
in  diameter  and  the  child  is  placed  over  this  in 
such  a  way  that  the  anus  is  immediately  over 
the  opening.  The  slot  extending  forward 
allows  the  passage  of  urine.  The  seat  should 
be  sufficiently  high  from  the  floor  to  prevent 
the  thighs  from  flexing  unduly  on  the  abdomen,  and  the  child  should  be 
prevented  from  leaning  forward.  The  apparatus  supports  the  tissues 
about  the  anus  and  prevents  the  spreading  effect  which  attends  strain¬ 
ing  efforts. 

In  cases  where  prolapse  occurs  very  frequently,  even  without  effort  at 
stool,  efficient  support  may  often  be  rendered  by  drawing  the  buttocks 
firmly  together  with  a  broad  strip  of  adhesive  plaster  crossing  them 
transversely.  This  I  have  generally  found  effective.  Constipation  is  to 
be  prevented  by  gentle  laxatives;  diarrhea  checked  by  appropriate  reme¬ 
dies.  Frequent  bathing  of  the  anal  region  with  cold  water  helps  to 
contract  the  anus  and  give  tone  to  the  parts.  Sometimes  the  insertion 
of  tannic-acid  suppositories  is  of  service  in  a  similar  manner.  Tonic 
measures  of  various  sorts  are  also  required,  such  as  effective  hygiene, 
abundant  suitable  nourishment,  and  the  administration  of  strychnine, 
quinine,  or  iron.  The  rectal  injection  of  a  solution  of  adrenaline  chloride 
has  been  advocated,  and  good  results  claimed  (Miserocchi).1  Should 
the  measures  recommended  be  ineffectual,  operative  procedures  are 
required.  These  consist  generally  of  cauterization  of  some  sort,  but  so 
vigorous  a  treatment  is  seldom  necessary.  The  injection  of  paraffin 
into  the  pararectal  tissue  has  also  been  employed  with  success. 

xLa  Pediat.,  1905.  XIII,  380 


Fig.  273. — Toilet-seat  fob 
Prolapse  of  the  Rectum. 

To  be  used  over  the  seat  of  the 
ordinary  nursery-chair. 
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PROCTITIS 

Inflammation  of  the  rectum  may  attend  ileocolitis,  or,  much  less 
often,  may  occur  independently  of  this.  When  the  two  are  combined 
the  symptoms  are  in  no  way  characteristic,  and  need  not  be  considered 
further  here.  Inflammation  limited  to  the  rectum  will  alone  receive 
our  attention. 

Etiology.— Trauma  is  among  the  causes;  such  as  is  produced  by  too 
frequent  administration  of  enemata,  especially  of  an  irritating  nature. 
The  use  of  the  soap-stick  or,  still  more,  of  glycerine-suppositories  may 
occasionally  act  in  the  same  way.  Not  uncommonly  a  gonorrheal  inflam¬ 
mation  of  the  rectum  is  produced  by  the  extension  from  vulvovaginitis, 
or  by  the  employment  of  an  infected  thermometer;  or  rarely  in  older 
children  by  rectal  copulation.  The  presence  of  the  oxyuris  may  some¬ 
times  produce  inflammation,  and  the  disease  may  follow  the  infectious 
fevers. 

Symptoms. — There  is  usually  not  the  constitutional  involvement 
seen  in  ileocolitis,  the  symptoms  being  mainly  local,  and  consisting  of 
rectal  pain,  tenesmus,  and  the  discharge  of  bloody  mucus.  The  latter 
is  often  not  mingled  with  the  stool,  but  perhaps  passed  before  the  feces 
appear.  Irritation  of  the  bladder  not  infrequently  accompanies  proc¬ 
titis  and  prolapse  of  the  rectum  is  common.  When  the  inflammation  is 
severe,  ulcerative  changes  may  take  place  in  the  rectum  and  the  discharge 
contain  pus,  and  not  uncommonly  blood  in  small  or  even  large  amount. 
In  some  instances  of  a  more  continued  nature,  as  in  those  due  to  tuber¬ 
culosis,  ulceration  may  be  present  with  but  little  pain,  and  there  may  be 
no  tenesmus  unless  the  lesion  is  in  the  lower  part  of  the  rectum.  Occa¬ 
sionally  a  pseudomembranous  inflammation  of  the  rectum  is  found, 
depending  upon  the  action  of  the  diphtheria-bacillus  or  of  the  pneumo¬ 
coccus  or  streptococcus.  The  symptoms  of  this  are  those  already  de¬ 
scribed,  with  the  addition  of  the  discovery  of  the  pseudomembrane  by 
inspection  of  the  bowel,  or  of  the  presence  of  it  in  the  stools.  The  course 
of  proctitis  is  usually  acute,  and  the  prognosis  favorable,  the  symptoms 
subsiding  in  a  few  days.  Sometimes,  however,  the  condition  passes 
into  a  chronic  form,  and  ulcerative  cases  are  often  very  slow  in  recovering. 
A  proctoscopic  examination  should  be  made  in  all  patients  in  whom  the 
symptoms  do  not  abate  promptly. 

Treatment. — The  first  indication  is  the  removal  of  the  cause.  In 
the  acute  condition  the  patient  should  be  kept  in  bed  and  given  injec¬ 
tions  of  boric  acid,  starch-water  or  normal  saline  solution  several  times 
daily.  The  diet  should  be  entirely  unirritating  and  the  tenesmus  relieved 
by  opiates  if  necessary.  Later  a  weak  solution  of  tannic  acid  (0.5  per 
cent.),  or  of  silver  nitrate  (0.1  per  cent.),  or  stronger  solutions  of  argyrol 
or  protargol  are  often  of  benefit.  Suppositories  of  tannic  acid  may  be 
serviceable. 

FISSURE  OF  THE  ANUS 

Etiology. — Although  not  encountered  so  often  as  in  adults,  this  is 
by  no  means  uncommon  in  early  life,  being  seen  probably  oftener  in 
infancy  than  in  childhood.  Congenital  syphilitic  ulceration  is  an  occa¬ 
sional  cause,  and  injury  done  by  the  use  of  a  syringe  may  occasion  it. 
The  irritation  produced  by  the  oxyuris  or  by  eczema  may  result  in  fissure 
through  the  scratching  which  is  indulged  in.  When  occurring  in  older 
children,  the  most  frequent  cause  is  constipation  with  the  passage  of 
large  scybalous  masses.  Once  formed  the  fissure  is  likely  to  be  kept 
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open  by  the  irritation  of  the  feces  passing  over  it,  and  by  the  alternate 
expansion  and  contraction  of  the  anus  which  occurs  during  defecation 
Pathological  Anatomy.— The  lesion  consists  in  a  linear  break*  in 
the  mucous  membrane  discovered  by  careful  examination  at,  or  slightly 
above,  the  margin  of  the  anus,  and  oftenest  on  the  posterior  wall.  If 
of  long  duration  it  extends  sometimes  well  above  the  anus,  its  edges  are 
indurated,  and  the  surface  grey  or  yellow  and  secreting  a  small  amount 
o  pus,  and  bleeding  slightly  when  touched.  In  the  most  severe  cases 
there  may  be  a  number  of  such  fissures  present.  To  reveal  the  lesion 
the  child  should  be  laid  upon  the  side  or  back  with  the  legs  flexed  as 
closeiy  upon  the  abdomen  as  possible,  and  the  buttocks  should  then  be 
pulled  apart  firmly,  thus  opening  the  sphincter  and  allowing  the  rectal 
mucous  membrane  to  prolapse  slightly.  A  digital  examination  of  the 

rectum  for  polypus  should  also  be  made,  as  this  condition  sometimes 
accompanies  fissure. 

Symptoms.— The  symptoms  consist  in  pain  on  defecation  and 
following  it,  and  the  discharge  of  a  small  amount  of  blood  which  may 
streak  the  stool.  The  pam  is  often  very  severe,  and  the  patient  abstains 
irom  defecation  as  long  as  possible.  Sometimes  incontinence'or  retention 
o  urine  is  observed  as  a  reflex  disturbance,  or  pain  may  radiate  to 
t  e  legs,  and  may  produce  lameness  and  other  symptoms  strongly  sug¬ 
gesting  hip-jomt  disease.  This  has  been  emphasized  especially  by 
bvenla.  Various  nervous  symptoms  occasionally  develop. 

Treatment.— That  of  the  recent  milder  cases  consists  in  keeping  the 
stools  soft  the  rectum  clean  after  defecation  by  the  use  of  small  enemata 
01  of  petrolatum  on  cotton,  and  the  careful  application  of  a  5  per  cent 
solution  of  nitrate  of  silver,  or  of  the  solid  stick,  followed  by  a  soothing 
ointment.  Sometimes  the  employment  of  a  2  per  cent,  cocaine-ointment 
cautiously  m  young  children,  to  the  region  of  the  fissure  before  defecation 
occurs  anaesthetizes  the  parts  and  prevents  the  pain.  The  passage  of  a 
stool  may  then  be  produced  by  a  small  unirritating  injection,  as  of  oil  or 
ol  normal  salt-solution.  In  obstinate  cases  unrelieved  by  the  procedures 
mentioned  dilatation  of  the  external  sphincter  and  cauterization  of  the 
assure  under  general  ansesthesia  may  be  required. 


ISCHIORECTAL  ABSCESS 

Ischiorectal  abscess  is  a  not  infrequent  disorder  in  early  life,  especially 
m  mlancy.  It  consists  of  an  accumulation  of  pus  in  the  cellular  tissue 
a  j°ut  the  rectum,  and  differs  m  no  way  from  the  condition  as  seen  in 
adults.  It  may  result  from  trauma,  deep  fissures  of  the  anus,  phlebitis 

lnnte9nem°  01+dal,TnmS?  or  infection  of  the  lymph-channels"  and  in 
about  20  per  cent,  of  the  cases,  according  to  Clarke2  the  lesion  is  tuber- 

cu  ous.  In  the  way  of  symptoms  there  develops  fever  without  discover- 
SmCe  the  absce8s  18  often  entirely  overlooked  for  some  time, 
the  im?°SSlblli  y  of  comPlamt  by  the  youthful  patient.  Inspec- 
rlW  i  en  reVealS  an  m(?u?ted  or  fluctuating  area  in  the  anal  region,  and 
digital  examination  a  bulging  of  the  wall  of  the  rectum.  Treatment 
consists  m  prompt,  free  incision.  As  a  rule,  the  abscess  heals  readily,  and 
exceptionally  doef  anal  fistula  occur.  Fistula  is,  in  fact,  of  very 
are  occurrence  m  early  life.  According  to  Mitchener3  in  1500  cases  of 
tin.  operated  upon  m  St.  Thomas’s  Hospital  only  12  were  in  children. 

1  Jahrb.  f.  Kinderheilk.,  1906,  LXIII,  187 

2  Tubercle,  1926,  VII,  277. 

3  Brit.  Jour,  of  Surg.,  1914-15,  II,  364. 
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INCONTINENCE  OF  FECES 

For  this  disease  there  are  various  etiological  factors.  Lack  of  proper 
training  may  cause  its  persistence  for  some  time  after  the  control  of  the 
bowel  should  ordinarily  have  been  attained.  In  these  cases  the  trouble 
is  but  temporary.  In  greatly  debilitated  states  and  in  the  course  of  many 
severe  acute  diseases,  fecal  incontinence,  similar  to  incontinence  of  urine, 
may  be  present  for  a  time  until  convalescence  from  the  pnmarv  disease 
is  under  way.  In  still  other  conditions  incontinence  of  feces  depends 
upon  some  local  condition  of  the  lower  rectum  and  the  sphincter,  such  as 
dysenteric  di^rrhes.^  or  overdistention  of  the  rectum  from  chronic  con- 
stipation,  or  may  be  the  result  of  an  old  prolapse  of  the  rectum,  a  recto¬ 
vaginal  fistula,  or  earlier  stretching  of  the  sphincter  for  fissure.  The  most 
serious  cases  are  those  associated  with  diseases  of  the  mind  and  the  nerv¬ 
ous  system.  Thus  well-marked  cases  of  idiocy  may  never  learn  to  exer¬ 
cise  control  over  the  bowels,  and  there  may  be  incontinence  in  the 
paroxysms  of  epilepsy  or  during  severe  chorea.  Various  lesions  of  the 
spinal  cord  may  be  attended  by  fecal  incontinence,  among  them  being 
spina  bifida  and  the  different  forms  of  myelitis.  For  many  of  these  cases 
there  is  no  relief  possible,  while  in  others  recovery  may  take  place  after  a 
time,  the  prognosis  depending  upon  that  of  the  primary  disease. 

Exceptionally  fecal  incontinence  is  a  purely  functional  disturbance 
analogous  to  enuresis.  I1  have  reported  1  such  instance  in  a  boy  of  8 
years,  and  cases  have  been  published  by  others,  and  the  subject  reviewed 
especially  by  Ostheimer.2  In  some  instances  incontinence  of  this  nature 
has  depended  upon  some  reflex  irritation;  a  vesical  calculus  in  one  of 
Ostheimer’s  cases,  and  apparently  upon  hypertrophy  of  the  tonsils  in 
an  instance  reported  by  Silvestri.3  Cases  of  this  purely  functional 
nervous  nature  seem  much  more  common  in  boys.  The  incontinence 
may  occur  at  night-time  only,  or  in  the  waking  hours  as  well;  and  the 
stools  may  be  formed  or  loose  in  character.  The  disease  may  last  from 
birth,  or  may  come  on  only  when  the  patient  is  deteriorated  in  health 
or  is  undergoing  some  special  nervous  strain.  It  may  yield  readily, 
or  may  prove  troublesome  to  cure.  General  treatment  is  required,  includ¬ 
ing  that  of  a  tonic  nature,  such  as  cool  bathing,  outdoor  life,  and  the 
administration  of  strychnine  or  arsenic.  Sometimes  belladonna  and  the 
bromides  act  favorably,  as  in  enuresis. 

HEMORRHOIDS 

The  occurrence  of  hemorrhoids  is  very  uncommon  in  childhood, 
although  exceptionally  they  may  be  found  very  early  in  life.  I  have  seen 
the  disorder  in  an  infant  of  12  months.  In  rare  instances  it  may  be  con¬ 
genital  (Milward)  ;4  but  the  condition  is  then  not  in  reality  a  pile,  but  a 
small  benign  neoplasm  of  a  fibrous  and  fatty  nature,  and  has  no  real 
resemblance  to  the  ordinary  hemorrhoid.  As  in  adults,  hemorrhoids  may 
be  either  external  or  internal  in  nature,  and  are  oftenest  the  result  of 
chronic  constipation.  They  may  also  be  produced  by  sitting  at  stool 
upon  a  low  wide-mouthed  receptacle,  as  happens  in  the  case  of  prolapse 
of  the  anus.  Tonic  remedies  are  usually  indicated,  since  the  children 
are  frequently  debilitated  subjects.  Other  treatment  is  similar  to  that 

1  Arch,  of  Pediat.,  1899,  XVI,  416. 

2  Univ.  of  Pa.  Med.  Bull.,  1905,  XVII,  405:  Jour.  Amer.  Med.  Assoc.,  1907  XLIX, 
1115. 

3  Gaz.  degli.  ospedali,  1904,  XXV,  46. 

4  Lancet,  1907,  I,  1489. 
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effectual  in  adult  life;  chiefly  the  employment  of  cold  local  bathing  and  a 
mild  astringent  ointment. 

PRURITUS  ANI 

This  annoying  affection  is  not  unusual  in  children,  although  less  so 
than  in  adult  life.  It  is  a  symptom  of  many  diverse  conditions.  In 
children  the  most  frequent  cause  is  the  presence  of  the  oxyuns;  but 
diabetes,  eczema,  hemorrhoids,  constipation,  indigestion  from  improper 
foods,  and  slight  prolapse  may  produce  it  likewise.  The  treatment  is  that 
of  the  cause,  and  this  must  be  sought  for  diligently.  As  palliative  meas- 
ures,  in  cases  where  no  certain  cause  is  discoverable,  application  of  cold 
water  or  of  hot  water  is  often  serviceable,  as  are  weak  ointments  of 
cocaine,  tar,  carbolic  aid,  menthol,  and  the  painting  with  compound  tinc¬ 
ture  of  benzoin,  tincture  of  iodine,  or  a  5  per  cent,  solution  of  oil  of  cade 
in  flexible  collodion. 

FOREIGN  BODIES  IN  THE  INTESTINAL  CANAL 

The  constant  tendency  of  infants  to  put  small  objects  into  their 
mouths  makes  the  swallowing  of  these  a  matter  of  great  frequency ,  and 
even  in  older  children  the  slipping  of  fruit-stones,  pieces  of  bone,  pins,  and 
many  other  substances  into  the  gullet  and  downward  is  not  uncommon. 
The  danger  of  these  being  arrested  in  the  esophagus  and  stomach  has 

already  been  referred  to  (pp.  54  and  83). 

Symptoms.— In  the  intestine  a  foreign  body  causes,  as  a  rule, 
little  trouble.  It  advances  steadily  to  the  rectum  and  is  expelled,  its 
presence  perhaps  producing  slight  pain  or  abdominal  discomfort  or  tender¬ 
ness.  This  applies  only  to  objects  of  moderate  size,  smooth,  and  of 
regular  contour.  Others  may  occasion  severe  pain  and  much  intestinal 
irritation,  and  the  passage  of  feces  containing  visible  or  occult  blood;  or 
they  may  even  perforate  the  intestinal  wall;  or  they  may  cause  obstinate 
vomiting  if  the  article  is  of  a  size  and  nature  to  produce  intestinal  obstruc 
tion.  Articles  of  small  size  sometimes  become  lodged  in  the  appendix 
and  may  even  be  the  cause  of  perforation  here.  As  a  rule,  howevei, 
objects  in  the  intestine,  even  if  of  irregular  shape,  travel  on  to  the  rectum 

and  are  passed  in  the  natural  way.  . 

In  the  rectum  foreign  bodies  produce  no  symptoms  m  most  cases,  but 
sometimes  may  be  the  occasion  of  pain  there  or  of  tenesmus.  Occasion¬ 
ally  they  enter  the  rectum  through  the  anus,  either  by  accident  or  having 
been  inserted  by  the  patient.  This  is,  however,  very  unusual  in  children. 

In  the  class  of  foreign  bodies  are  to  be  included  large  fecal  concretions, 
which  may  attain  such  a  size  when  in  the  colon  that  they  are  readily 
felt  through  the  abdominal  wall  and  may  be  the  cause  of  intestinal  obstruc¬ 
tion;  or,  when  in  the  rectum,  may  be  passed  with  great  difficulty  or 
only  with  extraneous  aid.  Small  fecal  concretions,  greatly  resembling 
date-stones  in  shape,  are  not  infrequently  found  in  the  appendix,  and  are 
often  mistaken  for  objects  which  have  been  swallowed. 

Prognosis. — The  prognosis  of  a  foreign  body  in  the  intestinal  canal 
is  in  general  good.  In  cases  where  the  body  is  large  or  possesses  sharp 
points  or  edges,  the  prognosis  must  be  guarded  until  the  object  has  passed 
the  anus.  If  it  enters  the  appendix  it  is  unlikely  to  reenter  the  intestine. 
It  is  possible  that  in  this  situation  it  may  cause  no  trouble,  but  it  is  m  a 
degree  a  menace.  In  the  intestine  the  body  may  remain  for  a  few  days  to 
a  week  or  occasionally  decidedly  longer. 
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Diagnosis. — This  is  to  be  based  upon  an  unquestionable  history 
of  the  swallowing  of  an  object,  and  on  the  probability  that  it  has  left  the 
stomach.  A  careful  watch  should  be  kept  upon  all  the  passages  from  the 
bowel;  the  stools  being  thoroughly  shaken  with  water  until  soluble,  and 
then  strained  m  the  search  for  the  article.  The  use  of  the  Roentgen  ray 
is  invaluable  in  the  case  of  an  object  opaque  to  it,  to  determine  the  posi¬ 
tion  of  this  and  whether  or  not  it  is  passing  downward  in  a  normal  manner. 
Sometimes  palpation  of  the  abdominal  wall  may  reveal  the  presence  of  a 
body  if  favorably  situated  for  this  investigation.  This  is  especially 
true  of  fecal  concretions. 

As  far  as  subjective  symptoms  are  concerned,  diagnosis  is  more 
uncertain.  In  children  old  enough  to  be  influenced  by  suggestion,  the 
alarm  of  and  the  questioning  by  the  parents  may  readily  elicit  complaint 
of  a  pure  hysterical  nature,  referred  to  various  parts  of  the  abdomen.  If 
the  trouble  is  in  the  rectum  there  may  be  tenesmus. 

Treatment.-  -This  must  be  expectant  at  first,  and  in  emergency, 
surgical.  The  giving  of  starchy  food,  such  as  bread,  arrowroot,  oatmeal, 
and  potato,  tends  to  coat  the  body  and  render  its  passage  through  the 
intestine  easier  and  less  harmful.  In  the  case  of  fecal  concretions, 
repeated  administration  of  purgative  drugs  in  small  dose  may  be  needed, 
castor  oil  being  one  of  the  best  of  these.  The  occurrence  of  obstruction 
or  of  symptoms  of  peritonitis  demands  prompt  operative  interference, 
but  this  is  seldom  required.  In  the  rectum  the  body  may  be  sought  by 
digital  exploration  and  by  the  speculum,  and  its  passage  aided;  if  neces¬ 
sary  by  dilatation  of  the  sphincter,  although  this  will  rarely  be  needed. 

MORBID  GROWTHS  OF  THE  INTESTINE 

Rectal  Polypus. — Although  not  a  common  affection  this  is  oftener 
seen  in  childhood  than  at  other  periods  of  life.  It  is,  however,  rare  in 
infancy.  The  growth  is  an  adenoma,  pea-size  or  larger,  of  a  bright-red 
color,  and  usually  single  and  situated  upon  the  posterior,  or  sometimes 
the  anterior,  wall  of  the  rectum,  2  or  3  inches  (5.1  to  7.6  cm.)  above 
the  anus.  There  is  generally  a  pedicle  to  3  inches  (1.3  to  5.1  cm.)  in 
length,  but  occasionally  the  growth  may  be  attached  to  the  mucous 
membrane  by  a  broad  base.  Sometimes  several  polypi  are  present. 

The  chief  symptom  is  hemorrhage,  with  or  without  the  passage  of 
mucus.  If  the  pedicle  is  sufficiently  long  for  the  polypus  to  approach  the 
anus  there  is  also  discomfort  or  pain  in  the  rectum  and  tenesmus,  and  the 
tumor  may  be  protruded  through  the  anus  during  efforts  at  defecation. 
There  may  also  be  constipation  or  occasionally  diarrhea,  and  sometimes 
symptoms  of  nervous  disturbance. 

The  diagnosis  is  to  be  made  only  from  hemorrhage  from  other  causes 
and  from  prolapse  of  the  rectum;  and  careful  examination  readily  shows 
the  differences.  Treatment  consists  in  removing  the  growth  by  operative 
measures.  A  return  of  the  trouble  is  unusual. 

Other  Morbid  Growths. — These  are  of  great  rarity  in  early  life. 
The  most  common  is  sarcoma,  which  may  be  either  primary,  or  secondary 
to  the  disease  in  other  regions.  Nobecourt1  was  able  to  collect  but  13 
cases.  Fibroma,  angioma,  lipoma  and  cysts  have  also  been  found.  The 
lymphoid  growths  of  leukemia  may  also  occur  in  this  locality;  and 
Zuppinger2  has  collected  12  instances  of  carcinoma,  including  1  reported 
by  himself. 

1  Traite  des  mal.  de  l’enfance,  1904,  II,  257. 

2  Wien.  klin.  Wochenschr.,  1900,  XIII,  389. 
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CHAPTER  VIII 

INTESTINAL  PARASITES 

The  diagnosis  of  “worms,”  as  made  by  the  laity  and  frequently  by 
physicians,  is  certainly  oftener  a  mistaken  than  a  correct  one.  All 
sorts  of  symptoms  are  attributed  to  their  supposed  presence,  but  only 
the  actual  finding  of  the  parasites  or  their  ova  justifies  the  diagnosis.  The 
frequency  of  the  occurrence  of  these  varies  with  the  locality  and  with  the 
type  of  patient  studied.  Thus  McLean1  observed  infestation  in  only 
2.27  per  cent,  of  308  infants  and  children  up  to  12  years  of  age,  attending 
an  outpatient  clinic  in  New  York,  whereas  DeBuys  and  Dwyer,2  in  595 
individuals  whose  age  varied  from  less  than  1  up  to  18  years,  and  who  were 
inmates  of  7  infant  and  orphan  asylums  in  New  Orleans,  found  that  53.27 
per  cent,  had  parasites.  Age  has  a  great  influence  in  all  types  of  intes¬ 
tinal  infestation,  infants  under  2  years  of  age  seldom  being  affected.  In 
100  children  in  the  Philippine  Islands  examined  by  Haughwout  and 
Horrilleno,3  92  per  cent,  exhibited  parasites  of  some  variety  in  the  stools. 
In  the  subjects  studied  by  McLean  119  were  less  than  2  years  old,  and  m 
all  of  these  the  examination  gave  negative  results.  Similarly  Peiser4  m 
638  autopsies  discovered  infestation  in  21.8  per  cent.  Of  the  total 
number  of  post-mortem  examinations  114  were  in  subjects  less  than  2 
years  of  age,  all  of  which  were  free  from  parasites.  The  occurrence  of  2 
or  more  varieties  of  parasites  in  the  same  case  is  very  frequent. 

ASCARIS  LUMBRICOIDES 
(Round  Worm;  Eel-worm) 

This  nematode  worm  is  perhaps  the  most  common  intestinal  parasite 
in  children  in  this  country,  with  the  single  exception  of  the  hook-worm  as 
encountered  in  certain  districts.  From  various  statistics  collected  by 
Lechler5  its  occurrence  would  appear  to  be  most  frequent  from  5  to  10 
years  of  age.  It  is  rarely  seen  in  infancy.  Perhaps  the  youngest  re¬ 
corded  case  was  in  an  infant  of  3  weeks,  reported  by  Miller.®  The  total 
incidence  of  the  disease  is  subject  to  wide  variation  with  the  geographical 
locality.  Lechler’s  review  shows  a  range  of  from  2.33  per  cent,  to  43.33 
per  cent,  of  the  children  examined.  In  DeBuy  and  Dwyer’s7  series  of  595 
children  the  parasite  was  found  in  14.62  per  cent.  The  worms  occupy 
especially  the  small  intestine,  from  which  they  may  pass  downward  and 
be  voided  from  the  rectum,  or  they  occasionally  wander  in  other  direc¬ 
tions.  Not  infrequently  they  enter  the  stomach  and  may  be  vomited. 
They  may  also  find  their  way  into  the  larynx,  causing  asphyxia;  the 
Eustachian  tube  and  thence  into  the  ear;  the  nose;  tonsils;  the  trachea 
and  thence  into  the  lung;  the  bile-duct  and  thence  the  liver,  where  they 

1  Jour.  Amer.  Med.  Assoc.,  1920,  LXXIV,  1774.- 

2  Amer.  Jour.  Dis.  Child.,  1919,  XVIII,  269.[ 

3  Philipp.  Jour,  of  Sci.,  1920*  XVI,  1. 

4  Med.  Klinik,  1921,  XVII,  722. 

5  Arch.  f.  Kinderheilk.,  1913,  LXII,  49. 

6  Jahrb.  f.  Kinderheilk.,  1893,  XXXVI,  319. 

7  Amer.  Jour.  Dis.  Child..  1919,  XVIII,  269. 
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have  produced  abscess;  the  pancreatic  duct  producing  acute  hemorrhagic 
pancreatitis;  the  vermiform  appendix;  hernial  sacs,  and  Meckel’s  divertic¬ 
ulum,  in  the  last  perhaps  being  discharged  from  an 
umbilical  fistula.  Very  rarely  the  worms  may  per¬ 
forate  ulcers  in  the  intestine  and  enter  the  peritoneal 
cavity,  causing  peritonitis,  and  cases  have  been  pub¬ 
lished  in  which  even  the  healthy  intestinal  or  gastric 
walls  are  said  to  have  been  completely  penetrated. 

Plew1  has  studied  this  occurrence,  with  the  report  of 
a  case  and  a  review  of  the  literature.  When  in  very 
large  numbers  they  may  occasionally  produce  intestinal 
obstruction.  (See  Fig.  267.)  Hoffmann2  collected  63 
reported  cases  of  this,  including  7  of  his  own,  and  others 
have  since  been  recorded. 

The  round  worm  bears  a  close  resemblance  in  form 
to  the  ordinary  earth-worm,  but  is  of  a  pinkish  color 
and  of  larger  size,  being  from  y  to  over  y*.  of  an  inch 
(0.32  to  0.64  cm.)  in  thickness,  and  the  male  from  4  to  8 
inches  (10  to  20  cm.)  and  the  female  from  7  to  12  inches 
(18  to  31  cm.)  in  length  (Fig.  274).  The  eggs,  which 
are  produced  by  the  million,  are  round  or  oval,  brownish 
or  yellowish  in  color,  about  of  an  inch  (0.005  cm.) 
in  the  greatest  diameter  and  with  a  nodular  outer  coat. 

The  number  of  worms  ordinarily  present  in  the  intestine 
is  usually  not  large,  probably  not  exceeding  from  5  to 
20,  but  after  a  vermifuge  they  may  occasionally  be 
passed  in  handfuls  and  number  even  hundreds,  Pessoa,3 
for  example,  reporting  the  evacuation  of  566  of  these 
within  less  than  48  hours  from  a  boy  of  6  years  of  age. 

The  eggs  enter  the  body  through  the  mouth,  having- 
contaminated  the  drinking  water  or  uncooked  vege¬ 
tables  or  fruits  which  have  come  in  contact  with  human 
feces,  perhaps  in  the  form  of  manure.  No  intermediate 
host  is  necessary.  The  studies  of  Stewart4  and  of 
Ransom  and  Foster5  have  made  the  life-cycle  clear. 

After  the  eggs  have  been  swallowed  they  hatch  into  the 
larval  form  in  the  intestine.  These  larvae  penetrate  the 
intestinal  wall  and  pass  by  way  of  the  portal  circulation 
to  the  liver;  thence  by  way  of  the  hepatic  veins  to  the 
heart,  and  from  there  by  the  pulmonary  artery  to  the 
lungs.  In  the  lungs  they  migrate  from  the  capillaries 
into  the  alveoli  and  thence  through  the  bronchi  and 
trachea  to  the  pharynx,  esophagus,  stomach  and  intes¬ 
tines.  Some  of  the  larvae,  however,  may  pass  from  the 
lungs  back  to  the  heart  and  be  distributed  to  various 
parts  of  the  body. 

Symptoms. — As  a  rule  there  are  none  whatever  and  the  diagnosis 
can  be  made  only  by  the  discovery  of  the  worms  or  their  ova  in  the 
passages.  Sometimes  there  are  produced  the  symptoms  characteristic  of 

1  Arch.  f.  Kinderheilk.,  1913,  LXII,  11. 

2  Monatsschr.  f.  Kinderheilk.,  Grig.,  1919,  XV,  199. 

3  Jour.  Amer.  Med.  Assoc.,  1922,  LXXVIII,  1294. 

4  Parasitology,  1916-17,  IX,  157;  1920,  XIII,  37.  Brit.  Med.  Jour.,  1919,  I,  102 

5  Jour.  Agricult.  Research,  1917,  XL,  395;  U.  S.  Dept.  Agricul.,  1920,  Bull.  No 
817;  Jour.  Amer.  Med.  Assoc.,  1922,  LXXIX,  1094. 
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many  digestive  disturbances,  such  as  irritability,  restless  sleep,  grinding  of 
the  teeth,  picking  of  the  nose,  colic,  tympanites  and  loss  of  appetite;  but 
these  are  much  more  frequently  dependent  upon  other  causes  than  upon 
the  presence  of  the  ascarides.  An  eosinophilia  is  generally  present  in  the 
blood.  Various  nervous  manifestations  are  often  attributed  to  the 
parasites,  and  are  sometimes  actually  due  to  them  when  they  occur  in 
large  numbers,  as  proven  by  the  fact  that  their  removal  by  treatment  may 
be  followed  by  cessation  of  the  disturbance.  Among  the  assigned  symp¬ 
toms  are  attacks  of  fever,  convulsions,  choreiform  movements,  vertigo, 
headache,  psychic  disturbances,  temporary  paralysis,  meningeal  symp¬ 
toms  and  anemia.  It  is  possible  that  these  are  the  result  of  the  absorp¬ 
tion  of  toxins  produced  by  the  parasite.  It  is  probable  that  various 
nervous  and  other  disturbances  are  more  likely  to  be  caused  by  ascarides 
than  by  parasites  of  other  sorts.  The  larval  form  when  in  the  lungs  may 
give  rise  to  pulmonary  symptoms.  Koino1  demonstrated  this  experi¬ 
mentally  upon  himself,  pulmonary  involvement  with  expectoration  of 
larvae  in  the  sputum  having  followed  ingestion  of  the  eggs.  Among  the 
serious  symptoms  caused  by  the  mechanical  action  of  the  worm  are  those 
seen  in  the  rare  instances  referred  to  where  a  large  mass  of  worms  has 
occasioned  intestinal  obstruction;  or  where  they  have  wandered  into 
distant  regions.  The  nature  of  these  more  remote  disturbances  depends, 
of  course,  upon  the  locality  invaded.  (See  p.  194.) 

Treatment. — This  is  usually  very  efficacious.  The  most  popular 
and  serviceable  remedy  is  santonin  in  powdered  form,  combined  with 
calomel  or  sugar,  and  given  in  doses  of  to  1  grain  (0.032  to  0.065)  to  a 
child  4  or  5  years  of  age,  3  times  a  day,  for  1  or  perhaps  2  days.  The 
patient  should  be  prepared  for  the  treatment  by  short  starvation  or  the 
use  of  a  milk-diet  for  a  day  or  two,  and  a  dose  of  castor-oil  or  other 
purgative  should  be  given  after  the  course  of  santonin  has  been  completed. 
When  given  with  calomel,  ^  grain  (0.032)  of  this  to  the  dose,  the  castor- 
oil  will  probably  not  be  required.  It  is  important  to  obtain  purgation 
after  the  administration  of  santonin  in  order  to  remove  it  from  the  system, 
or  it  may  be  absorbed  and  xanthopsia,  or  “yellow  vision”  result,  with 
headache,  vomiting,  vertigo  and  even  convulsions.  Another  remedy 
sometimes  employed  is  fluid  extract  of  spigelia  and  senna,  1  fluidram  (4) 
at  4  years  of  age,  given  3  times  a  day  for  2  or  3  days.  Oil  of  cheno- 
podium,  5  minims  (0.31)  on  sugar  at  4  years  of  age,  administered  3  times 
a  day,  is  also  serviceable,  as  is  also  carbon  tetrachloride  in  doses  of  2 
minims  (0.123)  for  each  year  of  age;  in  a  single  dose  or  divided.  Caution 
with  both  of  these  drugs  must  be  observed  against  an  overdose.  A 
couple  of  weeks  after  treatment  with  any  vermifuge  the  stools  should  be 
examined  for  ova  and  the  treatment  repeated  if  these  are  found  to  be 
present. 

OXYURIS  VERMICULARIS 
(Thread-worm.  Pin-worm.  Seat-worm) 

The  oxyuris  is  a  nematode  worm  seen  much  most  frequently  in  chil¬ 
dren,  but  is  by  no  means  confined  to  this  age.  I  have  found  the  worms 
in  a  man  of  70  years  who  had  suffered  from  them  for  an  unknown  period 
in  spite  of  repeated  treatment  for  their  removal.  They  are  less  often 
encountered  in  infants.  A  lack  of  cleanliness  seems  to  predipose,  but 
this  does  not  appear  to  be  essential.  The  frequency  of  occurrence  is  evi- 

1  Japan  Med.  World,  1922,  II,  317. 
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dently  influenced  by  the  locality  and  by  other  conditions.  Trumpp1 
reported  that  in  Munich  30  per  cent,  of  the  children  examined  showed  the 
eggs  or  the  worms  themselves  in  the  feces,  and  Japha2  found  them  in 
73.3  per  cent,  of  300  school-boys  in  Halle.  On  the  other  hand,  DeBuys 
and  Dwyer3  in  the  595  subjects  examined  in  New  Orleans  observed  the 
oxyuris  in  but  6.72  per  cent,  and  Faria4  in  1238  children  studied  in  Rio 
Janeiro  found  it  in  only  1.6  per  cent.  The  parasites  inhabit  the  rectum 
and  large  intestine,  the  majority  being  found  in  the  cecum;  but  they  are 
not  confined  to  this  part  of  the  gut,  and  in  any  event  appear  to  enter  it 
from  the  small  intestine,  which  seems  to  be  their  breeding  place.  They 
are  not  infrequently  discovered  in  the  vermiform  appendix  and  have 
occasionally  been  found  in  the  stomach  and  even  the  mouth.  Not  rarely 
they  wander  into  the  vagina  or  under  the  prepuce,  occur  in  the  groins  and 
about  the  genitals,  and  examination  will  generally  reveal  them  in  the 
folds  about  the  anus. 

In  appearance  the  oxyuris  resembles  a  very  short  white  thread  (Fig. 
275).  The  female  measures  from  34  to  %  inch  (0.64  to  1.27  cm.)  in  length 
and  about  34  s  inch  (0.1  cm.)  in  thickness;  the 
male  not  more  than  Y  or  Y  of  this  size.  In 
the  intestines  they  are  present  in  vast  num¬ 
bers,  covering  thickly  the  walls  of  the  rectum, 
and  being  embedded  in  the  mucus  coating  it. 

The  number  of  worms  passed  is  sometimes 
enormous.  The  eggs  are  produced  in  the 
bowel  in  large  quantity,  but  are  not  always 
readily  discovered  in  the  stools.  They  are 
white  in  color,  oval  in  shape  but  asymmetrical, 
with  a  smooth  exterior,  and  measure  approx¬ 
imately  Yoo  inch  (0.005  cm.)  in  length  and 
Yoo  inch  (0.0032  cm.)  in  diameter.  The 
children  constantly  reinfect  themselves  and  other  children  in  the  family 
by  transmitting  by  the  hand  the  eggs  which  have  lodged  under  the 
finger-nails  in  the  act  of  scratching  at  the  anus ;  or  the  eggs  may  come  into 
contact  with  raw  food,  toys,  dust,  and  the  like.  Thus  introduced  they 
develop  into  fully  matured  worms  in  the  small  intestine,  and  these  may  be 
found  in  the  feces  in  2  to  3  weeks.  No  intermediate  host  is  required.  It 
has  generally  been  believed  that  eggs  produced  in  the  intestine  will  not 
develop  there  until  reintroduced  by  way  of  the  mouth.  This  is,  however, 
denied  by  Trumpp,  Goebel,5  Heubner6  and  others. 

Symptoms. — The  principal  symptom  is  intolerable  itching  at  the 
anus,  usually  worse  at  night-time  and  interfering  greatly  with  sleep. 
Examination  may  reveal  the  living  and  moving  worms  in  small  or  in  great 
numbers  coating  the  stools,  or  within  the  anus  if  the  mucous  membrane 
is  slightly  everted,  or  even  in  the  folds  of  the  groin  or  about  the  genitals. 
The  giving  of  an  enema  will  often  bring  away  large  numbers  of  the  para¬ 
sites  from  the  bowel.  The  scratching  which  the  itching  incites  frequently 
produces  a  secondary  eczema  about  the  anus.  If  the  worms  have 
entered  the  vagina  vulvovaginitis  results,  and  the  intense  itching  may 
induce  masturbation.  Other  secondary  symptoms  often  appear,  among 

1  Zeitschr.  f.  Kinderheilk.,  Orig.,  1913,  VIII,  205. 

2  Munch,  med.  Wochenschr.,  1925,  LXXII,  473. 

3  Amer.  Jour.  Dis.  Child.,  1919,  XVIII,  269. 

4  Arch,  de  med.  des  enf.,  1913,  XVI,  29. 

5  Monatsschr.  f.  Kinderheilk.,  1921,  XXII,  430. 

6  Jahrb.  f.  Kinderheilk.,  1922,  XCVIII,  1. 


Fig.  275. — Oxyuris  Vermicu- 
laris. 

Natural  size. 
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them  being  enuresis,  frequent  micturition,  prolapse  of  the  rectum  from 
straining,  and  catarrhal  inflammation  of  the  colon  and  rectum  with  dis¬ 
charge  of  a  large  amount  of  mucus.  More  remote  symptoms  some¬ 
times  result  from  the  irritation  and  the  loss  of  rest,  such  as  night-terrors, 
anemia,  debility,  and  even  convulsions.  Eosinophilia  is  an  uncertain 
symptom,  present  in  or  less  of  the  cases. 

Course  and  Prognosis.— The  prognosis  is  good  in  many  cases, 
when  the  worms  are  present  in  small  numbers  and  the  irritation  slight. 
Here  local  measures  may  suffice.  One  great  difficulty,  however,  which 
often  renders  successful  treatment  a  puzzling  problem,  is  the  constant 
danger  of  reinfection  when  the  worms  are  numerous  and  the  itching 
severe.  The  impulse  to  scratch,  which  the  child  cannot  resist  and  which 
takes  place  unconsciously  at  night,  and  the  presence  of  numerous  ova  on 
the  cutaneous  surfaces  in  the  neighborhood  of  the  anus  and  even  upon  the 
night-dress  and  bed-clothing,  render  the  transference  to  the  mouth 
almost  inevitable  unless  means  are  taken  to  prevent  this.  .  Another 
obstacle  to  treatment  is  the  firmness  with  which  the  worms  are  imbedded 
in  the  mucus  covering  the  intestinal  wall,  as  well  as  the  fact  that  they 
penetrate  into  the  intestinal  follicles.  The  fact,  too,  that  local  treatment 
by  means  of  injection  does  not  reach  the  upper  colon  satisfactorily  or  the 
small  intestine  at  all,  adds  to  the  difficulty  in  curing  severe  cases,  and 
renders  the  disease  obstinate  and  the  course  prolonged.  Even  the  dis¬ 
covery  of  the  worms  or  ova  for  the  making  of  a  diagnosis  is  not  always 
easy,  since  the  parasites  are  discharged  often  only  periodically  in  cycles  of 
from  6  to  7  weeks,  depending  upon  the  development  of  a  new  generation 
of  worms.  Consequently  any  treatment  employed  should  be  repeated  at 
intervals  less  than  the  full  time  for  maturation,  in  order  to  kill  the  para¬ 
sites  before  they  have  fully  developed.  There  is  no  assurance  of  recovery 
until  at  least  2  months  have  passed  without  any  evidence  of  the  presence 
of  parasites  (Heubner).1 

Treatment. — This  consists  in  (a)  destroying  by  enemata  in  the  rec¬ 
tum  the  female  worms  which  are  about  to  discharge  their  eggs;  (6)  the 
administration  of  remedies  by  the  mouth  which  will  kill  the  worms  in 
the  small  intestine  or  upper  colon;  (c)  the  destruction  of  the  eggs  which 
have  been  deposited  on  the  skin  of  the  ano-genital  region,  and,  by  the 
relief  of  itching  and  in  other  ways,  the  prevention  of  the  carrying  of  them 
to  the  mouth  of  the  patient  with  consequent  reinfection. 

(a)  The  first  purpose  is  well  served  by  the  injection  of  an  enema  of 
a  6  per  cent,  infusion  of  quassia  as  high  as  possible  into  the  colon  with  the 
hips  elevated,  using  from  a  pint  (473)  to  a  quart  (946)  of  liquid.  This 
should  be  given  every  evening  at  bedtime  for  from  7  to  10  days.  Success 
may  be  obtained  also  with  large  flushings  with  simple  cold  water  or  soap- 
water.  Salt  and  water  (1  ounce :1  pint)  (28:473),  infusion  of  garlic, 
turpentine,  vinegar,  and  corrosive  sublimate  (1:10,000)  are  also  recom¬ 
mended,  but  those  which  are  neither  irritating  nor  poisonous  in  nature  are 
to  be  preferred.  For  worms  or  eggs  in  the  vagina  the  bichloride  injection 
may  well  be  employed. 

( b )  To  reach  the  worms  situated  higher  in  the  bowel  various  drugs 
have  been  recommended  for  administration  by  the  mouth.  Santonin, 
spigelia  or  chenopodium  may  be  given  as  for  ascarides.  Naphthalene  has 
been  used  by  many,  administering  it  in  doses  of  to  1  gr.  (0.032  to 
0.065)  3  or  4  times  a  day  at  2  years  of  age,  and  continuing  for  a  week, 
the  course  being  repeated  after  a  period  of  2  weeks.  Oily  substances 

1  Loc.  cit. 
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should  be  withheld  while  this  drug  is  being  employed.  Carbon  tetrachlo¬ 
ride  is  recommended  by  McVail1  and  others,  It  may  be  given  in  doses  of 
2  minims  (0.123)  for  each  year  of  age,  ingested  at  one  time  or  in  divided 
doses.  Luzzatti2  has  found  very  effective  the  administration  of  pure 
chloroform,  about  2  gm.  (0.068  fl.oz.)  of  which  were  given  in  castor  oil,  the 
dose  being  repeated  every  10  days  for  3  courses.  Loeper3  and  others 
obtained  good  results  with  bismuth  carbonate  given  on  each  of  2  suc¬ 
cessive  days  in  doses  of  2  to  3  gm.  (0.068  to  0.10  fl.oz.)  to  infants  and  4  to 
5  gm.  (0.13  to  0.17  fl.oz.)  to  older  children.  Saline  purgatives  are  excel¬ 
lent,  citrate  of  magnesia  often  being  taken  readily  by  children.  Any 
remedy  administered  is  best  given  after  a  period  of  fasting.  With  regard 
to  any  treatment  employed  either  by  the  rectum  or  the  mouth,  what  has 
been  said  above  concerning  the  repetition  of  this  at  stated  intervals 
should  not  be  forgotten.  What  appears  to  be  recovery  is  often  only  a 
disappointment  when  the  time  for  the  cycle  of  discharge  of  parasites 
comes  due. 

(c)  Preferably  after  every  bowel  movement,  and  certainly  morning 
and  night,  the  whole  ano-genital  region  and  surrounding  parts  should  be 
bathed  with  a  1 : 10,000  bichloride  solution.  The  necessity  of  the  daily 
changing  and  thorough  disinfection  of  the  bedding  and  night-clothes  is 
to  be  borne  in  mind.  The  hands  of  the  nurse  and  of  the  patient  must  be 
kept  disinfected;  the  dirt  beneath  the  finger-nails  where  the  eggs  are  so 
often  embedded  removed  carefully;  and  at  night,  and  possibly  in  the  day 
also,  the  hands  mechanically  hindered  from  contact  with  the  anus  or  the 
mouth,  as  by  the  wearing  of  mittens  or  other  protective  covering  or  of  a 
pasteboard  elbow-cuff  which  prevents  flexion  of  the  joint,  or  by  dress¬ 
ing  the  child  at  night  in  close-fitting  drawers.  To  relieve  the  itching 
and  lessen  the  tendency  to  scratching,  boric-acid  ointment  or  mercurial 
ointment  may  be  applied  to  the  anus,  especially  at  bedtime.  This  has 
the  additional  advantage  of  being  destructive  to  eggs  and  worms.  It 
must  be  remembered  that  the  disease  is  very  contagious  and  that  other 
children,  or  even  adults,  of  the  family  may  be  sufferers  from  it.  To  cure 
any  patient  it  is  therefore  necessary  that  in  the  prevention  of  reinfection 
all  sources  of  family-infection  must  be  considered,  and  all  those  infected 
must  be  treated. 


TjENIA 

(Tapeworm) 

These  cestode  worms  are  of  common  occurrence  in  early  life,  their 
frequency  probably  equalling  that  in  adults.  In  9000  children  in  Den¬ 
mark  Schiddte4  discovered  tapeworm  in  43.  To  this  statement  infancy 
offers  a  decided  exception,  tapeworms  of  most  species  being  found  at  this 
period  only  under  unusual  circumstances,  perhaps  dependent  upon  depar¬ 
ture  from  the  ordinary  diet  of  milk.  The  youngest  cases  recorded  in 
medical  literature  appear  to  be  in  2  infants  each  5  days  old,  reported  by 
Miiller5  and  Armor;6  but  with  our  knowledge  of  the  life-history  of  the  para¬ 
site  such  an  occurrence  seems  scarcely  credible.  Taenia  solium  is  reported 
• 

1  Indian  Med.  Gaz.,  1922,  LVII,  290. 

2  La  Pediat.,  1924,  XXXV,  965. 

3  Progres  med.,  1920,  XXXV,  339. 

4  Hospitalstidende,  1902,  X,  1211. 

5  Ref.  Barrier,  Traite  prat.'  d.  mal.  de  l’enf.,  1861,  II,  99 

«  New  York  Med.  Jour.,  1871,  XIV,  618. 
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by  Pardo1  in  an  infant  of  5  months,  and  taenia  saginata  by  Comby2  in  one 
of  9  months,  and  by  Grimm3  in  one  of  10J^  months.  We  have  seen 
infestation  in  a  child  who  first  passed  identified  sections  of  this  worm  at 
the  age  of  10  months. 

The  abode  of  the  tapeworm  is  the  small  intestine,  from  which  seg¬ 
ments  pass  into  the  large  intestine  and  are  voided  with  the  stools.  The 

worm  is  of  variable  length,  depending  upon 
the  species,  and  is  composed  of  a  series  of 
flattened,  white,  opaque  segments  (prog dot- 
tides)  more  or  less  rectangular  in  form  and 
each  sexually  complete.  The  head  ( scolex ) 
is  the  size  of  a  small  pinhead,  and  is  fol¬ 
lowed  by  a  thread-like  neck,  and  this  by  the 
youngest  segments,  at  first  very  small. .  These 
rapidly  increase  in  size,  until  mature  in  from 
3  to  months,  when  those  toward  the  lower 
end  of  the  worm  separate  and  are  discharged 
from  time  to  time,  singly  or  in  short  series, 
new  segments  being  produced  by  the  head. 
The  worm  retains  its  position  in  the  bowel  by 
means  of  the  hooks  or  the  suckers  with  which 
the  head  is  provided.  The  ripe  segments, 
as  passed,  contain  the  eggs,  which  vary  in 
size,  shape  and  number  with  the  species,  and 
which  exhibit  the  embryos  within  them  on 
microscopic  examination.  The  number  of 
tapeworms  present  varies  with  the  species. 
Sometimes  2  or  even  3  different  species  of 
tapeworm  may  be  found  present  simulta¬ 
neously  in  the  intestine,  but  this  is  unusual. 

The  tapeworm  needs  an  intermediate  host 
in  order  to  reproduce  itself,  the  species  of 
animal  depending  upon  the  species  of  worm. 
The  proglottides  of  the  worm  after  passing 
from  the  intestine  soften  and  the  eggs  are 
discharged,  or  in  the  case  of  taenia  solium 
the  eggs  may  be  thus  set  free  before  they 
leave  the  intestine.  These  are  then  swal¬ 
lowed  by  some  animal,  penetrate  its  intes¬ 
tine,  and  develop  in  the  muscles  and  other 
tissues  into  the  larval  form  of  the  worm;  in 
the  case  of  the  true  taeniidae,  the  cysticercus. 
The  flesh  of  the  animal  after  it  is  eaten  by 
man  sets  free  the  larvae  in  the  intestine, 
where  they  develop  into  tapeworms.  The 
eating  of  the  flesh  containing  these  is  not, 
however,  absolutely  necessary,  since  drinking  water  contaminated  by  them 
may  produce  the  disease.  Such  a  method  of  infection  is,  however,  rare. 
In  the  case  of  taenia  elliptica  infected  insects  are  eaten  unconsciously  and 
the  larvae  ingested  in  this  way. 

1  Soc.  Ginec.  Espan.  Ref.,  Grimm. 

2  Archiv  de  med.  des  enf.,  1911,  XIV,  525. 

3  Munch,  med.  Wochenschr.,  1914,  LXI,  1780. 


Fig.  276. — Tenia  Saginata. 

Different  portions  of  worm. 
Natural  size. 
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The  tapeworms  usually  infecting  human  beings  are  of  several  varieties, 
the  principal  being  taenia  solium,  taenia  saginata  or  mediocanellata,  taenia 
elliptica  or  cucumerina,  taenia  nana,  and  the  dibothriocephalus  latus. 

Taenia  Solium;  Pork-tapeworm. — To  this  the  name  of  armed  tape¬ 
worm  is  also  applied,  from  the  double  row  of  hooklets  which  surrounds  the 
proboscis.  There  are  also  4  sucking  mouths.  The  adult  worm  measures 
6  to  12  feet  (183  to  365  cm.)  in  length,  the  segments  averaging  about  34 
inch  (1.27  cm.)  in  length  and  34  to  3 4  inch  (0.64  to  0.85  cm.)  in  breadth. 
The  ripe  segments  toward  the  end  of  the  worm  are  longer  and  narrower. 
The  proglottides  contain  in  their  interior  the  dendritic  uterus  with  8  to 
12  rather  thick  lateral  branches  on  each  side.  The  eggs  are  brown, 
spherical,  and  about  34oo  inch  (0.0032  cm.)  in  diameter.  This  tapeworm 
is  acquired  by  eating  the  raw  or  imperfectly  cooked  “measly  ”  flesh  of  the 
hog.  Owing  to  the  peculiarity  of  the  taenia  solium,  that  the  eggs  are  often 
freed  from  the  proglottides  in  the  intestine  and  passed  by  stool,  patients 
may  occasionally,  through  uncleanly  habits,  reinfect  themselves  by 
swallowing  the  eggs  and  in  this  way  develop  the  cysticercus  in  various 
parts  of  the  body.  Taenia  solium  is  very  much  less  common  in  this 
country  than  is  the  taenia  saginata,  smaller  in  size,  and  is  quite  infrequent 
in  children.  It  occurs  almost  always  only  singly  in  the  intestine. 

Taenia  Saginata;  Taenia  Mediocanellata;  Beef-tapeworm  (Fig.  276). — 
The  head  is  larger  than  in  the  preceding  species,  pear-shaped,  with  4 
sucking  mouths,  but  not  provided  with  hooklets  or  a  beak.  This 
tapeworm  measures  15  to  24  feet  (456  to  730  cm.)  or  more  in  length,  the 
segments  averaging  %  to  Y  of  an  inch  (1.5  to  2  cm.)  in  length  and  about 
Vs  inch  (0.85  cm.)  in  breadth.  Toward  the  middle  of  the  worm  the 
breadth  is  greater  than  at  other  parts.  The  uterus  contains  20  to  25 
slender  branches  on  each  side,  and  the  eggs  are  oval  and  measure  34$  oo  1° 
34 oo  °f  an  inch  (0.0032  to  0.004  cm.)  in  length  by  somewhat  more  than 
34  this  in  breadth.  The  worm  is  acquired  by  eating  the  affected 
“measly77  flesh  of  cattle  which  have  themselves  become  diseased  by 
ingesting  the  eggs  of  tapeworms  upon  vegetation  which  had  come  in 
contact  with  contaminated  human  manure.  One  or  several  worms  may 
be  present  in  the  intestine  at  the  same  time.  This  species  is  very  widely 
distributed  geographically,  and,  although  less  common  in  the  United 
States  than  in  many  other  regions,  it  is  by  far  the  most  frequent  variety 
found  with  the  probable  exception  of  tsenia  nana  in  some  localities.  It 
is  rare  in  infants,  but  is  occasionally  acquired  through  the  giving  of 
scraped  raw  meat.  I  have  observed  the  disease  developing  from  this 
cause  in  several  children  under  2  years  of  age. 

Taenia  Elliptica  or  Cucumerina;  Dog-tapeworm  (Dipylidium  cani- 
num). — This  is  a  small  tapeworm  common  in  the  dog  and  cat,  but  rare 
in  the  human  race.  Zschokke1  collected  36  published  cases,  to  which 
he  added  another;  and  Lins2  raised  the  total  number  of  reported  cases 
to  68.  The  majority  of  instances  of  tapeworm  of  this  variety  have 
been  observed  in  children  and  infants,  over  65  per  cent,  being  in  children 
over  3  years  of  age  (Riley  and  Shannon).3  Usually  the  parasite  occurs 
singly,  but  Lins  found  from  20  up  to  200  present  at  a  time.  The  second 
host  is  the  louse  and  the  flea  infecting  dogs  and  cats,  as  well  as  the  human 
flea.  The  close  contact  which  play  often  brings  with  these  domestic 
animals,  and  the  natural  tendency  of  the  infants  to  put  their  hands  to 

1  Centralbl.  f.  Bact.  u.  Parasitenk.,  Orig.,  1905,  XXXVIII,  534. 

2  Wien.  klin.  Wochenschr.,  1911,  XXIV,  1595. 

3  Jour.  Parasitol.,  1922,  VllI,  109. 
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their  mouths,  allows  of  the  swallowing  of  the  infected  insect  and  the  sub¬ 
sequent  later  development  of  the  tapeworm.  This  worm  is  slender  and 
measures  only  4  to  12  inches  (10  to  31  cm.)  in  length.  The  head  is 
armed  with  hooklets  and  a  beak.  The  proglottides  are  from  H  to 
inch  (0.85  to  1.27  cm.)  long  and  about  as  broad.  The  eggs  are  about 
///500  inch  (0.005  cm.)  in  diameter,  from  6  to  12  being  contained  in  a  com¬ 
mon  capsule. 

Taenia  Flavopunctata;  Rat-tapeworm  ( Hymenolepis  flavopunctata; 
Hymenolepis  diminuta). — This  parasite  is  common  in  the  rat  and  mouse. 

DeBuys  and  Dwyer1  found  it  only  once  in  595 
children.  Riley  and  Shannon2  collected  61  cases 
reported  from  all  parts  of  the  world.  The  age  was 
not  stated  in  22  of  these,  but  of  the  remainder  17  were 
in  children. 

Taenia  Nana;  Dwarf  Tapeworm  ( Hymenolepis 
nana )  (Fig.  277). — This  is  another  variety  of  tape¬ 
worm  which  has  been  thought  to  be  rare  in  this  country, 
although  more  common  in  Italy.  Ransom3  collected 
in  1904  106  published  cases  occurring  in  man.  The 
parasite  is  probably  much  more  frequent  than  these 
figures  represent,  inasmuch  as  Greil4  observed  it  in 
5.75  per  cent,  of  665  children  in  Alabama,  ascarides 
being  found  in  but  4.06  per  cent.;  and  Schloss5  found 
it  present  in  14  out  of  230  children  examined  (6.08  per 
cent.).  Narr6  discovered  that  about  10  per  cent,  of 
the  children  in  an  orphan  asylum  in  Philadelphia  were 
infested  with  this  parasite.  In  DeBuys  and  Dwyer’s 
595  children  it  was  present  in  9.25  per  cent.  Its  most 
frequent  habitat  is  the  small  intestine  of  species  of 
rats  and  mice.  The  parasite  is  only  to  1  inch  (1.27 
to  2.54  cm.)  long,  and  has  a  spherical  armed  head,  and 
150  or  more  short  and  broad  proglottides  each  con¬ 
taining  80  to  100  eggs.  It  occurs  chiefly  in  children 
and  often  in  very  large  numbers  in  a  single  case.  Even 
nurslings  may  be  affected.  The  intermediate  host  is 
unknown,  and  it  is  possible  that  none  exists,  but  that 
the  larvae  occupy  the  mucous  membrane  of  the  intes¬ 
tine  and  there  develop  into  the  perfect  worm.  This 
absence  of  intermediate  host  renders  it  possible  for  the 
spread  of  the  disease  from  one  child  to  another. 

Dibothriocephalus  Latus;  Fish-tapeworm. — The 
head  of  this  parasite  is  small,  wedge-shaped,  grooved 
on  each  side,  and  unarmed  with  beak  or  hooklets. 
The  proglottides  are  broader  than  long,  measuring  to  %  inch  (1.27 
to  1.52  cm.)  in  breadth  [and  but  about  Jds  inch  (0.51  cm.)  in  length. 
This  feature  easily  distinguishes  the  parasite  from  other  tape¬ 
worms.  The  sexual  openings  are  on  the  surface  of  the  proglottides 
instead  of  at  the  edge  as  in  other  varieties,  and  the  uterus  is  rosette¬ 
shaped,  instead  of  branched.  The  eggs  are  about  J4oo  inch  (0.006  cm.) 

1  Amer.  Jour.  Dis.  Child.,  1919,  XVIII,  269. 

2  Loc.  cit. 

3  Public  Health  and  Marine  Hosp.  Service,  U.  S.  Hyienic  Lab.,  1904,  Bull.  No.  18. 

4  Amer.  Jour.  Dis.  Child.,  1915,  X,  363. 

5  Arch,  of  Pediat.,  1910,  XXVII,  100. 

6  Arch,  of  Pediat.,  1919,  XXXVI,  639 
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Fig.  277. — Hymeno¬ 
lepis  Nana. 

A,  One-half  actual 
size;  B,  enlarged; 
showing  head  and 
suckers.  (Schloss , 
Arch,  of  Pediat .,  1910, 
XXVII,  101.) 
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long  and  J6oo  inch  (0.004  cm.)  broad,  and  are  characterized  by  a  lid¬ 
shaped  closure  at  one  end.  After  leaving  the  intestine  the  ova  develop 
in  water  into  a  free-swimming  infusorial  organism,  and  then  by  way  of 
the  intestine  enter  the  muscles  of  certain  species  of  fish,  where  they 
remain  as  unencysted  elongated  larvae  of  perhaps  several  inches  in  length, 
suggesting  the  appearance  of  the  fully  developed  worm.  The  eating  of 
fish  thus  infected  produces  the  sexually  active  parasite  in  the  intestine 
of  man.  The  worm  is  25  to  30  feet  (762  to  915  cm.)  or  more  in  length. 
It  is  common  in  certain  regions,  as  Switzerland  and  Scandinavia,  but  rare 
in  the  United  States.  Edsall1  could  find  up  to  1904  but  22  cases  reported 
in  America,  and  Riley2  reports  2  cases  in  children.  Lyon3  claims  that 
there  have  been  only  8  unquestionable  cases  reported  in  this  country, 
to  which  he  adds  another.  I  have  observed  the  parasite  once  in  an  adult 
and  again  in  a  child  of  9  years,  both  unpublished  cases. 

Symptoms  of  Tapeworm. — As  a  rule,  tapeworm  produces  no 
symptoms  other  than  the  passing  of  segments  of  the  worm  in  the  stools, 
and  this  constitutes  the  only  positive  diagnostic  evidence.  An  eosino- 
philia  is  witnessed  in  rather  less  than  K  of  the  cases.  In  a  small 
proportion  there  are  various  digestive  disturbances  present,  such  as  occa¬ 
sional  vomiting,  abdominal  pain  or  discomfort,  excessive  appetite,  diar¬ 
rhea,  vertigo,  headache,  and  the  like;  but  in  the  majority  of  these  it  is 
doubtful  whether  the  worm  possesses  any  etiological  relationship.  This 
is  equally  true  of  the  more  distant  reflex  symptoms  which  have  repeatedly 
been  described,  such  as  epileptiform  and  choreiform  conditions.  The 
only  exception  is  the  severe  anemia  of  the  pernicious  type  which  some¬ 
times  clearly  depends  upon  the  presence  of  the  dibothriocephalus. 

Course  and  Prognosis. — It  is  uncertain  how  long  the  presence  of  the 
worm  may  continue.  Certainly  this  may  even  be  for  years,  new  segments 
being  produced  as  the  mature  ones  separate,  the  total  length  of  the  para¬ 
site  being  thus  unaltered.  The  danger  to  the  patient  is  insignificant, 
barring  the  possibility  of  anemia  or  nervous  symptoms  referred  to,  and  the 
chance  of  reinfection  and  the  production  of  cysticercus  in  the  case  of 
the  presence  of  taenia  solium.  The  prognosis  of  cases  subjected  to  treat¬ 
ment  is  on  the  whole  good,  although  repeated  efforts  lasting  over  months 
are  sometimes  required  before  final  relief  is  obtained. 

Treatment. — In  the  way  of  prophylaxis  care  must  be  taken  to 
prevent  infection.  All  meat  eaten  should  be  sufficiently  well-cooked  to 
kill  any  larvae  present.  In  the  days  when  the  giving  of  scraped  raw  meat 
to  children  was  common,  the  development  of  the  beef-tapeworm  could 
occur  more  readily.  Careful,  frequent  disinfection  of  the  hands  of  little 
children  and  the  avoidance  of  too  close  contact  with  dogs  and  cats  are 
prophylactic  measures  against  taenia  elliptica. 

For  the  actual  treatment  of  the  disease  some  vermifuge  is  required, 
but  only  after  a  positive  diagnosis  is  made.  Whatever  this  may  be,  to 
make  the  treatment  effective  the  head  of  the  parasite  must  be  expelled. 
It  often  happens  that  although  no  head  can  be  found,  later  experience 
with  the  case  shows  that  it  clearly  had  been  broken  off  and  passed,  but 
was  undiscovered.  Should  the  head  have  remained  in  the  intestine  but 
4he  rest  of  the  worm  have  been  discharged,  the  elapse  of  about  3  months’ 
time  is  required  for  the  maturing  of  segments  which  would  be  revealed 
again  in  the  stools. 

1  Amer.  Med.,  1904,  VIII,  1087. 

2  Jour.  Amer.  Med.  Assoc.,  1919,  LXXIII,  1186. 

3  Jour.  Amer.  Med.  Assoc.,  1926,  LXXXVI,  264. 
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The  treatment  should  follow  a  certain  routine.  The  child  should 
receive  a  light  dinner  and  still  lighter  supper,  such  as  a  bowl  of  broth  or  of 
bread  and  milk.  On  waking  in  the  morning,  an  enema  and  a  saline 
purgative  should  be  given.  The  object  of  this  is  to  empty  the  intestinal 
canal  as  thoroughly  as  possible.  Breakfast  should  consist  of  a  cup  of 
clear  broth  or  beef-tea.  After  the  action  of  the  purgative,  the  vermi¬ 
fuge  is  administered  in  a  single  dose  or  divided  doses,  and  followed  in 
an  hour  by  castor  oil  or  a  saline  in  sufficient  amount  to  insure  thorough 
emptying  of  the  bowels.  When  the  desire  for  an  evacuation  comes 
the  child  should  be  seated  on  a  full  vessel  of  water  so  that  the  nates  are 
in  contact  with  the  fluid.  In  this  way  the  weight  of  the  worm  is  partially 
supported  and  the  danger  of  the  breaking  off  of  the  head  is  less.  Should, 
however,  vomiting  or  depression  be  present,  the  child  must  remain 
recumbent  in  bed.  No  traction  whatever  should  be  made  upon  the 
worm  but,  if  it  ceases  to  pass  easily,  the  nozzle  of  a  syringe  may  be  very 
carefully  inserted  into  the  anus  and  an  enema  given.  After  the  passing 
of  the  stool  and  the  parasite  into  the  vessel  of  water,  this  latter  should 
be  rocked  or  stirred  gently  in  order  not  to  break  the  worm,  and  the  fecal 
matter  poured  off ;  then  more  water  added  and  the  process  thus  continued 
until  the  worm  is  clean,  after  which,  still  suspended  in  water,  it  can  be 
examined  with  care  for  the  head. 

As  the  remedies  for  tapeworm  are  often  nauseating,  the  child  should 
be  kept  reclining  in  bed  after  taking  them.  So,  too,  as  the  treatment  is 
rather  exhausting,  further  confinement  to  bed  for  a  day  or  two  is  advisable, 
combined  with  the  giving  of  a  light  diet,  principally  milk.  If  it  is  evident 
from  the  number  and  character  of  the  segments  that  the  worm  is  not 
completely  removed,  another  effort  should  be  made  after  an  interval  of 
several  weeks. 

The  number  of  vermifuges  recommended  is  large.  All  of  them  are 
supposed  to  have  the  property  of  killing,  or  at  least  numbing,  the  parasite 
and  thus  releasing  the  hold  of  its  head  on  the  intestine.  One  of  the  most 
popular  and  effective  is  aspidium  or  male  fern  (felix  mas),  of  which  the 
oleoresin  or  the  freshly  prepared  ethereal  extract  may  be  given  in  doses  of 
y2  to  1  fl.  dram  (1.8  to  3.7)  to  a  child  4  or  5  years  of  age.  _  This  may  be 
made  up  into  an  emulsion  disguised  as  far  as  possible;  or  in  the  case  of 
older  children  given  in  capsules  holding  15  minims  (0.92)  and  adminis¬ 
tered  every  th  hour  until  the  complete  amount  is  taken.  In  some  trouble¬ 
some  cases  success  has  followed  the  employment  of  a  very  light  diet 
for  a  day  or  two,  combined  with  the  repeated  administration  of  turpen¬ 
tine;  then  finally  the  giving  of  the  male  fern  in  the  manner  described. 
It  should  be  borne  in  mind  that  felix  mas  is  distinctly  toxic,  not  only  for 
the  worm  but  in  exceptional  cases  for  the  patient  as  well.  Consequently 
the  briskly  acting  purgative  is  needed  after  the  administration  of  the 
vermifuge,  in  order  to  prevent  the  latter  from  remaining  long  in  the 
intestinal  tract  and  being  absorbed. 

Another  very  useful  remedy  is  pomegranite  (granatum),  which  may 
be  given  in  decoction  in  doses  of  %  to  1  fl.  oz.  (22.2  to  30)  for  a  child  of 
from  5  to  10  years  of  age.  As  it  is,  however,  of  an  unpleasant  taste  and 
liable  to  cause  vomiting,  the  use  of  the  alkaloid  pelletierine  is  to  be  pre¬ 
ferred.  I  have  had  good  results  with  a  preparation  of  this  (Tanret’s) 
in  some  obstinate  cases  where  male  fern  had  failed.  The  drug  is  liable 
to  produce  vertigo,  fainting  and  nausea,  and  the  child  should  be  kept  at 
rest,  as  already  advised  whatever  tsenicide  is  chosen.  Kousso  is  often 
an  effective,  but  always  a  very  disagreeable  remedy  and  one  liable  to 
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cause  vomiting.  Pumpkin-seed  is  safe  and  not  unpleasant  to  take 
but  is  very  uncertain  in  its  effects.  A  condensed  extract  prepared  from 
it  is  highly  praised  by  Langer1  and  others.  Sometimes  a  combination  of 
anthelmintics  may  avail  when  a  single  one  has  failed.  In  1  case  where  33 
unsuccessful  attempts  at  removal  had  been  made  over  a  period  of  5  years 
we  obtained  a  successful  removal  of  the  head  with  a  combination  sug¬ 
gested  by  Hare,2  containing  male  fern,  kamela,  chloroform,  croton  oil 
and  castor  oil. 

Treatment  for  tapeworm  should  not  be  given  to  delicate  children  or 
those  suffering  from  digestive  or  other  disturbances  of  moment,  until 
the  maladies  have  been  relieved  and  the  general  health  improved.’ 

UNCINARIA 

(Hook-worm.  Ankylostoma.  Necator  Americanus) 

Various  species  of  uncinaria  are  known  to  infect  animals,  but  only 
two  have  the  intestine  of  man  as  their  habitat.  The  first  of  these  is  the 


Fig.  278.  Fig.  279. 

Fig.  278. — New-world  Hookworm.  ( Uncinaria  Americana.) 

Natural  size:  1.  Male;  2,  female;  3,  the  same  enlarged  to  show  the  position  of  the  anus, 
a;  the  vulva,  v ;  and  the  mouth,  m.  ( Stiles ,  18^  Ann.  Report  Bureau  of  Animal  Industry. 
1901,  190.) 

Fig.  279. — Four  Eggs  of  the  New-world  Hookworm. 

Eggs  exhibiting  the  one-,  two-,  and  four-cell  stages.  The  egg  showing  three  cells 
is  a  lateral  view  of  a  four-cell  stage.  Greatly  enlarged.  ( Stiles ,  18 th  Ann.  Report  Bureau 
of  Animal  Industry,  1901,  193.) 

uncinaria  duodenalis  (anchylostoma  duodenalis),  first  described  by 
Dubini3  in  1838.  Since  then  this  worm  has  been  recognized  as  the  cause 
of  certain  forms  of  anemia,  seen  especially  in  those  working  much  in  earth. 
It  is  very  wide-spread  in  tropical  and  subtropical  countries  of  the  Old 

1  Pfaundler  and  Schlossmann,  Handb.  d.  Kinderheilk.,  1906,  II,  1,  230. 

2  Practical  Therap.,  1912,  14th  Edit.,  115. 

3  Annali  universali  di  medicina,  Milan,  1843,  CVI,  5. 
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World,  although  much  most  frequent  in  certain  regions,  abounding,  for 
instance,  in  Egypt.  In  the  United  States  it  would  seem  not  be  be  of- 
common  occurrence,  only  about  35  cases  having  been  recorded  by  Stiles1 
up  to  1902.  Ashford2  was  the  first  to  point  out  the  seriousness  of  anky¬ 
lostomiasis  in  this  country,  finding  it  extremely  common  in  Porto  Rico ; 
but  Stiles3  in  May,  1902,  reported  the  discovery  that  the  hook-worm  of 
the  United  States  was  a  different  species  from  that  seen  in  Europe,  and 
named  it  the  Uncinaria  Americana;  and  studies  of  recent  years  have 
shown  that  uncinariasis  is  one  of  the  most  frequent,  wide-spread  and 
.important  diseases  of  the  Southern  States.  It  prevails  especially  in 
rural  districts  where  the  soil  is  sandy,  and  it  appears  most  common  and 
serious  in  women  and  children.  Greil4  found  it  in  26.75  per  cent,  of  665 
children  under  12  years,  80  of  whom  were  Negroes.  Although  it  affects 


Fig.  280. — Penetration  of  the  Skin  by  Uncinaria. 

Some  of  the  parasites  are  seen  already  beneath  the  surface.  ( Ferrell ,  Jour.  \Amer . 
Med.  Assoc.,  1914,  LXII,  1941.) 

especially  the  poor  and  dirty,  it  is  by  no  means  confined  to  these.  Thus 
Gage  and  Bass5  examined  315  students  at  Tulane  University,  New  Orleans, 
and  found  25  per  cent,  infected  with  hook-worm.  In  26,000  soldiers  princi¬ 
pally  from  Louisiana,  Kansas  and  Mississippi,  Frick6  observed  an  incidence 
of  12.3  per  cent.  The  parasite  was  found  in  3  per  cent,  of  DeBuys  and 
Dwyer’s7  595  cases.  It  has  been  claimed  that  prenatal  infestation  is 
possible  (Howard).8 

Uncinaria  Americana  is  a  very  small,  thread-like  nematode  worm, 
the  female  being  about  inch  (1.27  cm.)  in  length  and  the  male  slightly 

1  Bull.  No.  10  Hygienic  Lab.  U.  S.,  1903,  9. 

2  New  York  Med.  Jour.,  1900,  LXXI,  552. 

3  Amer.  Med.,  1902,  III,  777. 

4  Amer.  Jour  Dis.  Child.,  1915,  X,  363. 

5  Arch.  Int.  Med.,  1910,  VI,  303. 

6  Amer.  Jour.  Med.  Sci.,  1919,  CLVII,  189. 

7  Amer.  Jour.  Dis.  Child.,  1919,  XVIII,  269. 

8  South.  Med.  Jour.,  1917,  X,  793. 
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smaller  (Fig.  278).  Its  buccal  orifice  is  provided  with  a  pair  of  cutting 
plates.  The  numerous  thin-shelled  eggs  are  elliptical  in  shape  and 
measure  about  }i00  to  }{50  of  an  inch  (0.006  to  0.007  cm.)  in  length  and 
about  as  much  in  breadth  (Fig.  279).  It  is  characteristic  of  them  that 
they  are  usually  more  or  less  segmented.  The  uncinaria  duodenalis,  or 
Old  World  hook-worm,  differs  in  being  a  little  longer  and  stouter,  and 
in  having  the  buccal  orifice  armed  with  teeth.  The  eggs  are  slightly 
smaller. 

The  life-history  of  the  uncinaria  duodenalis  is  known,  and  that  of  the 
uncinaria  Americana  is  probably  the  same.  The  worm  inhabits  the 
small  intestine,  especially  the  duodenum  and  the  jejunum,  and  may 
be  present  in  enormous  numbers.  By  its  sucking  apparatus  it  attaches 
itself  to  the  intestinal  mucous  membrane  and  probably  abstracts  blood 
from  it.  The  head,  by  turning  backward,  gives  the  parasite  the  form 
of  a  hook.  In  shifting  its  position  the  worm  leaves  minute  bleeding 
points.  It  is  likely,  too,  that  it  produces  a  poisonous  substance. 

The  eggs  will  not  mature  within  the  intestine,  but  are  passed  with 
the  feces,  and  enter  moist  ground  or  water  where  they  promptly  develop 
into  the  worm-like  larvae.  These  remain  alive  perhaps  for  months  until 
they  again  enter  the  alimentary  canal,  being  conveyed  by  the  hands 
soiled  by  earth,  or  through  the  swallowing  of  contaminated  water  or 
the  direct  eating  of  earth  according  to  the  habit  of  some  of  the  natives 
(' Geophagi ).  In  the  intestine  they  finish  their  transformation,  if  suffi¬ 
ciently  well-advanced,  into  the  adult  parasite.  The  larvae  may  also 
reach  the  system  by  penetrating  the  skin  directly  from  without  (Looss)1 
(Fig.  280).  Thence  by  way  of  the  circulation  they  reach  the  pulmonary 
alveoli.  From  here  they  migrate  along  the  bronchial  tubes  and  trachea 
to  the  gullet,  and  thence  to  the  esophagus  and  finally  into  the  stomach  and 
intestine.  No  intermediate  host  is  therefore  needed.  The  worms 
very  probably  live  in  the  intestine  for  years.  A  period  of  incubation  of 
from  4  to  6  weeks  is  required  from  the  time  of  the  entrance  of  the  larvse 
before  maturity  is  reached. 

Symptoms. — It  is  likely  that  a  large  number  of  parasites  must  be 
present  to  produce  symptoms.  After  an  initial  gastrointestinal  dis¬ 
turbance,  evidences  of  disease  are  entirely  of  a  constitutional  nature, 
and  consist  chiefly  in  the  varied  manifestations  of  anemia,  this  resulting 
from  the  direct  loss  of  blood,  from  the  poison  entering  the  system  from 
the  mouth  of  the  worm,  or  through  the  entrance  of  bacteria  through  the 
wounds.  The  intensity  of  the  symptoms  varies  with  the  case.  In 
well-marked  instances  the  complexion  grows  pale  and  clay-colored,  the 
expression  is  apathetic  and  of  a  peculiar  dullness ;  the  abdomen  is  much 
distended  by  gas  and  sometimes  contains  fluid,  the  liver  and  spleen  are 
enlarged,  the  growth  of  the  body  is  stunted,  emaciation  is  present, 
and  there  may  be  edema,  especially  of  the  face.  Pica,  or  the  habit  of 
eating  dirt  and  the  like,  is  a  common  symptom,  probably  oftener  the 
result  than  the  cause  of  the  disease.  There  may  be  subnormal  or  some¬ 
times  elevated  temperature.  There  is  usually  mental  sluggishness  or 
retardation,  and  this  seems  to  be  in  proportion  to  the  massiveness  of  the 
infestation  (Waite  and  Neilson2;  Strong3;  Stiles4).  The  blood  exhibits 
marked  reduction  of  the  red  blood-corpuscles  and  especially  of  hemoglobin, 

1  Centralbl.  f.  Bakt.  und  Parasit.,  1898,  XXIV,  484. 

2  Jour.  Amer.  Med.  Assoc.,  1919,  LXXIII,  1877. 

3  Internat.  Health  Commission,  1916,  Pub.  No.  3 

4  Public  Health  Rep.,  1915,  XXX,  2066;  3738. 
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often  to  20  or  30  per  cent.,  while  an  eosinophilia,  commonly  of  8  or  10 
per  cent,  or  more,  is  a  very  constant  and  characteristic  symptom. 

Prognosis. — The  prognosis  for  recovery  from  the  disease  is  un¬ 
favorable  unless  treatment  is  instituted.  This  is  especially  true  of 
children.  Yet,  although  many  deaths  occur,  there  is  even  greater  dis¬ 
position  for  the  disease  to  become  chronic  and  to  last  for  years  until 
terminated  by  some  complicating  affection.  Many  adults  show  a  tend¬ 
ency  to  recovery,  if  reinfection  does  not  occur.  Under  treatment  the 
prognosis  is  favorable,  except  in  the  advanced  cases  with  great  debility 
and  anemia. 

Diagnosis. — If  the  disease  is  suspected,  and  examination  of  the 
feces  made,  the  diagnosis  is  easy,  especially  if  treatment  has  been  recently 
given  and  a  large  number  of  eggs  are  passed.  The  segmented  appearance 
of  the  eggs  is  quite  characteristic.  The  presence  of  eosinophilia  is  also 
suggestive.  It  is  important  to  bear  in  mind  that  a  large  proportion  of 
the  cases  supposed  to  be  chronic  malaria,  anemia,  and  the  like,  are  in 
reality  uncinariasis. 

Treatment. — Prophylaxis  consists  in  hygienic  precautions  against 
infection  in  the  districts  where  the  disease  prevails;  these  consisting 
especially  in  the  frequent  washing  and  disinfection  of  the  hands,  the  dis¬ 
infection  of  the  feces,  the  boiling  of  drinking  water,  and  the  forbidding 
of  the  children  to  run  barefooted.  In  regions  where  the  disease  is 
endemic,  the  building,  correct  location,  employment,  and  disinfection  of 
properly  constructed  privies  should  be  insisted  upon,  and  the  disinfection 
of  the  ground  about  the  dwelling-houses  accomplished  by  the  application 
of  fire  in  some  way. 

Direct  treatment  is  usually  simple  and  efficacious.  After  a  very  light 
diet  for  24  hours,  thymol  may  be  administered  to  a  total  amount  of  }/% 
fl.  dram  (1.8)  in  divided  doses  to  a  child  of  10  or  12  years,  followed  in  2 
hours  by  a  saline.  No  castor  oil  or  other  fatty  substance  should  be  given 
during  the  treatment.  The  drug  may  be  made  into  an  emulsion  or  put 
into  capsules.  The  feces  should  be  examined  after  a  week  to  see  that 
no  more  eggs  are  present.  If  they  are  still  found,  the  treatment  must  be 
repeated,  or  felix  mas  used  in  the  manner  recommended  for  tapeworm. 
In  weakly  subjects  the  thymol  should  be  administered  in  smaller  and 
more  frequent  doses,  since  the  drug  is  capable  of  producing  dangerous 
symptoms.  Oil  of  chenopodium  is  recommended  in  place  of  thymol  by 
Levy,1  Bishop  and  Brosius2  and  others  as  more  efficacious  and  safer. 
The  dose  is  1  drop  (0.062)  on  sugar  every  2  hours  for  3  or  4  doses  for  each 
year  of  the  child’s  age.  Some  physicians  believe  that  2  such  doses  are 
all  that  should  be  given,  owing  to  the  toxic  symptoms  which  sometimes 
develop.  These  consist  of  dizziness,  vomiting,  headache  and  deafness; 
and  in  severe  cases  convulsions,  stupor,  paralysis  and  even  death.  The 
last  dose  of  chenopodium  should  be  followed  in  about  2  hours  by  castor 
oil.  A  saline  laxative  should  be  given  on  the  day  preceding  the  adminis¬ 
tration  of  the  vermifuge.  Hall  and  Foster3  recommend  chloroform  as 
far  superior  to  chenopodium.  The  adult  dose  is  2  to  3  c.c.  (33  to  49 
m.)  dissolved  in  castor  oil.  The  employment  of  carbon  tetrachloride 
for  the  treatment  of  hookworm  was  brought  into  prominence  by  Hall,4 

1  Jour.  Amer.  Med.  Assoc.,  1914,  LXIII,  1946. 

2  Jour.  Amer.  Med.  Assoc.,  1915,  LXV,  1610. 

3  Jour.  Amer.  Med.  Assoc.,  1917,  LXVIII,  1961. 

4  Jour.  Agricult.  Research,  1921,  XXI,  157;  Jour.  Amer.  Med.  Assoc.,  1921, 
LXXVII,  1641. 
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and  the  drug  has  since  been  widely  employed.  The  dose  is  about  2 
minims  (0.123)  for  each  year  of  age,  with  a  maximum  dose  of  60  minims 
(3.72),  administered  at  one  time  or  in  divided  amounts.  It  is  best  to 
begin  with  small  doses  in  order  to  avoid  the  production  of  toxic  symptoms. 
These  consist  of  vomiting,  headache,  dizziness  and  sometimes  stupor. 
Death  has  been  reported  in  a  few  instances.  On  the  whole,  however, 
carbon  tetrachloride  appears  to  be  one  of  the  surest  and  safest  of  the 
remedies  recommended. 

After  the  removal  of  the  parasites  by  whatever  method,  tonic  treat¬ 
ment  directed  to  the  anemia  is  required. 


OTHER  INTESTINAL  PARASITES 

Other  animal  parasites  occurring  in  the  intestine  are  of  minor  impor¬ 
tance.  Chief  of  them  is  the  trichocephalus  dispar  ( trichuris  trichiura ) 
or  whipworm,  a  small  slender  nematode 
worm  about  1^  to  2  inches  (3.81  to  5.08 
cm.)  long,  for  two-thirds  of  its  length  very 
thin  and  thread-like,  and  then  joined  like 
a  whip-lash  to  the  thicker  posterior  portion, 
which  in  the  male  is  rolled  up  like  a  spring 
(Fig.  281).  The  numerous  eggs  are  lemon¬ 
shaped  and  of  about  the  size  of  those  of  the 
oxyuris — 3^300  inch  (0-005  cm.)  in  length 
and  3^oo  inch  (0.0032  cm.)  broad — but  with 
a  plug-like  closure  at  each  end.  The  para¬ 
site,  seldom  in  large  numbers,  inhabits 
especially  the  cecum.  It  is  of  very  common 
occurrence  in  some  countries,  but  was 
thought  to  be  less  so  in  the  United  States. 

Townsend,1  however,  discovered  it  in  the 
feces  of  all  of  16  children  examined  and  De- 
Buys  and  Dwyer2  in  595  persons  studied 
found  it  in  the  stools  in  35.1  per  cent.  Neu¬ 
mann3  discovered  the  parasite  in  the  feces  of 
13.9  per  cent,  of  122  children  of  from  1  to  16 
years,  and  it  is  perhaps  as  often  seen  in 
adults.  Christoff ersen4  in  200  autopsies  of 
various  diseases  at  all  ages  observed  it  in 
29  per  cent.  It  is  often  associated  with 
other  worms,  especially  the  ascaris.  The 
ova  develop  in  water  or  damp  earth,  and 
are  thence  taken  by  accident  into  the  stom¬ 
ach.  There  are  practically  no  symptoms, 
except  it  may  be  diarrhea  or  anemia  as  reported  in  some  instances. 
Treatment  is  unsatisfactory,  the  worms  seeming  to  be  almost  impossible 
to  remove  by  the  use  of  drugs.  The  strongyloides  stercoralis  is  a  round 
worm  occasionally  discovered.  It  was  present  in  6.72  per  cent,  of  DeBuys 
and  Dwyer’s  595  examinations.  Various  protozoa  are  from  time  to  time 
found  in  the  intestinal  canal  in  children,  among  them  the  Amoeba  coli, 
the  Cercomonas  intestinalis,  the  Trichomonas  intestinalis,  the  Balantid- 

1  Starr,  Amer.  Text-Book  of  Diseases  of  Children,  1894,  553. 

2  Amer.  Jour.  Dis.  Child.  1919,  XVIII,  269. 

3  Wien.  klin.  Rundschau,  1913,  XXVII,  387. 

4  Ziegler’s  Beitrage  z.  path.  Anat.  und  allg.  Path.,  1914,  LVII,  474. 
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281  .  —  Trichocephalus 
Dispar. 

a,  Male;  6,  female;  c,  eggs. 
(von  Jaksch,  Klinische  Diagnostik, 
1887,  150,  Fig.  54.) 
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ium  coli,  and  the  Megastomum  entericum.  The  last,  also  denominated 
Lamblia  intestinalis  and  Giardia  intestinalis,  would  appear  to  be  of  more 
frequent  occurrence  than  has  been  hitherto  believed.  In  106  patients 
examined  in  the  wards  or  out-patient  department  of  the  Children’s  Hospital 
of  Philadelphia  it  was  discovered  in  24;  i.e.,  22.6  per  cent.  Very  similar 
results  were  obtained  by  Maxy,1  20  per  cent,  of  89  children  being  infested. 
The  various  protozoa  are  recognized  by  microscopical  examination  of  the 
stools,  but  for  details  of  their  appearance  reference  must  be  made  to  works 
especially  devoted  to  this  subject.  They  ordinarily  produce  no  symptoms, 
but  it  is  to  be  noted  that  they  appear  to  be  more  frequent  in  cases  of 
diarrheal  disturbance,  and  possibly  have  some  etiological  connection  with 
this  condition.  Treatment  is  generally  unsatisfactory. 


CHAPTER  IX 

DISEASES  OF  THE  LIVER,  GALL-BLADDER  AND  PANCREAS 

Anatomical  and  physiological  characteristics  of  the  liver  as  compared 
with  those  obtaining  in  adult  life  have  already  been  referred  to  under  the 
Normal  Anatomy  and  Physiology  of  the  Child  (Vol.  I,  p.  31).  Diseased 
states  of  the  liver,  both  functional  and  organic,  are  on  the  whole  decidedly 
less  frequent  in  early  life  than  later. 

TESTS  OF  THE  FUNCTION  OF  THE  LIVER 

In  recent  years  a  number  of  methods  have  been  devised  for  testing 
the  function  of  the  liver.  While  all  of  these  need  further  study  in  order 
to  demonstrate  their  value,  some  of  them  may  be  mentioned  in  this 
place.  The  subject  is  of  rather  less  importance  in  early  life  than  later, 
because  of  the  lesser  prevalence  of  hepatic  disorders  at  this  period.  Abel 
and  Rowntree2  found  that  the  dye  phenoltetrachlorphthalein,  given 
subcutaneously,  was  entirely  excreted  by  the  normal  liver  and  was  found 
in  the  stools.  The  original  test  with  this  dye  involved  the  collection  of 
the  stools  over  a  period  of  2  days,  and  the  estimation  of  the  dye  in  them 
(Rowntree,  Hurwitz  and  Bloomfield).5  Various  modifications  have 
been  proposed  by  MacNeil4  and  by  Aaron,  Beck  and  Schneider5  which 
are  reviewed  by  Boardman  and  Schoonmaker.6  About  50  mg.  of  the 
dye  are  injected  intravenously  after  the  insertion  of  a  duodenal  tube. 
The  bile  is  allowed  to  drip  from  this  into  white  porcelain  dishes  containing 
40  per  cent,  of  sodium  hydroxide.  In  patients  without  disease  of  the 
liver  the  dye  appears  in  the  duodenum  in  about  15  to  20  minutes  or  less 
and  reaches  its  maximum  concentration  in  from  3  to  5  minutes  later. 
About  20  to  28  per  cent,  of  it  is  excreted  in  2  hours  following  its  injection. 

In  disease  of  the  liver  the  time  of  appearance  is  delayed  to  30  or  40  min¬ 
utes  or  more,  and  the  2-hour  excretion  is  diminished  to  15  per  cent,  or  less. 
Rosenthal7  has  proposed  a  modification  in  which  5  mg.  of  phenoltetra- 

1  Johns  Hop.  Hosp.  Bull.,  1921,  XXXII,  166. 

2  Jour.  Pharmacol,  and  Exper.  Therap.,  1909-10,  I,  231. 

3  Johns  Hopk.  Hosp.  Bull.,  1913,  XXIV,  327. 

4  Jour.  Lab.  and  Clin.  Med.,  1915,  I,  822. 

5  Jour.  Amer.  Med.  Assoc.,  1921,  LXXVII,  1631. 

6  Amer.  Jour.  Med.  Sci.,  1924,  CLXVIII,  688. 

7  Jour.  Amer.  Med.  Assoc.,  1922,  LXXIX,  2151. 
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chlorphthalein  per  kilogram  of  body-weight  is  injected  intravenously. 
Normally  from  2  to  6  per  cent,  of  the  dye  is  present  in  the  blood-plasma 
15  minutes  after  injection,  and  practically  complete  disappearance  takes 
place  in  from  40  to  60  minutes.  In  hepatic  disease  high  percentages 
may  be  found  for  many  hours  after  injection.  Other  dyes  may  be 
employed  in  this  or  in  other  ways.  After  the  intramuscular  injection  of 
10  c.c.  of  a  1  per  cent,  solution  of  indig ocarmin ,  this  should  appear  in  the 
bile  in  from  20  to  30  minutes  in  the  normal  case,  and  be  delayed  in  the 
pathological  one  (Hatieganu).1  If  5  c.c.  of  a  2  per  cent,  solution  of 
methylene  blue  is  injected  subcutaneously  the  bile  will  be  colored  in  40 
to  60  minutes  in  the  normal  case,  but  when  the  liver  is  diseased  there  is 
increased  permeability  for  this  dye  and  the  appearance  will  be  more 
rapid  (Bossert  and  Loers).2 

The  inferences  to  be  drawn  from  the  power  of  the  liver  to  store 
sugars  have  been  approximately  determined.  MacLean  and  Wesselow3 
have  shown  that  an  adult  with  normal  hepatic  function  can  ingest  50 
gm.  of  levulose  while  fasting,  without  increase  in  the  blood-sugar,  but 
the  amount  which  should  be  administered  to  children  in  performing  this 
test  does  not  appear  to  have  been  determined.  If  40  gm.  of  galactose 
are  given  to  a  fasting  adult  with  normal  hepatic  function,  not  more  than 
4  gm.  of  it  should  be  eliminated  in  the  urine  (Bauer).4  According  to 
Barlocco,5  when  isotonic  hemoglobin  is  injected  intravenously  there  is 
no  change  in  the  bilirubin-content  of  the  blood  under  normal  conditions, 
and  only  a  slight  urobilinuria  is  induced.  When  faulty  function  of  the 
liver  exists,  bilirubinemia  occurs  and  jaundice  may  develop  or,  if  present, 
be  increased.  A  diminution  in  the  fat-storing  capacity  of  the  liver  is 
indicated  by  an  increase  in  the  lipase-content  of  the  blood  (Whipple)6 
and  there  may  be  in  some  cases  an  increase  in  the  blood-fat. 

Considerable  interest  and  a  good  deal  of  difference  of  opinion  have  been 
aroused  by  Widal’s  hemoclastic  crisis  test  of  hepatic  function  (Widal, 
Abrami  and  Iancovesco).7  Briefly,  the  test  is  performed  by  making  a 
white  blood-count,  after  which  several  ounces  of  milk  are  given  and  sub¬ 
sequent  blood-counts  made  every  15  minutes.  A  leucopenia  developing 
within  %  to  1  hour  is  supposed  to  indicate  disease  of  the  liver.  As  we 
have  pointed  out  elsewhere  (p.  761),  infants  without  evidence  of  hepatic 
disease  may  exhibit  digestive  leucopenia,  and  this  makes  us  believe 
that  the  test  is  of  little  value  in  them. 

Diseases  of  the  gall-bladder  are  of  such  infrequent  occurrence  in  infants 
and  children  that  there  has  been  little  opportunity  to  use  the  newer 
diagnostic  procedures  in  them.  It  has  been  claimed  that  if  from  50  to 
60  c.c.  of  a  25  per  cent,  solution  of  magnesium  sulphate  is  introduced  into 
the  duodenum  through  a  tube  there  will  be  relaxation  of  the  sphincter 
in  the  papilla  of  Vater  and  drainage  of  the  gall-bladder.  Part  of  the  bile 
which  is  obtained  in  this  manner  is  supposed  by  Lyon8  and  others  to 
represent  gall-bladder  bile  although  this  is  denied  by  many.  Well-defined 
Roentgen-ray  pictures  of  the  gall-bladder  can  be  made  from  8  to  24  hours 
after  the  intravenous  injection  of  various  substances  as  shown  by  Graham 

1  Annals  de  med.,  1921,  X,  400. 

2  Jahrb.  f.  Kinderheilk.,  1924,  CVII,  291. 

3  Quart.  Jour.  Med.,  1921,  XIV,  103. 

4  Quoted  by  Einhorn,  loc.  cit. 

5  Riforma  med.,  1922,  XXXVIII,  268. 

6  Johns  Hopk.  Hosp.  Bull.,  1913,  XXIV,  357. 

7  Presse  med.,  1920,  XXVIII,  893. 

8  Non-Surgical  Drainage  of  the  Gall-Tract,  1923. 
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and  Cole.1  Thus  sodium  tetrabromphenolphthalein  may  be  employed 
for  this  purpose,  dissolving  5  grams  of  it  in  40  c.c.  of  distilled  water, 
boiling  for  15  minutes,  and  injecting  intravenously  in  2  doses  y2  hour 
apart;  or  3.5  grams  of  sodium  tetraiodophenolphthalein  in  28  c.c.  of  water 
may  be  used  in  the  same  manner  (Graham,  Cole  and  Copher).2  The 
amounts  of  these  substances  mentioned  are  for  patients  weighing  over 
115  pounds  (52  kg.),  and  the  quantity  used  in  children  should  be  propor¬ 
tionately  less.  The  drugs  may  also  be  administered  by  mouth. 

The  Van  den  Bergh  test  may  be  of  assistance  in  differentiating  the 
types  of  jaundice  (Van  den  Bergh  and  Snapper;3  Van  den  Bergh4). 
The  principle  of  this  test  is  that  bilirubin  in  the  blood-serum  reacts  with 
Ehrlich’s  diazo  reagent  in  neutral  or  acid  solution  to  give  a  red  color; 
which  indicates  azo-bilirubin.  The  reaction  may  occur  at  once 
within  30  seconds),  and  is  then  called  the  direct  reaction;  or  the  color  may 
develop  slowly  in  aqueous  solution,  when  it  is  called  a  delayed  reaction. 
A  pinkish-violet  color  appearing  promptly  in  alcoholic  solution  consti¬ 
tutes  the  indirect  reaction.  All  sera  giving  a  direct  reaction  will  also 
give  the  indirect  (Andrewes)5,  inasmuch  as  the  indirect  occurs  with  a 
smaller  concentration  of  bilirubin.  A  direct  reaction  indicates  obstruc¬ 
tive  jaundice,  such  as  would  occur  in  complete  blocking  of  the  main  bile- 
ducts,  and  an  indirect  reaction,  occurring  alone,  denotes  jaundice  of  hemo¬ 
lytic  origin  or  that  due  to  functional  derangement  of  the  hepatic  cells, 
the  last  category  including  that  which  occurs  in  catarrhal  jaundice, 
toxic  jaundice  in  infectious  diseases,  icterus  neonatorum,  etc.  (McNee).6 
Andrewes7  believes  that  by  this  test  frankly  hemolytic  can  be  distin¬ 
guished  from  frankly  obstructive  jaundice,  but  that  its  value  is  slight  as 
a  means  of  differentiating  icterus  due  to  damage  of  the  cells  of  the  liver 
from  other  types  of  jaundice.  It  is  important  to  remember  that  the  liver 
has  a  considerable  reserve  function,  a  large  part  of  which  must  be  used 
up  before  any  test  will  begin  to  show  abnormality.  The  different  tests 
indicate  different  functions  of  the  liver. 

FUNCTIONAL  DISTURBANCE  OF  THE  LIVER 
(Biliousness ;  Bilious  Indigestion) 

Apart  from  the  relationship  of  disturbed  hepatic  function,  as  shown  by 
the  tests  described,  to  forms  of  jaundice,  nothing  positive  is  yet  known  of 
this  condition.  It  seems  beyond  question  that,  combined  with  functional 
disturbance  of  other  parts  of  the  alimentary  apparatus,  the  liver  should 
also  be  involved.  A  certain  group  of  symptoms  has  long  been  attributed 
to  functional  hepatic  disturbance,  and  to  this  applied  the  old  designation 
“biliousness”  or  “bilious  indigestion.”  In  some  cases  the  stools  are 
constipated,  or  perhaps  diarrheal,  in  character,  and  of  too  light  a  yellow 
color,  or  even  whitish  showing  the  absence  of  a  normal  amount  of  bile. 
In  how  far  these  and  the  various  other  dyspeptic  sensations  present,  such 
a  loss  of  appetite,  nausea,  vomiting,  malaise,  flatulence,  a  bitter  taste  in 
the  mouth,  sallow  tint  of  the  skin,  headache,  and  the  like,  depend  upon 

1  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXII,  613. 

2  Jour.  Amer.  Med.  Assoc.,  1925,  LXXXIV,  1175. 

3  Deutsch.  Arch.  f.  klin.  Med.,  1913,  CX,  540. 

4  Die  Gallenfarbstoff  im  Blute,  1918. 

5  Quart.  Jour.  Med.,  1924,  XVIII,  19. 

6  Brit.  Med.  Jour.,  1922,  I,  716. 

7  Lor  cit. 
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the  liver,  and  to  what  extent  upon  other  organs,  especially  the  intestine, 
it  is  impossible  as  yet  to  determine.  The  treatment  is  that  for  in¬ 
testinal  indigestion. 

CONGESTION  OF  THE  LIVER 

This  may  be  active  or  passive.  The  former  sometimes  occurs  in  acute 
fevers,  from  overeating,  and  from  the  ingestion  of  too  rich  a  diet.  Pas¬ 
sive  congestion  is  more  frequent,  and  is  seen  in  chronic  diseases  of  the 
heart  and  lungs,  chronic  pleurisy,  chronic  malaria,  or  other  causes  which 
interfere  with  the  normal  venous  circulation  in  the  liver  or  in  the  system 
in  general. 

The  symptoms  vary  with  the  cause,  and  are  not  characteristic.  The 
liver  increases  in  size,  both  in  an  upward  and  a  downward  direction,  and 
its  hard  edge  may  be  felt  decidedly  below  the  normal  position.  In  the 
acute  condition  there  may  be  pain  and  tenderness  in  the  hepatic  region 
and  perhaps  slight  jaundice;  in  the  chronic  cases  there  may  also  be  moder¬ 
ate  jaundice,  evidences  of  indigestion,  and  the  symptoms  characteristic 
of  the  cause.  When  attendant  upon  cardiac  disease,  a  rapid  diminution 
in  the  enlargement  may  follow  improvement  in  the  state  of  the  circula¬ 
tion.  This  diminution  is  of  the  portion  of  the  swelling  which  is  due  to 
an  acute  engorgement.  The  remaining  portion,  dependent  upon  altera¬ 
tions  of  the  hepatic  tissue,  naturally  remains  unchanged.  The  treat¬ 
ment  is  that  of  the  cause.  In  this  connection  it  is  well  to  bear  in  mind 
that  the  liver  is  often  palpable  in  normal  infants  and  children. 

ICTERUS 

(Jaundice) 

This  is  a  symptom  due  to  many  causes.  That  designated  icterus 
neonatorum  and  that  caused  by  congenital  obliteration  of  the  bile-ducts  have 
already  been  discussed  under  Diseases  of  the  New-born  (Vol.  I,  pp.  307, 
309),  where  also  certain  other  conditions  occurring  at  that  period  and 
accompanied  by  icterus  have  been  referred  to.  There  remain  to  be  con¬ 
sidered  a  number  of  varieties  of  icterus  seen  in  infancy  or  in  childhood. 

The  classification  of  the  forms  of  jaundice,  itself  but  a  symptom,  is  to 
an  extent  unsatisfactory  since  it  is  still  not  thoroughly  understood  how 
the  symptom  is  produced  in  every  case.  Some  investigators  would  group 
most  of  them  together  as  instances  of  infectious  icterus.  Others  denomi¬ 
nate  the  majority  obstructive,  on  the  ground  that  the  discoloration  is 
caused  by  interference  with  the  passage  of  bile,  the  result  of  a  catarrhal 
swelling  of  the  larger  or  smaller  ducts,  whether  or  not  this  swelling  has  to 
do  with  an  infectious  process.  There  is  a  tendency  also  to  widen  the 
class  of  hemolytic  cases,  in  which  a  hemolysis  within  the  blood-vessels  is  the 
primary  feature.  It  is  certain  only  that  obstruction  is  the  primary  cause 
in  some  instances,  infection  in  others,  and  hemolysis  the  prominent 
feature  in  the  third  group ;  but  many  cases  cannot  be  classified  with  accu¬ 
racy,  and  may,  too,  belong  to  more  than  one  category.  The  matter  is  so 
far  from  final  settlement  that  any  classification  can  be  but  tentative. 

(1)  Catarrhal  Icterus  of  Intestinal  Origin 
(Obstructive  Jaundice) 

This  form  of  icterus  is  often  discussed  in  the  class  of  gastroenteric 
affections  under  the  title  of  duodenitis  or  gastroduodenitis.  Its  prominent 
symptom,  however,  makes  it  conveniently  considered  with  hepatic 
diseases. 
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Etiology. — The  jaundice  follows  a  gastroduodenal  catarrh,  and  is 
attributed  to  an  extension  of  the  swelling  of  the  mucous  membrane  of 
the  duodenum  to  the  opening  of  the  common  bile-duct  or  into  it,  closing 
it  by  a  catarrhal  inflammation.  To  this  theory  it  has  been  with  reason 
objected  that,  were  the  jaundice  dependent  upon  catarrhal  swelling,  it 
should  be  much  more  frequent  in  early  life  than  it  actually  is,  and  instead 
of  being  encountered  oftenest  in  autumn  or  winter,  as  is  the  case,  should 
be  more  common  in  summer  when  intestinal  disturbances  are  most 
prevalent.  It  may  be  too,  that  the  smaller  bile  ducts  are  the  ones 
involved  or  that  the  hepatic  cells  are  injured  in  some  way.  It  is  possible 
that  the  cause  may  be  of  an  infectious  nature.  In  fact  a  tendency  to  the 
epidemic  occurrence  of  this  mild  form  of  icterus  is  sometimes  seen,  and 
allies  this  variety  very  closely  with  that  next  to  be  described.  The 
disease  is  comparatively  infrequent  in  children  and  uncommon  in  infancy. 
I  have  seen  it  in  the  latter  period  in  relatively  few  instances. 

Symptoms. — The  only  characteristic  one  is  the  yellow  coloration 
of  the  skin  and  mucous  membranes  and  of  the  urine.  Before  the  actual 
symptoms  of  jaundice  appear  some  degree  of  indigestion  usually  exists 
for  a  few  days.  This  may  be  so  mild  that  it  is  overlooked,  or  severe 
enough  to  produce  repeated  vomiting,  fever,  abdominal  pain,  and  con¬ 
stipation  or  sometimes  diarrhea.  A  few  days  later  icterus  develops. 
This  is  usually  slight  at  the  beginning  and  is  first  seen  in  the  conjunctive, 
but  increases  until  in  a  day  or  two  it  is  well-developed  over  all  the  visible 
mucous  and  cutaneous  surfaces.  It  is  seldom,  however,  of  the  deep 
bronze-yellow  tint  observed  in  some  jaundiced  conditions  in  adults. 
The  appetite  is  diminished  or  normal,  the  tongue  coated,  the  breath 
heavy.  The  urine  is  often  dark-colored  from  bile,  even  before  the  yellow 
tint  of  the  skin  is  apparent.  The  stools  are  more  or  less  acholic,  having 
a  putty  color,  the  degree  of  change  depending  upon  the  completeness 
of  the  obstruction.  Headache,  fretfulness,  and  malaise  are  not  infrequent. 
The  abdomen  is  often  distended  with  gas,  and  there  may  be  tenderness 
in  the  hepatic  region.  Itching  of  the  skin  and  slowness  of  the  pulse  may 
occur  in  the  severer  cases,  but  are  not  common.  The  liver  is  generally 
slightly  enlarged  and  the  spleen  sometimes  so ;  but  an  enlargement  of  this 
latter  suggests  that  the  case  is  not  one  of  simple  catarrhal  jaundice. 

Course  and  Prognosis. — The  prognosis  is  entirely  favorable,  but 
the  course  is  sometimes  somewhat  prolonged,  the  icterus  slowly  fading 
but  not  disappearing  completely  for  2  or  3  weeks.  The  acute  digestive 
symptoms  generally  cease  in  a  few  days  after  the  onset. 

Diagnosis.  This  is  seldom  difficult.  The  association  of  the  con¬ 
dition  with  dyspeptic  disturbances  is  an  indication  of  the  cause,  and  the 
benign  course  and  comparatively  short  duration  remove  doubt.  In 
occasional  cases  in  early  infancy  the  disorder  is  to  be  distinguished  espe¬ 
cially  from  icterus  neonatorum,  septic  icterus,  and  from  such  forms  as 
congenital  family  icterus.  It  is  differentiated  especially  by  the  greater 
degree  of  jaundice  and  the  presence  of  bile  in  large  amount  in  the  urine. 
In  rare  cases  in  early  infancy  obstructive  jaundice  may  occur  from 

malformation  of  the  bile  ducts.  The  course  of  the  case  will  settle  this 
question  m  a  short  time. 

Treatment. — This  consists  principally  in  correcting  the  diet 
bmce  during  jaundice  the  alimentary  tract  finds  much  difficulty  in  the 
digestion  of  fats,  these  should  be  reduced  as  far  as  possible.  The 
starches,  too,  are  often  a  cause  of  intestinal  indigestion,  and  this  element  of 
the  food  should  be  given  in  somewhat  diminished  amount.  Feeding  with 
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skimmed  milk  and  broth  free  from  fat  is  indicated;  later  with  meat,  when 
the  acute  ferbile  symptoms  have  disappeared.  Water  should  be  given 
freely,  especially  some  alkaline  water  such  as  Vichy.  Purgatives  every 
day  or  every  other  day  are  of  value,  calomel  being  popular  for  this  purpose, 
but  effective  not  because  it  exerts  any  specific  action  upon  the  liver. 
In  other  cases  the  daily  administration  of  a  saline  laxative  is  of  service, 
such  as  sulphate  of  magnesia  alone  or  combined  with  rhubarb.  The 
employment  daily  or  every  other  day  of  large  enemata  of  tepid  water  is 
an  aid  in  many  cases.  The  value  of  this  has  been  especially  emphasized 
by  Weil1  who  used  slow  enterocylysis  with  a  solution  of  45  gm.  (1.4  oz.) 
of  sugar  and  1.5  gin.  (0.05  oz.)  of  hexamethylenamine  to  a  litre  (33.9  fl.  oz.) 
of  water.  Such  symptoms  as  abdominal  pain,  vomiting  and  the  like 
require  treatment  especially  directed  to  these.  The  administration  of 
mineral  acids  has  long  been  popular,  but  I  have  never  been  able  to 
satisfy  myself  that  they  are  of  any  special  value.  Some  physicians  have 
reported  good  results  and  quick  relief  of  symptoms  by  using  magnesium 
sulphate  introduced  through  the  duodenal  tube  after  the  method  of  Lyon 
(see  p.  211).  In  the  evaluation  of  any  method  of  treatment  it  should 
be  remembered  that  the  condition  is  usually  a  self-limited  one  without 
much  discomfort,  and  that  treatment  may  be  more  disagreeable  than 
the  symptoms. 

(2)  Icterus  of  Infectious  or  of  Hemolytic  Origin  (see  also  p.  803) 

Simple  catarrhal  jaundice  shades  almost  imperceptibly  into  the  type 
now  to  be  considered.  This  is  of  wide  variety  and  may  be  made  to 
include,  for  the  sake  of  convenience,  both  those  cases  which  are  clearly 
infectious  in  origin,  and  those  where  it  is  known  that  hemolysis  within 
the  circulation  has  taken  place;  the  latter  condition  being  sometimes 
consecutive  to  the  former;  sometimes  occurring  independently  of  it. 
The  probability  is  that  all,  or  nearly  all,  instances  of  this  form  of  icterus 
are  in  the  final  event  and  in  the  broader  sense  really  obstructive.  This 
may  be  the  result  in  some  cases  of  choking  of  the  minute  intrahepatic 
blood-vessels  with  released  blood-coloring  matter,  or  of  the  capillary 
bile-ducts  with  thick  bile;  both  resulting  from  the  hemolysis  in  process; 
or  in  other  cases  perhaps  being  caused  by  swelling  of  the  biliary  passages 
(angiocholitis)  the  product  of  the  infectious  process.  They  are  not 
usually,  however,  obstructive  in  the  narrower  sense.  There  is  no  sharp 
differentiation  possible  between  some  of  the  cases  believed  with  reason  to 
be  infectious  and  others  of  the  obstructive  catarrhal  class;  nor  can  we 
make  a  sharp  distinction  between  infectious  and  hemolytic  icterus  in  all 
cases,  inasmuch  as  the  hemolysis  very  probably  at  times  has  an  infectious 
origin.  That  true  hemolytic  icterus  can  occur  without  the  necessit}^ 
of  obstruction  in  the  liver  seems  very  probable.  Recent  experimental 
work  by  Rich2  appears  to  demonstrate  what  has  long  been  believed  by 
many;  that  extrahepatic  formation  of  bile-pigment  can  certainly  take 
place.  There  is  also  a  very  close  relationship  between  some  of  the  cases 
of  hemolytic  icterus  and  forms  of  splenomegaly  (Krumbhaar).3 

Etiology. — -The  causes  are  various.  The  cases  may  develop  in  the 
course  of  any  of  the  acute  infectious  diseases,  such  as  malaria,  typhoid 
fever,  scarlet  fever,  pneumonia,  and  sepsis.  Pernicious  anemia  is  like¬ 
wise  a  cause,  the  icterus  being  the  result  of  the  hemolysis  which  is  taking 

1  Bull,  et  mem.  soc.  med.  d.  h6p.,  1920,  XLIV,  697. 

2  Johns  Hopk.  Hosp.  Bull.,  1925,  XXXVI,  233. 

3  Journ.  Exper.  Med.,  1912-14,  various  references;  Amer.  Journ.  Med.  Sci., 
1915,  CL,  227. 
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place.  The  disease  has  also  repeatedly  been  known  to  occur  in  local  and 
sometimes  wide-spread  epidemics;  a  strong  indication  of  its  infectious 
origin.  Ihe  nature  of  the  germ  producing  the  infection  is  not  clearly 
understood.  Doubtless  more  than  one  species  have  the  power  to  cause  it. 

t  suc^  outbreaks  in  England  are  quoted  by  Guthrie.1 

in  the  United  States  epidemics  have  been  carefully  studied  by  Blumer,2 
v  10  found  about  300  epidemic  outbreaks  of  infectious  jaundice  occurring 
from  1920  to  1923.  In  50  outbreaks,  studied  in  more  detail  and  involving 
approximately  3700  patients,  72  per  cent,  took  place  in  the  autumn  and 
winter,  and  70  per  cent,  of  the  patients  were  children  or  young  adults. 
Ihe  severe  form  of  icterus  known  as  Weil’s  disease  is  also  clearly  of  an 
m  ectious  nature,  in  all  probability  being  due  to  the  spirochaeta  ictero- 
haemorrhagica,  an  organism  which  has  been  discovered  in  the  blood  and 
\  anous  organs  (Inadae£  al.).z  Noguchi,4  Jobling  and  Eggstein5  and  others 
have  found  the  germ  m  rats,  and  believe  that  this  animal  may  transmit 
the  infection.  Blumer’s  careful  study  of  the  subject  does  not,  however 
make  it  appear  that  any  spirochete  is  the  cause  of  the  condition  as  usually 
seen  m  the  United  States.  J 

I  •  ,  •  AA  —There  is  great  variation  in  the  intensity  of  the  symp- 

toms  m  the  different  forms  of  infectious  icterus  which  are  included  under 
this  heading.  In  many  cases  the  discoloration  of  the  skin  is  less  marked 
than  m  the  catarrhal  icterus  previously  described,  and  the  stools  still  con¬ 
tain  bile  and  the  urine  none  ( acholuric  icterus).  This  is  true  especially 
oi  some  of  the  cases  of  icterus  resulting  from  septic  poisoning.  (See 
^epsis  of  the  New-born,  Vol.  I,  p.  293  and  Pernicious  Anemia,  Vol.  II,  p. 
u-i  S'  otherlnstances  the  jaundice  maybe  intense  and  the  urine  exhibit 
e;  Ihe  symptoms  in  general  are  little  characteristic,  and  often  over¬ 
shadowed  by  those  of  the  primary  diseases.  The  amount  of  bile  in  the 
urine  varies  with  the  case  and  with  the  cause.  A  slight  albuminuria  is  not 
infrequent.  In  the  severest  cases  of  infectious  icterus  ( Weil’s  disease) 
there  are  intense  discoloration  of  the  skin,  enlargement  of  the  liver  and 
spleen,  high  lever,  hemorrhage  from  the  mucous  membranes  or  into  the 
skm  nephritis,  delirium,  and  convulsions  or  coma.  In  the  worst  cases 
death  may  take  place  in  the  course  of  a  very  few  days.  Instances  of  this 
sort  are  rare  in  children.  In  some  cases  of  hemolytic  icterus  (Hayem  type)  6 
there  is  a  chronic  icterus  with  bile  in  the  blood-serum  but  not  in  the  urine 
and  no  symptoms  of  obstructive  jaundice  are  present.  There  is  anemia  and 
enlargement  of  the  liver  and  spleen.  In  none  of  Hayem’s  cases  was  there 
any  familial  history  of  icterus.  The  prognosis,  diagnosis  and  treatment  of 
forms  of  infectious  and  hemolytic  icterus  are  those  of  the  cause.  (See 

also  p.  803.)  An  excellent  review  of  this  and  other  forms  of  hemolytic 
icterus  is  given  by  Tileston.7  J 

(3)  Icterus  Gravis  and  amiliai.  Icterus  in  the  New-born 

Congenital  Acholuric  Jaundice;  Congenital  Hemolytic  Icterus:  Congenital  Family 

ChoJemia)  J 

Here  may  be  grouped  a  class  of  cases  characterized  by  the  tendency 
to  iamihal  incidence  usually  seen,  and  the  very  early  period  at  which  the 

1  Brit.  Jour.  Child.  Dis.,  1913,  X,  1. 

2  Jour.  Amer.  Med.  Assoc.,  1923,  LXXXI,  353. 

3  Jour.  Exper.  Med.,  1916,  XXIII,  377. 

4  Jour.  Exper.  Med.,  1917,  XXV,  755. 

3  Jour.  Amer.  Med.  Assoc.,  1917,  LXIX,  1787. 

6  Presse  med.,  1898,  V,  121. 

7  Medicine,  1922,  I,  355. 
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symptoms  appear  in  some  of  them.  Occasionally  infants  are  born  already 
jaundiced,  or  become  so  very  promptly;  have  a  very  distinct  familial 
history  of  the  disease;  are  evidently  much  more  ill  than  in  the  ordinary 
cases  of  icterus  neonatorum,  which  has  already  been  discussed,  and 
exhibit  a  discoloration  very  persistent,  although  finally  disappearing.  I 
have  seen  a  number  of  such  cases,  some  with  a  distinctly  hemorrhagic 
tendency.  In  considering  the  subject  no  reference  is  made  to  the  rare 
and  severe  cases  of  jaundice  depending  upon  obliteration  of  the  bile- 
ducts  or  congenital  hepatic  cirrhosis,  or  to  the  cases  in  the  new-born 
clearly  the  result  of  sepsis. 

As  to  the  familial  incidence,  some  remarkable  examples  have  been 
reported,  as,  for  instance,  those  of  Pearson1  in  which  10  of  11  children 
born  died  of  jaundice  soon  after  birth;  of  Arkwright2  where  14  out  of 
15  children  born  of  one  mother  suffered  jaundice  soon  after  birth  and 
10  died,  the  mother  having  had  icterus  at  the  age  of  4  years,  and  of  Hart3 
in  which  6  of  8  jaundiced  children  died.  A  number  of  other  series  have 
been  published,  among  them  a  family  reported  by  Hutchison  and  Panton4 
in  which  the  disease  had  occurred  in  3  generations,  and  one  observed  by 
Hattesen5  in  which  11  of  26  members  of  3  generations  were  jaundiced. 

It  would  appear  certain  that  there  are  at  least  2  conditions,  entirely 
different  in  nature,  to  be  included  under  the  heading  of  severe  or  familial 
icterus  of  the  new-born.  Minkowski6  reported  8  cases  occurring  in  the 
new-born  through  3  generations,  and  drew  attention  to  the  fact  that  the 
icterus  was  of  the  acholuric  variety,  the  urine  exhibiting  urobilin  but  no 
biliary  coloring-matter.  On  the  other  hand,  a  very  severe  familial 
icterus  has  been  described  as  occurring  in  the  new-born  in  which  the  urine 
contains  biliary  coloring-matter,  and  which  in  other  respects  differs  from 
the  acholuric  hemolytic  icterus.  Such  cases  are  not  frequent,  but  have 
been  reported  repeatedly,  and  critical  studies  have  been  made  by  Ylppo,7 
Abt8  and  others.  Rolleston9  collected  reports  of  25  family  groups  with 
130  cases.  Pfannenstiel10  was  one  of  the  first  to  describe  the  disease  in 
careful  detail. 

A  brief  account  of  the  two  forms  may  be  given. 

(a)  Congenital  Family  Hemolytic  Icterus  (see  also  p.  803) 

Etiology. — This  form  of  icterus  is  often  referred  to  as  the  Minkowski- 
Chauffard  type.  The  nature  of  the  cause  is  not  well  determined,  but  it 
seems  probable  that  there  is  a  defect  in  the  blood-forming  functions  of 
the  body,  and  also  that  an  increased  destruction  of  the  corpuscles  takes 
place  in  the  spleen.  The  hereditary  or  familial  influence  has  already  been 
spoken  of.  Other  diseases  seem  to  play  no  part.  In  older  children  chill¬ 
ing  or  over-fatigue  has  seemed  in  some  cases  to  be  the  immediate  cause  of 
the  development  of  the  jaundice.  Yet  even  although  no  jaundice  may  be 
present  shortly  after  birth,  the  tendency  to  develop  it  appears  to  be  [a 
congenital  one. 

1  Underwood’s  Diseases  of  Children,  1842,  101. 

2  Edin.  Med.  Jour.,  1902,  LIV,  156. 

3  Canad.  Med.  Assoc.  Jour.,  1925,  XV,  1008. 

4  Quart.  Jour,  of  Med.,  1909,  II,  432. 

5  Mittheil.  a.d.  Grenzgeb.  d.  Med.  u.  Chir.,  1924,  XXXVII,  293. 

6  Verhandl.  der  Kong.  f.  inn.  Med.,  1900,  XVIII,  316. 

7  Zeitschr.  f.  Kinderheilk.,  1918,  XVII,  334. 

8  Amer.  Jour.  Dis.  Child.,  1917,  XIII,  231. 

9  The  Practitioner,  1920,  CIV,  1. 

10  Munch,  med.  Wochenschr.,  1908,  LV,  2169;  2233. 
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Symptoms. — The  symptoms  may  be  present  at  birth  or  appear  soon 
after  it;  or  in  another  class  of  familial  cases  develop  only  after  the  patient 
reaches  childhood  or  even  adult  life.  The  degree  of  jaundice  varies 
with  the  case,  and  even  in  the  same  individual  from  time  to  time.  It  is 
usually  not  great  and  sometimes  is  very  slight,  and  it  is  of  an  acholuric 
character,  the  urine,  although  dark-colored  from  urobilin,  being  free 
of  biliary  coloring-matter,  or  showing  only  at  times  a  small  amount,  and 
the  feces  containing  bile.  As  pointed  out  by  Chauffard,1  there  is 
increased  fragility  of  the  corpuscles  to  salt-solutions  in  this  congenital 
hemolytic  jaundice,  one  of  the  normal  strength  producing  separation  of  the 
blood-coloring  matter.  (See  Vol.  I,  p.  213.)  This  is  not  invariably 
present.  Normally  laking  of  the  cells  begins  at  from  0.44  to  0.48  per  cent, 
salt-solution  and  is  complete  at  0.3  per  cent.  In  hemolytic  icterus  laking 
may  begin  at  from  0.7  to  0.6  per  cent,  and  be  complete  at  0.4  or  0.45 
per  cent.  This  fragility  is  in  sharp  contrast  to  the  condition  obtaining 
in  jaundice  of  any  other  nature.  In  fact  in  obstructive  jaundice  there  is 
an  increased  resistance  to  hypotonic  salt-solution.  Bile-pigment  is 
generally  present  in  the  blood-serum,  and  the  indirect  Van  den  Bergh 
reaction  is  obtained.  (See  p.  212.)  The  spleen  is  always  enlarged. 
There  is  anemia  of  moderate  degree,  with  a  few  megaloblasts  and  normo¬ 
blasts  and  many  reticulated  red  cells,  reaching  even  as  high  as  20  per  cent, 
of  the  erythrocytes.  The  number  of  leucocytes  is  not  altered.  There  is 
sometimes  seen  a  tendency  to  hemorrhage,  but  not  to  the  extent  character¬ 
istic  of  the  primary  hemorrhagic  diseases.  As  the  patient  grows  older 
the  general  condition  may  be  but  little  affected,  except  perhaps  during 
the  exacerbations,  in  which  there  may  be  digestive  disturbances.  There 
is  no  abdominal  tenderness  or  pain. 

Course  and  Prognosis. — There  is  no  tendency  to  recovery,  and  the 
jaundice  never  entirely  disappears;  but,  on  the  other  hand,  the  general 
health  of  the  patient  is,  as  a  rule,  little  affected,  except  for  the  exacerba¬ 
tions  referred  to. 

Diagnosis. — -This  rests  especially  upon  the  family  history,  when 
obtainable;  the  moderate  degree  of  jaundice;  the  fragility  of  the  corpuscles; 
the  beginning  in  infancy  usually  seen;  the  absence  of  bile  from  the  urine 
and  its  presence  in  the  feces;  and  the  enlargement  of  the  spleen.  The 
differentiation  from  the  familial  icterus  gravis  will  be  considered  shortly. 
The  Hay  era  type  of  hemolytic  icterus  is  an  acquired  affection  without  famil¬ 
ial  history,  and  occurring  at  any  age.  Biliary  cirrhosis  of  the  liver  is  of 
later  development,  generally  without  familial  history,  and  there  is  a 
greater  degree  of  jaundice.  Banti’s  disease  (p.  800)  is  primarily  a  disorder 
of  the  spleen,  the  jaundice  being  generally  a  later  development,  and  no 
increased  fragility  of  the  corpuscles  being  present. 

Treatment. — For  most  of  the  cases  this  is  symptomatic  merely. 
Splenectomy  has  been  done  with  success,  but  should  not  be  employed 
unless  the  general  condition  of  the  patient  is  suffering. 

(5)  Familial  Icterus  Gravis  in  the  New-born 

Etiology. — The  nature  of  the  disorder  is  not  understood.  The  famil¬ 
ial  occurrence  has  already  been  referred  to,  and  although,  in  the  absence 
of  careful  studies  of  the  blood  and  reports  upon  the  urine,  it  is  impossible 
to  be  sure  that  all  the  recorded  cases  belong  to  this  category,  yet  this 
may  well  be  assumed  from  the  severity  of  the  symptoms.  Several  infants 
may  exhibit  it,  but  not  always  in  succession.  The  direct  cause  is  only 

*La  sem.  med.,  1907,  XXVII,  25. 
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surmised.  Sepsis  is  suggested  by  Knopfelmacher,1  while  Ylppo2  thinks 
it  a  persistence  of  the  fetal  condition  of  the  liver.  There  is  nothing  about 
the  nature  of  the  birth  or  the  condition  of  the  child  to  explain  the  develop¬ 
ment  of  the  disease.  There  is  no  evidence  of  syphilis.  The  disorder  is 
less  likely  to  appear  in  the  first  or  the  second  child  of  the  family  than  later. 

Pathological  Anatomy. — The  lesions  described  vary.  Extensive 
degeneration  of  the  cells  of  the  liver  has  been  observed,  as  has  fatty  change 
and  round-celled  infiltration.  Hyperactivity  of  the  reticulo-endothelial 
cells  of  the  spleen  has  been  mentioned  (Klemperer).3  There  is  little 
found,  however,  at  autopsy  which  satisfactorily  explains  the  jaundice. 

Symptoms. — The  attack  develops  usually  in  the  first  or  second  days 
of  life.  The  icterus  at  first  resembles  the  ordinary  icterus  neonatorum, 
but  it  grows  rapidly  and  progressively  more  intense.  The  stools  are 
diarrheal  and  yellow,  and  sometimes  exhibit  blood;  the  urine  contains 
bile;  hemorrhages  take  place  into  the  skin  and  from  the  mucous  mem¬ 
branes  and  the  umbilicus;  prostration  rapidly  develops;  convulsions  often 
occur,  and  the  child  usually  dies  in  a  few  days. 

The  prognosis  is  unfavorable.  Out  of  Rolleston's  130  collected  cases, 
only  30  survived. 

Diagnosis. — This  is  to  be  made  from  congenital  obliteration  of  the  bile 
ducts  by  the  absence  of  signs  of  obstruction,  the  stools  containing  biliary 
coloring-matter.  From  familial  hemolytic  icterus  it  is  distinguished  by 
the  very  much  greater  severity  of  the  symptoms  and  intensity  of  the 
jaundice;  by  the  constant  development  of  the  color  in  the‘early  days  of 
life,  and  by  the  absence  of  the  characteristic  changes  in  the  blood. 
Splenic  enlargement  may  be  present,  but  is  inconstant  and  slight. 

Treatment  is  entirely  symptomatic.  Klemperer4  suggests  the  use  of 
glucose  transfusions  to  protect  the  liver  against  further  destruction  by 
sustaining  its  glycogen-reserve.  Blood-transfusion  may  be  tried. 

(4)  Icterus  from  Other  Causes 

Jaundice  appears  in  many  other  conditions  than  those  mentioned.  In 
some  it  is  but  a  mild  symptom;  in  some,  although  a  prominent  one,  it  is 
grouped  with  other  features  in  such  a  way  that  a  separate  description 
of  the  complex  is  necessary.  Typical  obstructive  jaundice,  not  of  a 
catarrhal  nature,  occurs  in  childhood  rarely  from  the  presence  of  impacted 
gall-stones,  the  pressure  of  a  malignant  growth  upon  the  bile  ducts,  or  the 
wandering  of  a  worm  into  these.  The  ingestion  of  such  poisons  as  arsenic 
and  phosphorus  or  the  accident  of  a  snake-bite  are  possible  causes  of 
icterus  of  a  hemolytic  nature.  Cirrhosis  of  the  liver  may  have  icterus  as 
a  symptom,  or  it  may  occur  in  the  course  of  hepatic  abscess,  or  of  some 
form  of  splenic  enlargement  or  of  anemia,  and  is  very  well  marked  in 
acute  yellow  atrophy,  and  in  the  acute  infectious  hemoglobinemia  already 
described  (Vol.  I,  p.  296)  among  diseases  of  the  new-born. 

(5)  Acute  Yellow  Atrophy  of  the  Liver 

This  disease,  one  of  the  forms  of  icterus  gravis,  uncommon  at  any  time 
of  life,  is  very  rare  in  childhood  and  infancy.  Phillips5  was  able  to  collect 
41  cases  in  children,  including  1  case  of  his  own;  and  Francioni6  places  the 

1  Ergeb.  der  inn.  Med.  u.  Kinderkr.,  1910,  Y,  205. 

2  Lqc.  cit, 

3  Amer.  Jour.  Dis.  Child.,  1924,  XXVIII,  212. 

4  Loc.  cit. 

5  Amer.  Jour.  Med.  Sci.,  1912,  CXLIII,  177. 

6  Riv.  di  clin.  pediat.  1914,  XII,  653. 
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number  at  46,  and  a  few  additional  ones  have  since  been  reported.  One 
of  the  youngest  on  record  was  in  an  infant  of  4  days  (Politzer).1  Twice 
as  many  boys  as  girls  are  attacked;  in  contradistinction  to  adult  life,  in 
which  more  women  suffer.  I  have  seen  2  cases  in  later  childhood,  one  of 
which,  in  a  boy  of  7  years,  I2  have  previously  reported. 

The  usual  pathological  lesions  are  found  at  autopsy;  the  liver  being 
shrunken  perhaps  to  half  size,  with  a  more  or  less  wide-spread  paren¬ 
chymatous  degeneration  present.  Efforts  at  a  reparative  process  in 
the  liver  have  been  discovered.  The  causes  and  symptoms  appear  to  be 
the  same  as  in  adult  life.  The  former  are  entirety  unknown,  although  the 
occurrence  of  acute  digestive  disturbances,  acute  febrile  diseases,  or 
syphilis  has  sometimes  been  observed,  and  may  have  predisposed  in  some 
way.  The  disease  is  ushered  in  by  icterus  of  an  ordinary  type,  which 
may  last  a  few  days  or  1  or  2  weeks.  After  this  there  develop  rapidly 
high  fever,  hemorrhages,  vomiting,  and  such  nervous  symptoms  as  con¬ 
vulsions,  delirium,  or  coma  as  in  other  forms  of  severe  icterus.  In  addi¬ 
tion  there  is  a  progressive  diminution  in  the  size  of  the  liver  with  local 
tenderness,  and  death  takes  place  in  3  or  4  days.  The  diagnosis  rests 
upon  the  grave  general  symptoms,  the  presence  of  intense  jaundice,  the 
diminution  in  the  size  of  the  liver,  and  the  occurrence  of  bile  and  of  leucin 
and  tyrosin  in  the  urine.  It  is  difficult  to  understand  how  patients  with 
the  serious  alterations  of  the  liver,  which  this  disease  shows  at  autopsy, 
could  survive,  and  an  element  of  doubt  must  attach  to  the  few  reported 
instances  of  recovery,  although  some  appearing  to  be  reasonably  certain 
instances  are  on  record.  Fletcher3  reports  a  case  recovering  after  repeated 
hypodermoclysis. 

Subacute  Atrophy  of  the  Liver. — Certain  cases  have  been  described 
under  this  title.  Chisolm4  details  9  instances  which  he  had  collected 
from  medical  literature,  Wegerle5  reported  2  cases,  and  Fraser6  1  case. 
The  causes  are  probably  different  from  that  of  the  acute  disease,  vary 
with  the  case,  and  sometimes  are  distinctly  discoverable  at  autopsy; 
cirrhosis,  tuberculosis,  and  infection  being  among  them.  The  symptom 
always  present  was  jaundice;  but  in  other  respects  the  clinical  manifesta¬ 
tions  were  not  characteristic.  Leucin  and  tyrosin  were  not  found  in  the 
urine  in  any.  The  disease  lasted  several  weeks.  All  of  the  cases  reported 
have  terminated  fatally. 


ENLARGEMENT  OF  THE  LIVER 

Increase  of  the  size  of  the  liver  is  very  frequent  in  early  life,  being  a 
symptom  in  a  large  number  of  diseased  conditions.  Among  these  may 
be  mentioned  rachitis;  congenital  syphilis;  tuberculosis;  congestion,  espe¬ 
cially  from  heart-disease;  fatty  and  amyloid  degeneration;  tumors; 
hydatid  cysts;  cirrhosis;  and  certain  diseases  of  the  blood  and  the  blood- 
making  organs.  The  diagnosis  of  these  various  conditions  is  made  by 
consideration  of  the  symptoms  exhibited  by  other  organs.  The  remain¬ 
ing  disorders  of  the  liver  to  be  described  have  enlargement  as  a  symp¬ 
tom  at  some  period  of  their  course. 

1  Jahrb.  f.  Kinderheilk.,  1860,  III,  40. 

2  Arch,  of  Pediat.,  1899,  XVI,  330. 

3  Garrod,  Batten  and  Thursfield,  Diseases  of  Children,  1913,  210. 

4  Brit.  Jour.  Child.  Dis.,  1914,  XI,  397. 

5  Frankfurter  Zeitschr.  f.  Pathol.,  1914,  XV,  89. 

6  Amer.  Jour.  Med.  Sci.,  1916,  CLII,  202. 
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This  is  an  uncommon  disease  in  early  life.  Omitting  certain  ones  of 
doubtful  diagnosis,  I  recall  seeing  but  2  cases,  one  an  instance  of  typical 
alcoholic  cirrhosis  in  a  girl  of  11  years;  the  other  a  probable  biliary  cirrho¬ 
sis  in  a  child  of  6  years.  Collective  studies  of  the  affection  as  observed  in 
children  have  been  made  by  Howard,1  Edwards,2  Jones3  and  others. 

Etiology.— The  disease  may  attack  children  of  any  age,  but  appears 
commonest  in  later  childhood.  Jones  records  cirrhosis  33  times  in 
17,891  autopsies  on  children,  giving  an  incidence  of  0.185  per  cent.  In 
Edwards’  series  of  100  cases  65  were  from  6  to  16  years  old.  The  major¬ 
ity  of  the  reported  instances  have  been  in  males  (Edwards,  53  males;  33 
females;  14  not  stated).  The  causes  are  various,  but  are  probably 
oftenest  of  a  toxic  or  infectious  nature.  The  disease  appears  in  some 
instances  to  follow  the  acute  infectious  fevers  or  gastro-intestinal  infec¬ 
tions,  but  the  real  influence  of  these  is  doubtful.  According  to  most 
statistics  the  misuse  of  alcohol  has  been  the  cause  in  a  not  large  percent¬ 
age  in  early  life.  Thus  in  Edwards’  series  of  100  cases  there  was  a  posi¬ 
tive  history  of  the  ingestion  of  alcohol  in  only  11.  In  Jones’  collection 
of  300  cases,  however,  representing  different  types  of  cirrhosis,  but  not 
including  the  cases  of  Ghose,4  there  were  74  instances  of  alcoholic  cirrhosis. 
Syphilis  appears  to  be  the  causative  factor  in  few  instances;  and  although 
it  is  probable  that  the  majority  of  those  seen  in  early  infancy  depend  upon 
a  syphilitic  process,  it  is  very  likely  that  in  most  of  those  designated  as 
cirrhosis  the  pathological  lesions  are  not  purely  of  a  cirrhotic  nature. 
Malaria  and  tuberculosis  are  also  probable  causes,  and  chronic  passive 
congestion  from  disease  of  the  heart,  polyserositis,  or  other  conditions 
gives  rise  to  the  disorder.  The  occurrence  of  a  congenital  biliary  cirrhosis 
has  already  been  referred  to  in  connection  with  congenital  obliteration  of 
the  bile  ducts  (Vol.  I,  p.  307).  This  is  the  form  of  cirrhosis  oftenest  seen 
in  the  new-born,  but  is  rare.  Biliary  cirrhosis  is  met  with  more  frequently 
in  later  childhood  than  before  this  period.  A  familial  tendency  has  also 
been  observed  in  cirrhosis  of  both  the  portal  and  biliary  types.  An  inter¬ 
esting  family-history  with  4  children  affected  is  reported  by  Bramwell.5 

Not  included  in  the  statistics  quoted  appears  to  be  a  special  form  of 
biliary  cirrhosis  reported  as  not  infrequent  in  infants  in  hot  countries, 
which  exhibits  a  decided  familial  tendency.  This  is  stated  by  Ghose 
to  be  very  common  in  India,  where  he  had  observed  400  cases,  of  which 
6  recovered. 

Pathological  Anatomy. — This  is  of  the  nature  seen  in  adult  life, 
with  the  exception  that  final  shrinking  of  the  size  of  the  organ  in  early  life  is 
less  frequent.  This  is  probably  because  the  cause  is  less  often  the  misuse 
of  alcohol,  and  the  process  is,  therefore,  not  so  often  in  children  an  atrophic 
or  portal  cirrhosis,  as  that  of  the  hypertrophic  or  biliary  form.  In  the 
cases  of  portal  origin  there  is,  namely,  generally  a  diminution  in  the  size 
of  the  liver,  its  surface  is  uneven,  and  section  shows  an  irregular  distribu¬ 
tion  of  connective-tissue-hypertrophy  compressing  and  penetrating  the 
lobules,  and  producing  degeneration  and  atrophy  of  the  cells.  In  the 
biliary  type,  or  hypertrophic  cirrhosis  (Hanot’s  cirrhosis),  the  spleen 
and  liver  are  enlarged,  the  latter  being  greenish  or  yellowish  in  color, 

1  Amer.  Jour.  Med.  Sci.,  1887,  XCIV,  350. 

2  Arch,  of  Pediat.,  1890,  VII,  502. 

3  Brit.  Jour.  Child.  Dis.,  1907,  I  V,  1. 

4  Lancet,  1895,  I,  321. 

6  Edin.  Med.  Jour.,  1916,  XVII,  90. 
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and  on  section  showing  an  interlobular  overgrowth  of  connective  tissue 
compressing  the  small  bile-ducts,  and  an  inflammation  of  these.  In 
another  type  of  hypertrophic  cirrhosis,  depending  upon  the  chronic 
passive  congestion  of  cardiac  disease,  especially  chronic  pericarditis, 
the  nut-meg  liver  is  produced.  To  the  evidences  of  engorgement  in  this 
form  is  added  a  moderate  development  of  fibrosis  under  the  capsule  and 
unevenly  throughout  the  liver.  The  spleen  is  enlarged. 

Although  this  description  represents  the  types  of  pathological  changes 
seen,  mixed  forms  are  common,  the  cirrhotic  changes  occurring  often 
irregularly.  The  pathological  alterations  observed  m  the  liver  in  heredi¬ 
tary  syphilis  may  be  clearly  cirrhotic,  showing  an  interstitial  hepatitis, 
and  this  may  be  further  combined  with  scattered  gummata  of  various 
size.  (See  Syphilis  of  the  Liver,  Vol.  I,  pp.  659,  667,  672.) 

Symptoms. — These  do  not  differ  greatly  from  those  seen  m  adult 
life.  The  early  symptoms  are  modified,  but  suggest  a  digestive  dis¬ 
turbance,  with  loss  of  appetite  and  not  infrequently  diarrhea  and  occa¬ 
sional  vomiting,  followed  later  by  progressive  emaciation  with  a  sallow 
pallor,  more  or  less  dilatation  of  the  abdominal  veins,  enlargement 
of  the  liver  and  spleen,  and  ascites.  Albumin  may  appear  in  the  urme 
if  a  complicating  nephritis  develops.  Later,  the  liver  may  grow  smaller 
than  normal  (atrophic  form),  or  it  may  remain  enlarged  (hypertrophic 
form).  Hemorrhages  from  the  skin  or  mucous  membranes  are  uncom¬ 
mon,  and  the  temperature  is  irregular;  there  being  sometimes  attacks 
of  fever  with  abdominal  pam  and  sometimes  a  subnormal  temperature. 
In  the  atrophic  form  of  the  disease  jaundice  is  absent  or  slight  and  ascites 
is  common;  while  in  biliary  cirrhosis  the  icterus  is  often  intense,  the  urine 
contains  bile,  the  stools  are  not  acholic,  the  spleen  is  greatly  enlarged, 
and  ascites  is  less  frequent.  The  symptoms  of  congenital  biliary  cirrhosis 

have  already  been  described  (Vol.  I,  p.  307). 

Course  and  Prognosis. — The  course  is  often  more  rapid  than  m 
adults,  although  the  disease  sometimes  lasts  several  years.  The  prog¬ 
nosis  is  unfavorable,  death  taking  place  from  exhaustion,  often  with  diar¬ 
rhea  and  sometimes  with  delirium,  coma,  or  convulsions.  Pulmonary 
complications  may  develop  and  be  the  direct,  cause  of  the  fatal  ending. 
In  cases  of  cirrhosis  of  any  type  of  long  duration  the  growth  of  the  body 
may  be  retarded.  In  the  hypertrophic  form  exacerbations  of  symptoms 
occur  from  time  to  time,  with  renewed  fever  and  pain,  followed  by  periods 
of  quiescence. 

Diagnosis.— Early  in  the  disease  there  are  no  certain  data  upon 
which  a  diagnosis  can  be  based;  later,  enlargement  of  the  liver  and  spleen, 
jaundice,  and  attacks  of  fever  and  abdominal  pain,  make  the  diagnosis 
of  biliary  cirrhosis  probable.  Banti’s  disease  (see  p.  800)  is  distin¬ 
guished  by  the  leucopenia,  the  lesser  degree  of  jaundice  and  the  pre¬ 
dominating  and  early  splenic  enlargement.  Congenital  hemolytic  icterus 
is  recognized  by  the  absence  of  bile  from  the  urine,  the  much  less  degree 
or  absence  of  enlargement  of  the  liver,  and  the  increased  fragility  of  the 
red  blood-corpuscles.  The  presence  of  ascites  is  oftener  dependent  upon 
a  tuberculous  peritonitis:  and  it  is  only  if  the  liquid  is  removed  by  tapping 
that  an  abnormal  diminution  in  the  size  of  the  liver  may  be  determined 
and  the  diagnosis  of  an  atrophic  cirrhosis  made,  or  a  hypertrophic  cirrho¬ 
sis  found  associated  with  chronic  pericarditis  or  mediastinitis.  The 
occurrence  of  hemorrhages  is  a  suggestive  symptom  of  cirrhosis. 

Treatment. — This  can  be  but  palliative,  with  the  intent  of  pro¬ 
longing  life.  The  diet  should  be  as  unirritating  as  possible,  milk  being 
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most  useful  for  this  purpose.  Should  there  be  any  suspicion  of  the  exist¬ 
ence  of  syphilis,  treatment  for  this  disease  should  be  given.  This  is 
the  only  form  of  cirrhosis  in  which  permanent  benefit  by  drugs  may  be 
hoped  for.  On  the  ground  that  the  symptoms  may  be  due  to  congestion 
and  not  to  cirrhosis,  purgatives  should  be  tried;  and  if  disease  of  the  heart 
is  present,  remedies  should  be  given  appropriate  to  this.  As  in  the  case  of 
adults,  aspiration  of  the  fluid  is  sometimes  necessary.  Surgical  meas¬ 
ures  to  establish  collateral  circulation  have  repeatedly  succeeded  in 
adults,  and  recovery  followed  in  the  case  of  a  boy  of  6  years  with  alcoholic 
cirrhosis  reported  by  Grosz.1 


FATTY  LIVER 

Fatty  infiltration  of  the  liver  is  a  common  affection  in  early  life, 
especially  in  infancy.  Freeman2  found  it  in  40  per  cent,  of  496  autop¬ 
sies  in  children;  a,nd  his  studies  show,  too,  that  there  was  no  special 
relationship  of  this  lesion  to  any  one  other  disorder,  although  it  was 
oftener  present  in  acute  infections  than  in  chronic  wasting  diseases.  The 
liver  is  large,  smooth,  and  in  well-marked  cases  of  a  decidedly  yellow 
color,  and  is  distinctly  greasy  on  section.  Wollstein3  found  fatty  liver  in 
a  surprisingly  large  number  of  cases  dying  of  tuberculous  disease  (45  in  67 
cases).  In  fatty  infiltration,  which  is  the  common  form,  the  hepatic  cells 
are  infiltrated  with  fat,  but  the  cell-nucleus  is  unaltered.  When  fatty 
degeneration  is  present,  the  result  of  toxic  or  infectious  processes,  the 
cells  and  nuclei  undergo  a  degenerative  process,  and  become  granular  and 
cease  to  stain  normally.  Kohn4  describes  4  fatal  cases  of  acute  fatty 
enlargement  of  the  liver  in  infants  under  1  year  of  age.  In  2  of  these  the 
etiology  was  unknown;  of  the  other  2,  one  had  ingested  phosphorus  and 
the  other  arsenic.  Apart  from  hepatic  enlargement  there  are  no  special 
symptoms  of  fatty  infiltration  which  make  it  possible  to  recognize  it  with 
certainty  during  life. 

The  prognosis  and  treatment  are  that  of  the  disorder  producing  it,  as 
far  as  this  can  be  ascertained. 

AMYLOID  LIVER 

Amyloid  degeneration  of  the  liver  is  the  result  of  a  number  of  con¬ 
ditions,  and  is  associated  with  similar  degeneration  in  other  organs,  such 
as  the  kidneys,  spleen  and  intestine.  Chronic  suppurative  processes  are 
prominent  among  the  causes.  Consequently,  amyloid  liver  is  seen  in 
tuberculous  disease  of  the  bones  and  lymphatic  glands,  and  in  long-con¬ 
tinued  empyema  and  bronchiectasis.  It  may  occur  also  as  a  result  of 
syphilis  and  rickets.  The  increase  in  the  size  of  the  liver  is  often  greater 
than  in  any  other  form  of  hepatic  enlargement.  The  organ  is  smooth, 
waxy  and  glistening  in  appearance,  hard,  firm,  and  gives  the  ordinary 
amyloid-red  reaction  with  iodine.  The  walls  of  the  arterioles  first  suffer 
from  the  degeneration  and  then  the  hepatic  cells. 

The  symptoms  are  indefinite  and  are  largely  those  of  the  causative 
primary  disorder.  There  is  a  very  striking  waxy  pallor  of  the  face, 
emaciation  is  common,  diarrhea  is  frequent,  and  the  digestion  in  general 
much  impaired.  Albuminuria  and  general  dropsy  are  not  uncommon, 

1  Ref.  Monatsschr.  f.  Kinderheilk.,  1903,  II,  386. 

2  Arch,  of  Pediat.,  1900,  XVII,  81. 

3  Amer.  Jour.  Med.  Sci.,  1902,  CXXIII,  817. 

4  Amer.  Jour.  Dis.  Child.,  1924,  XXVII,  376. 
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depending  upon  the  complicating  amyloid  involvement  of  the  kidneys  or 
upon  pressure  of  the  very  large  liver  upon  the  abdominal  vessels.  Unless 
produced  by  such  causes,  ascites  is  infrequent.  There  is  generally  no 
icterus,  abdominal  pain  or  tenderness.  The  much  enlarged,  smooth  liver 
and  spleen  can  be  readily  felt  through  the  abdominal  walls. 

The  course  of  the  disease  is  slow,  and  the  prognosis  is  unfavorable, 
although  not  invariably  so  if  the  causative  disease  can  be  arrested. 
Death  occurs  from  exhaustion  or  from  some  intercurrent  affection. 

The  diagnosis  is  based  upon  the  occurrence  of  very  large  liver  and 
spleen,  the  peculiarly  waxy  pallor,  and  the  presence  of  some  primary 
affection  capable  of  producing  the  degeneration.  Treatment  is  purely 
that  of  the  cause. 


ABSCESS  OF  THE  LIVER 
(Suppurative  Hepatitis) 

This  is  a  very  uncommon  condition  in  early  life.  The  disease  at  this 
period  has  been  studied  especially  by  Musser1  in  1890,  who  could  collect 
but  34  cases  ;  and  more  recently  by  Legrand2  who  has  increased  the  num¬ 
ber  to  122.  Even  in  tropical  countries  the  latter  writer  found  abscess 
uncommon  in  early  life.  The  youngest  case  we  have  seen  was  in  an 
infant  of  4  months  of  age,  in  whom  there  were  3  streptococcic  abscesses 
of  the  liver  apparently  secondary  to  infection  in  the  skin.  Seitz3  refers 
to  the.  number  as  140  from  the  newer  pediatric  literature. 

Etiology. — The  causes  are  the  same  as  in  adults,  among  them  being 
trauma  ;  suppurative  processes  of  the  skin,  bones,  appendix,  peritoneum, 
etc.;  the  infectious  diseases;  dysentery;  and  pulmonary  tuberculosis.  In 
addition,  in  early  life,  abscess  is  due  to  the  wandering  of  ascarides  into 
the  bile-ducts,  and  exceptionally  is  dependent  upon  sepsis  connected  with 
the  umbilical  vessels.  In  Legrand’s  series  31  per  cent,  of  the  cases 
depended  upon  dysentery;  19  per  cent,  on  trauma;  15  per  cent,  on  appen¬ 
dicitis;  6  per  cent,  on  typhoid  fever;  10  per  cent,  on  tuberculosis;  13 
per  cent,  on  intestinal  worms  and  9  per  cent,  on  pyemia.  The  abscess 
may  be  single,  as  when  resulting  from  trauma;  or  oftener  multiple,  as 
when  of  septic  origin,  the  immediate  cause  then  being  a  suppurative 
pylephlebitis.  Occasionally  pus  from  a  hepatic  abscess  collects  between 
the  diaphragm  and  the  liver  ( subphrenic  abscess).  (See  p.  234.)  It  is  to 
be  noted,  however,  that  abscess  in  this  region  may  arise  in  other  ways. 

Symptoms. — The  symptoms  of  solitary  abscess  consist  of  pain  and 
tenderness  in  the  hepatic  region  ;  enlargement  of  the  liver  either  upward  or 
downward;  fever  of  a  hectic  type  with  chills  and  sweats;  emaciation;  loss 
of  strength;  vomiting ;  diarrhea;  loss  of  appetite;  leucocytosis,  and  some¬ 
times  slight  jaundice.  In  some  instances  the  pain  is  not  in  the  region 
of  the  liver  but  in  the  chest,  the  right  shoulder,  or  the  abdomen.  There 
may  be  painful  respiration,  and  cough  or  shortness  of  breath  if  the  disease 
is  in  the  upper  portion  of  the  liver.  When  the  symptoms  described  are 
associated  with  a  history  of  an  injury  in  the  hepatic  region,  occurring  per¬ 
haps  some  time  before,  the  presence  of  abscess  is  very  probable.  Only  a 
successful  aspiration  can  make  the  diagnosis  certain.  The  symptoms  of 
multiple  abscess  are  less  definite.  If,  following  the  existence  of  a  known 
suppurating  focus,  there  develop  painful  enlargement  of  the  liver,  jaun- 

1  Cyclop.  Dis.  of  Child.,  Keating;  1890,  III,  466. 

2  Arch,  de  med.  des  enf.,  1906,  IX,  129. 

3  Pfaundler  and  Schlossmann,  Handb.  d.  Kinderheilk.,  1923,  III,  362. 
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dice,  fever  of  a  hectic  type,  diarrhea,  and  typhoid  symptoms,  the  existence 
of  multiple  abscesses  may  be  suspected. 

Course  and  Prognosis.— These  vary  with  the  nature  of  the  affec¬ 
tion.  The  duration  is  generally  from  1  to  2  months.  If  in  the  case  of 
single  abscess  the  pus  can  be  reached  by  operation,  the  chance  of  recovery 
is  fair,  depending,  however,  upon  the  seat.  When  in  the  upper  portion 
close  to  the  diaphragm  the  prognosis  is  not  favorable.  Multiple  abscesses 
always  give  a  most  unfavorable  prognosis.  Treatment  is  entirely  sur¬ 
gical,  aspiration  or  incision  being  required. 

MORBID  GROWTHS  OF  THE  LIVER 

Tumors  of  the  liver  are  not  of  common  occurrence  in  early  life.  They 
have  been  studied  especially  by  Steffen1  who  collected  39  cases  of  primary 
malignant  growths.  Carcinoma,  adenocarcinoma,  and  sarcoma  may  be 
mentioned  among  neoplasms  of  this  class.  Hepatoma,  a  primary  epithe¬ 
lial  tumor,  is  described  by  Wollstein  and  Mixsell.2  In  the  majority  of 
cases  the  tumor  is  secondary  to  one  elsewhere  in  the  body,  but  in  a  con¬ 
siderable  number  it  is  primary.  It  is  noteworthy  that  in  early  life  car¬ 
cinoma  appears  to  be  more  frequent  in  the  liver  than  in  other  localities. 
I3  have  observed  1  case  of  primary  carcinoma  in  an  infant  of  21  months, 
and  have  been  able  to  collect  in  all,  including  this,  55  instances  of  primary 
carcinoma  of  the  liver  in  early  life.  Nicolaysen4  found  that  more  than  100 
cases  of  carcinoma  of  the  liver  have  been  recorded.  Among  nonmalignant 
growths  are  congenital  multiple  or  unilocular  cysts,  acquired  non-para- 
sitic  cysts,  lipoma,  fibroma,  adenoma  and  angioma.  Either  of  the  last 
two  may  be  multiple  or  single.  Veeder  and  Austin5  describe  a  case  of 
multiple  congenital  hemangio-endothelioma,  and  refer  to  3  others 
recorded  in  medical  literature.  Foote6  also  reports  a  case  apparently  of 
this  type,  which  he  designates  hemangio-endothelio-sarcoma,  occurring 
in  a  boy  of  3  months  of  age,  and  collects  10  others. 

The  symptoms  of  growths  of  the  liver  consist  in  steadily  increasing 
size  of  the  organ,  which  often  exhibits  irregularly  nodular  masses;  increas¬ 
ing  debility;  abdominal  pain;  and  the  various  symptoms  depending  upon 
pressure.  Yet  ascites  and  icterus  may  be  absent  until,  perhaps,  the 
latest  stages. 

Among  new-growths  may  conveniently  be  placed  tuberculosis  of  the 
liver,  always  secondary  to  tuberculous  lesions  elsewhere.  Only  occasion¬ 
ally  large,  cheesy  masses  are  found,  but  miliary  tubercles  on  the  surface 
of  the  liver  or  scattered  through  the  organ  are  of  common  occurrence. 

ECHINOCOCCUS  OF  THE  LIVER 
(Hydatids) 

This  is  of  very  exceptional  occurrence  in  infants  and  children,  and  this 
is  especially  true  of  North  America.  The  causes  and  symptoms  are  the 
same  as  in  adult  life.  The  parasite  is  the  echinococcus-form  of  the  taenia 
echinococcus,  a  minute  tapeworm  occurring  in  the  dog.  If  by  the 
ingestion  of  contaminated  food  or  water  the  eggs  by  chance  enter  the 

1  Malign.  Geschwtilste  im  Kindersalter,  1905,  77. 

2  Arch,  of  Pediat.,  1919,  XXXVI,  268. 

3  Amer.  Jour.  Med.  Sci.,  1918,  CLV,  79. 

4  Norsk.  Mag.  f.  Laegevidensk,  1924,  LXXXV,  719. 

5  Amer.  Jour.  Med.  Sci.,  1912,  CXLIII,  102. 

6  Jour.  Amer.  Med.  Assoc.,  1919,  LXXIII,  1042. 
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stomaeh  of  man  or  other  animals,  they  produce  embryos  which  penetrate 
tiie  blood-vessels  and  lymph-channels  and  lodge  oftenest  in  the  liver 
Here  the  parasite  develops  into  a  cyst,  which  increases  in  size  inde- 
pendently  of  the  production  of  daughter-cysts.  The  principal  symptom 
is  the  enlargement  of  the  hepatic  area  which  the  cysts  produce.  This 
may  be  discovered  by  percussion  and  palpation,  the  latter  sometimes 
giving  a  sensation  of  fluctuation  and  a  “ hydatid  fremitus.”  Aspiration 
a  c  ear  in  which  the  hooklets  of  the  parasite  are  found 
Other  symptoms  of  various  sorts  may  develop,  depending  upon  pres¬ 
sure  in  different  directions;  and  in  this  case  are  similar  to  the  pressure- 
symptoms  which  may  be  produced  by  hepatic  growths  of  any  nature 
Occasionally  rupture  of  the  cyst  may  occur,  or  sometimes  suppuration 
take  place  m  it  and  produce  evidences  of  sepsis.  The  prognosis  is 
always  doubtful.  Spontaneous  recovery  may  take  place  through  simple 
shrinking  of  the  cyst,  or  through  external  rupture  and  discharge;  but 
this  is  rare.  Oftener  death  occurs  unless  treatment  is  instituted  This 
latter  is  entirely  surgical  in  nature. 


DISEASES  OF  THE  GALL-BLADDER  AND  BILE-DUCTS 

Conditions  of  this  nature  are  very  rare  in  early  life.  Congenital  oblit¬ 
eration  of  the  bile-ducts  has  already  been  described.  (See  Vol.  I,  p.  307  ) 
Only  exceptionally  there  exists  a  congenital  absence  of  the  gall-bladder 
Several  such  reported  cases  have  been  collected  by  Eshner. 1  Occasionally 
a  round  worm  penetrates  into  the  bile-duct  and  sets  up  an  inflammation 
there.  Acute  cholangitis  and  cholecystitis  are  very  infrequent  condi¬ 
tions,  but  may  occur  after  typhoid  fever  or  from  sepsis.  Cholecystitis 
of  a  more  chronic  nature  is  probably  not  an  infrequent  sequel  of  typhoid 
?ver‘  Tuberculosis  of  the  gall-bladder  is  sometimes  seen,  and  that  of 
the  bfle-ducts  is  not  uncommon,  producing  small  nodules  or  cavities 
within  the  liver.  Very  exceptionally  gall-stones  are  discovered.  Thom- 
son  coflected  6  reports  of  gall-stones  in  the  new-born  and  added  another. 
bti!*  i.f?Und111n  f^dical  hterature  20  cases  of  gall-stones  in  early  life,  to 
w  ich  he  added  3  of  his  own.  In  all  of  these  the  stones  were  found  in 
the  feces,  or  m  the  gall-bladder  at  autopsy;  10  were  in  infants  still-born  or 
dymg  m  a  few  weeks;  4  in  those  from  3  to  9  months  of  age;  1  in  an  “in- 
fant;  8  were  m  children  from  3  to  14  years  old.  Khautz4  could  collect 
but  15  cases  from  medical  literature,  6  of  these  being  in  infants.  More 
recently  Freundlich5  and  Fischer6  have  each  reported  a  case.  Kellogg7 
has  collected  44  reported  cases  including  1  observed  by  himself,  and 

bnyder  reports  1  instance  and  reviews  some  of  the  literature  of  gallstones 
and  of  cholecystitis. 

DISEASES  OF  THE  PANCREAS 

Organic  disease  of  this  organ  plays  a  very  minor  role  in  early  life, 
syphilitic  involvement  with  the  production  of  gummata,  increase  of 
the  connective  tissue  and  atrophy  of  the  glandular  substance  is  occasion¬ 
ally  seen.  Tuberculous  nodules  of  considerable  size,  or  an  infiltration 

1  Med.  News,  1894,  LXIV,  548. 

2  Edmb.  Hosp.  Rep.,  1898,  V,  1. 

]  Transac.  Path.  Soc.  London,  1899,  L,  151. 

Oentralbl.  f.  d.  Grenzgeb.  der  Med.  u.  Chir.,  1913,  XVI,  545. 

5  Jahrb.  f.  Kmderheilk.,  1921,  XCVI,  72 
Jahrb.  f.  Kinderheilk.,  1924,  CIV,  350 

7  Ann.  of  Surg.,  1923,  LXXVII,  587. 

Jour.  Amer.  Med.  Assoc.,  1925,  LXXXV  31 
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by  many  small  nodules,  may  accompany  a  general  tuberculosis  of  the 
body  of  the  patient  and  is  not  at  all  infrequent.  Amyloid  degeneration 
may  occur  m  conjunction  with  this  change  in  other"  organs.  Tumors 
also  may  involve  the  pancreas,  being  either  primary,  or  secondary  to 
morbid  growths  elsewhere.  Among  the  former  primary  sarcoma  "has 
been  described  by  Litten1  and  others.  Cysts  are  occasionally  found, 
oftenest  of  the  class  of  retention  cysts.  Calculi  and  ascarides  have  been 
imported  present  in  the  pancreatic  duct.  An  acute  pancreatitis  is  occa¬ 
sionally  seen  as  one  of  the  manifestations  of  mumps.  (See  Vol.  I,  p.  564.) 
Even  this  is  infrequent;  and  dependent  upon  other  causes  pancreatitis 
is  of  great  rarity,  but  may  occur  in  the  course  of  infectious  diseases;  as  a 
result  of  the  presence  of  round  worms  in  the  duct;  by  infection  extending 
from  the  intestine;  or  be  metastatic  in  origin.  The  inflammation  may 
be  either  hemorrhagic  or  suppurative.  Although  abdominal  pain  and 
tenderness  rapidly  followed  by  collapse  occur  as  symptoms,  these  are 
not  sufficiently  distinctive  to  allow  of  a  diagnosis  being  made.  A  chronic 
pancreatitis  is  distinctly  more  common,  producing  a  fibrosis  of  the  organ. 
The  most  frequent  cause  is  hereditary  syphilis,  although  the  disease  may 
also  accompany  gastroenteritis.  It  is  seen  also  in  diabetes  mellitus.  It 
is  possible  that  some  of  the  cases  of  fatty  stools  depend  upon  this  form  of 
pancreatitis. 

How  often  a  functional  disturbance  of  the  pancreas  may  account  for 
difficulty  in  digestion  is  not  known,  but  it  is  very  probable  that  some  of 
the  instances  of  fat-indigestion  may  be  due  to  this.  Some  cases  of  infan¬ 
tilism  are  believed  to  be  associated  with  disturbance  of  the  functions  of 
the  pancreas.  (See  Infantilism,  p.  855.) 


CHAPTER  X 

DISEASES  OF  THE  PERITONEUM 
ACUTE  PERITONITIS 

Omitting  here  all  reference  to  tuberculous  peritonitis,  which  will  be 
discussed  later,  in  the  great  majority  of  cases  peritonitis  is  secondary  to  a 
lesion  elsewhere  in  the  body.  What  appears  to  be  an  acute  primary 
peritonitis  does,  however,  sometimes  occur,  although  much  less  frequently 
than  the  secondary  form. 

Etiology. — Age  exerts  a  decided  influence.  The  disease  may  occur 
before  birth,  sometimes  as  a  result  of  hereditary  syphilis,  sometimes  pro¬ 
duced  by  various  malformations  or  other  causes.  In  the  new-born  perito¬ 
nitis  is  not  uncommon,  depending  upon  septic  infection  usually  from  the 
umbilicus.  In  infants  after  this  period  it  is  rare,  and  becomes  frequent 
again  only  with  the  increasing  incidence  of  appendicitis.  This  latter 
condition  is  much  the  most  common  cause  of  a  secondary  peritonitis  in 
childhood,  the  inflammation  either  following  a  perforation  or  resulting 
from  extension  of  the  process  from  the  perityphlitic  inflammation. 

Very  rarely  in  early  life  perforation  of  a  gastric  or  duodenal  ulcer, 

1  Deutsch.  med.  Wochenschr.,  1888,  XIV,  901. 
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or  the  rupture  of  an  abscess  in  some  other  abdominal  organ,  gives  rise  to 
secondary  peritonitis.  I  have  seen  it,  for  instance,  consecutive  to  per¬ 
foration  of  a  duodenal  ulcer  in  a  child  of  5  months;  in  another  of  19 
months  to  a  diverticulitis;  and  in  a  considerable  number  of  instances 
under  my  observation  it  has  followed  intestinal  perforation  in  typhoid 
fever.  In  other  cases  peritonitis  may  be  produced  by  the  rupture  of  an 
empyema,  or  of  an  abscess  resulting  from  spinal  caries  or  from  inflamma¬ 
tion  about  the  kidney.  Strangulation  of  the  intestine,  as  in  hernia  and 
intussusception,  may  likewise  cause  the  disease,  as  may  also  forms  of 
enteritis.  Inflammation  of  the  female  genital  tract  is  an  occasional  cause, 
although  with  so  much  less  frequency  than  in  adult  life  that  it  is  entirely 
exceptional.  Trauma,  such  as  blows  received  on,  or  operation  done  upon, 
the  abdomen,  and  exceptionally  exposure  to  cold,  are  sometimes  followed 
by  a  primary  peritonitis.  Acute  infectious  diseases  may  produce  a  peri¬ 
tonitis  dependent  upon  the  infection.  Here  especially  are  to  be  men¬ 
tioned  erysipelas,  grippe,  scarlet  fever,  typhoid  fever,  and  diphtheria; 
while  pleurisy  and  pneumonia  may  have  peritonitis  in  their  train. 

Every  case  of  acute  peritonitis  is  directly  dependent  upon  the  action 
of  some  species  of  microorganism,  either  alone  or  often  in  combination 
with  other  species.  The  streptococcus  is  the  most  frequent  cause  in  cases 
depending  upon  sepsis  in  the  new-born,  or  in  those  following  scarlet 
fever,  tonsillitis,  erysipelas  and  some  other  infectious  diseases.  In  some 
instances  a  streptococcic  peritonitis  appears  to  be  primary.  The  pneu¬ 
mococcus  is  capable  of  producing  a  primary  peritonitis  or  may  be  the 
agent  in  cases  consecutive  to  pneumonia  or  pleurisy.  In  primary  peri¬ 
tonitis  in  infants  and  children,  after  the  new-born  period,  the  pneumococ¬ 
cus  is  perhaps  the  germ  oftenest  found.  This  pneumococcic  peritonitis 
is  about  twice  as  frequent  in  early  as  in  adult  life.  Barling1  collected 
234  reported  cases  occurring  in  children.  Of  these  62  were  males  and 
172  females.  In  McCartney  and  Fraser’s2  series  of  56  cases,  12  were  in 
males  and  44  in  females.  Heiman3  reviews  the  literature  and  reports  15 
cases  occurring  out  of  a  total  of  125  cases  of  general  peritonitis  over  a 
period  of  5  years.  The  infection  is  probably  oftenest  through  the  blood- 
channels,  although  Annand  and  Bowen4  would  assign  the  majority  of 
cases  to  infection  from  the  intestinal  tract.  The  large  number  of  cases  in 
girls  has  led  to  the  belief  that  the  pneumococcus  may  enter  through  the 
genital  tract  and  gain  access  to  the  peritoneal  cavity  through  the  Fallopian 
tubes.  In  perhaps  the  greater  number  of  instances  of  secondary  peritoni¬ 
tis  the  bacillus  coli  is  found  present,  very  frequently  in  combination  with 
some  other  species.  Other  cases  exhibit  the  staphylococcus  aureus,  the 
bacillus  pyocyaneus,  the  proteus  vulgaris,  or  other  germs.  The  gonococ¬ 
cus  is  the  cause  of  peritonitis  oftenest  in  cases  following  vulvovaginitis. 
That  the  meningococcus,  may  cause  peritonitis  is  shown  by  the  case 
reported  by  Moeltgen5  in  which  the  peritoneal  infection  followed  an 
attack  of  cerebro-spinal  fever. 

Pathological  Anatomy. — The  lesions  are  not  different  from  those 
seen  in  adult  life.  There  is  at  first  redness  and  dullness  of  the  peri¬ 
toneum  followed  by  exudation  of  fibrinous  and  purulent  serum.  In  some 
instances  the  fibrinous  element  predominates;  in  others  the  serous  or 

1  Practitioner,  1912,  LXXXVIII,  557. 

2  Brit.  Jour.  Surg.,  1922,  IX,  479. 

3  Arch,  of  Pediat.,  1921,  XXXVIII,  677. 

4  Lancet,  1906,  I,  1591. 

5  Centralbl.  f.  Chir.,  1917,  XLIV,  94. 
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the  purulent.  In  the  first  patches  of  yellowish  lymph  are  found  upon 
the  abdominal  wall  and  upon  the  peritoneum  covering  the  intestines, 
binding  these  latter  together  more  or  less  firmly  according  to  the  duration 
of  the  case.  In  those  recovering  firm  adhesions  may  remain.  In  cases 
where  the  serous  element  predominates  there  is  a  considerable  effusion 
of  yellowish,  clear  or  slightly  cloudy,  serous  fluid  in  addition  to  the  plastic 
lymph.  Purulent  peritonitis  is  the  form  always  present  in  perforative 
cases,  and  often  without  this  accident  is  a  later  stage  of  acute  peritonitis 
from  whatever  cause.  In  this  form  there  are  either  collections  of  pus 
usually  localized  in  small  pockets  formed  by  loops  of  intestine  bound 
together  by  adhesions ;  or  in  a  smaller  number  of  cases  mostly  free  in  the 
abdominal  cavity  and  produced  in  large  amount.  The  pus  has  sometimes 
a  most  offensive  odor,  especially  in  perforative  cases.  In  those  dependent 
upon  the  pneumococcus  it  is  of  a  greenish-yellow  color  and  without  offen¬ 
sive  odor.  In  streptococcic  peritonitis  the  secretion  is  yellowish  or 
greyish  and  thin,  and  shows  little  tendency  to  encapsulation. 

In  all  varieties  of  the  disease  the  lesions  may  be  general,  or  limited 
to  certain  regions  as,  for  instance,  the  pelvis,  the  appendix,  or  the  neigh¬ 
borhood  of  some  intestinal  lesion  elsewhere.  In  localized  purulent 
peritonitis  an  abscess  of  some  size  may  result,  walled  off  by  inflammatory 
products  from  the  rest  of  the  peritoneal  cavity. 

Symptoms. — The  symptoms  of  general  peritonitis  in  typical  cases 

in  childhood  do  not  differ  materiallv  from  those  seen  in  adult  life.  The 

%/ 

onset  is  usually  sudden  and  severe,  characterized  by  vomiting,  high  fever 
of  103°  to  105°F.  (39.4°  to  40.6°C.),  abdominal  pain  and  tenderness,  consti¬ 
pation,  or  very  frequently  diarrhea.  In  a  short  time  the  child  presents 
the  appearance  of  being  very  ill.  The  face  has  a  pallid,  strained,  sunken 
aspect,  with  sharpness  and  coldness  of  the  nose,  hollowness  about  the 
eyes  and  dryness  of  the  teeth  and  tongue.  The  expression  is  clearly  that 
of  pain.  The  pulse  is  rapid,  small  and  compressible,  and  the  breathing  is 
shallow  and  rapid  on  account  of  the  pain  which  abdominal  respiration 
produces.  The  temperature  continues  high,  but  may  be  normal  or 
subnormal.  The  abdomen  is  rigid,  tympanitic  and  even  meteoric.  The 
patient  lies  on  his  back  with  the  legs  drawn  up  on  the  abdomen;  the 
extremities  are  often  cold  and  cyanotic;  the  mind  is  clear;  vomiting  may 
cease  or  may  continue  troublesome;  hiccough  may  be  present.  The  urine 
is  often  scanty,  or  there  may  be  dysuria  necessitating  the  employment  of 
the  catheter.  The  blood  generally  exhibits  a  decided  leucocytosis, 
especially  in  the  perforative  cases,  except  in  the  very  severe  instances 
where  no  reaction  can  take  place,  and  where  even  a  leucopenia  may  be 
found.  Later  in  the  disease,  if  the  course  is  not  too  short,  evidences  of 
fluid  in  the  abdominal  cavity  may  appear,  shown  by  dullness  in  the  flanks 
and  by  fluctuation,  and  possibly  by  pressure-symptoms.  Ascites  is, 
however,  often  absent. 

In  localized  peritonitis  the  severity  and  the  character  of  the  symptoms 
depend  largely  upon  the  cause.  The  most  frequent  form  is  that  associ¬ 
ated  with  appendicitis  and  has  already  been  described  (p.  177).. 
Peritonitis  is  also  to  be  suspected  whenever  a  child  with  gonorrheal  vulvo¬ 
vaginitis  suddenly  develops  fever  with  abdominal  pain,  tenderness  and 
distention.  I  have,  however,  seen  this  in  but  2  instances.  Rarely  in 
children  the  inflammation  is  localized  just  below  the  diaphragm  ( sub- 
phrenic  abscess).  This  is  usually  secondary  to  affections  of  the  liver  or 
often  to  pneumonia  or  pleurisy,  and  the  symptoms  simulate  closely  those 
of  empyema.  (See  p.  234.) 
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Acute  peritonitis  in  infancy  may  exhibit  symptoms  far  from  character¬ 
istic,  and  often  so  obscure  that  no  diagnosis  is  made  during  life.  Vomit¬ 
ing  may  be  absent  and  the  temperature  little  elevated  if  at  all.  On  the 
other  hand,  it  may  be  high,  especially  in  the  new-born.  The  abdomen  is 
distended  and  rigid;  but  distention  of  and  pain  in  the  abdomen  in  infancy 
are  so  common  from  other  causes,  such  as  colic,  that  the  symptom  is  of 
little  value.  Abdominal  tenderness  is  characteristic  when  present,  but  is 

often  absent.  In  many  cases,  however,  the 
symptoms  are  sufficiently  like  those  of  child¬ 
hood  to  make  the  diagnosis  clear. 

Course  and  Prognosis. — Infants  with 
acute  fetal  peritonitis  are  born  dead,  or 
almost  invariably  die  within  a  few  days. 
In  the  new-born  and  in  later  infancy  the 
ending  is  generally  fatal.  Apart  from  the 
influence  of  age,  the  disease  is  always  a 
serious  one  with  uncertain  outcome,  the 
course  and  final  issue  depending  largely 
upon  the  localization,  the  nature  of  the 
pathological  lesions,  and,  to  some  extent, 
on  the  specific  cause.  In  the  most  severe 
cases  of  wide-spread  general  purulent  peri¬ 
tonitis  the  course  is  short  and  death  is  liable 
to  occur  in  3  or  4  days  or  even  less.  Other 
cases  not  so  intense  in  character  last  a  longer 
time,  terminating  fatally  in  from  1  to  2 
weeks.  General  peritonitis  dependent  upon 
intestinal  perforation  is  always  of  a  serious 
type  and  runs  a  rapid  and  fatal  course; 
unless  perhaps  checked  by  prompt  oper¬ 
ative  interference.  The  earlier  operation  is 
done  in  these  cases  the  greater  the  chance  of 
recovery.  Peritonitis  of  a  septic  nature  is 
nearly  always  fatal.  Fibrinous  peritonitis 
gives  a  better  prognosis  than  the  purulent 
form  and  serous  cases  are  still  more  favor¬ 
able.  But  general  peritonitis  is,  as  a  rule,  a 
very  fatal  malady,  with  a  death-rate  of 
probably  60  to  80  per  cent. 

In  localized  peritonitis  the  prognosis  is 
much  better  in  proportion  as  the  area 
involved  is  small,  depending,  too,  largely  on 
the  nature  of  the  lesion.  A  small  fibrinous 
area  following  upon  inflammation  of  some 
neighboring  region  disappears  with  the  recovery  of  the  original  lesion. 
There  is  always  a  danger,  however,  that  the  localized  inflammation  may 
become  a  general  one.  Purulent  peritonitis  may  be  entirely  localized 
and  may  then  end  in  recovery  by  discharging  into  the  rectum,  the  kidney, 
or  through  the  umbilicus.  The  cavity  remaining  gradually  fills  with 
granulation  tissue,  and  heals  as  does  any  other  abscess  cavity.  The 
danger  of  extension  to  the  general  peritoneal  cavity  is  greater  in  a  local¬ 
ized  purulent  peritonitis  than  in  the  fibrinous  form.  The  course  is  often 
considerably  prolonged,  the  temperature  remaining  elevated,  and  often 
exhibiting  a  distinctly  hectic  type.  Examination  of  the  abdomen  may 
reveal  the  presence  of  an  abscess. 
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Fig.  282/ — Septic  Peritonitis. 

John  W.  Entered  the  Chil¬ 
dren’s  Hospital  of  Philadelphia, 
July  15,  aged  4  days.  Increasing 
weakness,  distended  abdomen, 
moderate,  irregular  temperature, 
chiefly  subfebrile  until  the  last 
day.  Laparotomy  July  21.  Post¬ 
mortem  examination  showed  thick 
plastic  exudate.  A  diplococcus, 
streptococcus  and  an  undeter¬ 
mined  bacillus  were  found  in  the 
fluid. 
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The  nature  of  the  germ  exerts  an  influence  upon  the  course  and 
prognosis : 

Streptococcic  peritonitis  is  the  variety  oftenest  seen  in  sepsis  in  the 
new-born  (Fig.  282);  after  some  of  the  infectious  fevers,  as  scarlet  fever 
and  diphtheria;  and  in  some  of  the  cases  of  peritoneal  infection  from  the 
throat  or  from  the  intestinal  tract.  The  course  is  severe  and  rapid  to  a 
fatal  termination,  although  an  occasional  case  may  recover  when  opera¬ 
tion  is  performed  (Rabinowitz).1 

Pneumococcic  peritonitis  (Fig.  283)  may  be  preceded  or  attented  by 
some  affection  of  the  lungs  or  pleura,  but  very  frequently  develops 
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Fig.  283. — Pneumococcic  Peritonitis;  Followed  by  Phlebitis  and  Empyema. 

Margaret  K.,  aged  5  years.  Sudden  onset  Dec.  1  of  apparently  acute  gastric  indiges¬ 
tion,  with  vomiting,  diarrhea  and  fever.  Seemed  convalescing  in  less  than  a  week;  Dec. 
6,  developed  severe  abdominal  pain,  fever,  and  diarrhea;  by  Dec.  17,  symptoms  had 
moderated,  but  physical  signs  of  fluid  in  lower  part  of  abdominal  cavity  had  appeared. 
Signs  of  pleuropneumonia  developed,  and  child  much  more  ill.  Abdominal  condition 
grew  worse.  Operation  for  peritonitis  done  Dec.  23.  1%  quarts  (1420)  pus  removed, 

containing  pneumococci.  Gradual  improvement.  Pulmonary  signs  cleared  up.  Dec.  29, 
phlebitis  left  leg,  with  fever;  Jan.  7,  empyema  has  developed,  operated  upon  today; 
Jan.  16,  convalescing.  Chart  shows  very  moderate  fever  even  shortly  before  peritoneal 
cavity  opened. 

independently  of  this  as  a  primary  disorder.  It  often  presents  certain 
definite  characteristics.  After  the  sudden  onset  and  early  severe  symp¬ 
toms  a  remission  may  take  place  in  from  6  to  8  days,  but  diarrhea  and 
abdominal  distention  persist  and  the  case  often  suggests  typhoid  fever. 
In  the  course  of  about  2  weeks  fluid  collects  in  the  abdominal  cavity. 
The  general  symptoms  may  remain  favorable,  or  there  may  be  ema¬ 
ciation  and  fever  and  a  condition  suggesting  tuberculous  peritonitis. 
The  pus  produced  in  this  form  of  the  disease  shows  a  decided  tend- 

1  Amer.  Jour.  Med.  Sci.,  1919,  CL VII,  797. 
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ency  to  encapsulation,  usually  in  the  lower  part  of  the  abdomen  or  about 
the  umbilicus,  and  after  several  weeks  may  be  discharged  in  some  direc¬ 
tion,  if  not  earlier  evacuated  by  operative  interference.  In  many  in¬ 
stances,  however,  the  inflammation  finally  becomes  wide-spread;  or  the 
course  may  be  very  short  from  the  beginning,  no  remission  occurs,  the 
inflammation  becomes  general,  and  the  prognosis  is  unfavorable,  the  worst 
cases  dying  in  a  few  days  from  the  onset.  The  mortality  in  the  pneumococ- 
cic  cases  is  much  less  than  in  those  dependent  upon  the  streptococcus. 
Annand  and  Bowen1  in  91  collected  cases  in  children,  omitting  2  in  which 
the  result  was  unknown,  found  a  total  mortality  of  51.66  per  cent.  In  62 
of  the  cases  operation  was  performed;  in  29  not.  The  mortality  in  87 
cases  collected  by  Koos2  was  39.55  per  cent.  In  Heiman’s3  15  cases  13 
died,  a  mortality  of  86.7  per  cent. 

Gonococcic  peritonitis  develops  oftenest  by  an  extension  from  a 
vulvo-vaginitis.  It  may  be  general  in  nature,  but  usually,  although 
the  onset  may  be  threatening,  the  symptoms  soon  abate,  the  inflamma¬ 
tion  is  localized  in  the  pelvic  region,  and,  as  a  rule,  resolution  occurs. 
When  gonococcic  peritonitis  is  general  the  course,  prognosis  and  termina¬ 
tion  are  the  same  as  in  other  severe  forms;  but  this  variety  fortunately  is 
rare. 

Complications. — Peritonitis  is  oftener  a  sequel  to  other  conditions 
than  itself  a  primary  disease.  In  many  instances,  however,  there  is 
shown  a  tendency  for  inflammation  of  other  serous  membranes  to  develop 
simultaneously  with  it,  such  as  pleurisy,  meningitis,  or  pericarditis.  This 
is  especially  so  in  infancy,  when  the  disease  depends  upon  a  general  septic 
poisoning  with  the  streptococcus  or  sometimes  with  the  pneumococcus. 

Diagnosis. — In  typical  cases  this  presents  little  difficulty  and 
rests  upon  the  sudden  onset;  peculiar  expression  of  the  face;  obstinate 
initial  or  continued  vomiting;  prostration  and  collapse;  abdominal 
tenderness  and  distention;  and,  later,  the  discovery  of  a  general  or  local¬ 
ized  collection  of  fluid.  As,  however,  the  disease  is  subject  to  many 
variations  the  diagnosis  is  often  obscured.  Typhoid  fever  with  abdominal 
pain  and  distention  often  resembles  it  closely.  The  matter  of  greatest 
importance  is  to  recognize  the  occurrence  of  perforation  and  consequent 
peritonitis  in  this  disease.  This  is  often  exceedingly  difficult,  especially 
in  children.  The  occurrence  of  sudden  fall  of  temperature  followed  by  a 
rise;  the  sudden  onset  or  increase  of  abdominal  pain,  tenderness,  rigidity 
and  distention ;  and  the  marked  increase  in  the  severity  of  the  symptoms 
with  acceleration  of  pulse  and  respiration  point  strongly  to  the  develop¬ 
ment  of  peritonitis.  I  have  repeatedly  seen  cases,  however,  where  none 
of  these  symptoms  were  sufficiently  characteristic  to  warrant  a  diagnosis 
early  enough  to  be  of  service  to  the  patient.  The  absence  of  leucocytosis 
may  be  of  value  in  excluding  peritonitis,  but  is  not  trustworthy.  Intussus¬ 
ception  or  other  obstruction  of  the  bowel  is  to  be  borne  in  mind  when 
making  a  diagnosis.  Like  peritonitis,  it  may  cause  vomiting,  tympanites 
and  constipation.  The  last  is,  however,  more  obstinate  in  intestinal 
obstruction,  and,  as  intussusception  is  nearly  always  the  variety  of 
obstruction  seen  in  children,  the  passage  of  bloody  mucus  with  straining, 
and  the  discovery  of  a  tumor,  aid  in  its  recognition.  In  intestinal  ob¬ 
struction  there  is  usually  no  fever.  Acute  ileocolitis  may  strongly  suggest 
localized  peritonitis  due  to  an  appendicular  inflammation;  and  when 

1  Loc.  cit. 

2  Archiv.  f.  Kinderheilk.,  1907,  XLVI,  228. 

3  Loc.  cit. 
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peritonitis  develops  as  a  sequel  to  acute  enteritis  it  may  be  with  difficulty 
differentiated  from  the  primary  disease.  Pneumonia  and  pleurisy,  with 
their  well-recognized  tendency  in  some  cases  to  develop  pain  referred  to 
the  abdomen,  may  readily  simulate  peritonitis.  There  is,  however,  no 
real  abdominal  tenderness  in  these  conditions,  and  a  careful  examination 
of  the  thorax  will  generally  serve  to  make  the  diagnosis  certain.  (See 
Appendicular  Pneumonia,  p.  331.)  Pneumococcic  peritonitis,  when 
in  the  stage  of  effusion,  is  to  be  distinguished  from  tuberculous 
peritonitis  by  the  more  sudden  and  severe  onset.  It  is  to  be  differentiated 
from  appendicitis  by  the  absence  or  slight  development  of  localized  rigid¬ 
ity  in  the  appendicular  region.  Peritonitis  in  infancy  may  exhibit 
typical  symptoms,  but  when  not  can  hardly  be  recognized  with  certainty 
during  life.  In  the  diagnosis  of  peritonitis  and  in  differentiating  the  type 
present,  the  obtaining  of  some  of  the  fluid  by  the  method  of  Denzer1  is 
often  useful.  A  metal  trocar-canula  of  about  17  gauge  and  y  inch 
(1.27  cm.)  length  is  introduced  through  the  abdominal  wall.  The  trocar 
is  then  removed  and  a  capillary  glass  tube  of  a  size  to  fit  the  canula  is 
inserted,  the  end  being  then  cut  off  not  more  than  2  mm.  (0.08  in.)  above 
the  end  of  the  canula.  The  fluid  obtained  through  this  may  now  be 
examined  microscopically  and  chemically.  The  possibility  of  puncturing 
the  intestine  is  not  to  be  forgotten. 

Treatment. — The  medical  treatment  of  acute  general  purulent 
peritonitis  is  unsatisfactory  and  at  the  most  palliative  and  symptomatic. 
The  best  procedure  is  very  prompt  exploratory  operation  to  discover 
the  cause  of  the  inflammation  and  to  allow  a  discharge  of  the  pus  from 
the  abdominal  cavity.  In  less  severe  cases,  and  where  it  is  doubtful 
whether  pus  is  present,  and  in  any  case  where  operation  cannot  for  any 
reason  be  performed,  other  measures  must  be  employed.  The  patient 
should  be  at  absolute  rest  and  the  peristalsis  and  pain  held  in  control  by 
opiates,  best  given  hypodermically.  The  early  employment  of  free 
purgation  by  salines  with  the  intent  of  favoring  elimination  is  recom¬ 
mended  by  many,  but  condemned  by  others  on  the  ground  that  it  dis¬ 
turbs  the  resting  of  the  intestines  which  is  so  greatly  to  be  desired.  It 
would  certainly  seem  safer  to  employ  frequent,  large,  normal  saline  ene- 
mata  to  attain  this  end.  Owing  to  the  obstinate  early  vomiting  it  is  often 
inadvisable  to  administer  any  food  by  the  mouth  at  first,  nutritive 
enemata  and  water  being  given  by  the  bowel.  If  water  is  not  retained 
hypodermoclysis  may  be  employed  to  supply  liquid  to  the  system. 
Lavage  of  the  stomach  may  be  useful  for  the  same  purpose  and  to  control 
vomiting.  Later  broth,  skimmed  lactic  acid  milk,  and  albumen-water 
may  be  allowed  in  small  amounts  frequently  repeated.  The  application 
of  ice-bags  to  the  abdomen  is  to  be  recommended,  or,  if  this  fails  to  relieve 
the  pain,  warm  compresses  or  turpentine  stupes  may  be  employed.  For 
the  prostration  strychnine,  camphor,  or  adrenaline  may  be  given  hypo¬ 
dermically.  In  streptococcic  and  pneumococcic  peritonitis  the  specific 
sera  may  be  employed  intravenously. 

In  cases  of  localized  peritonitis,  the  need  of  prompt  surgical  aid  is 
not  always  so  great,  depending  largely  upon  the  cause.  When  secondary 
to  appendicitis,  although  not  certainly  purulent,  undoubtedly  the  safest 
procedure  is  early  operation.  When  the  peritonitis  is  gonorrheal,  opera¬ 
tion  is  rarely  indicated  and  the  medical  treatment  prescribed  is  to  be 
preferred.  In  any  cases  of  localized  peritonitis  where  an  accumulation  of 
pus  can  be  discovered,  operation  should  be  done,  since  trusting  to  spon- 

1  Arch,  of  Pediat.,  1922,  XXXIX,  720. 
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taneous  evacuation  is  an  unsafe  procedure.  Whenever  peritonitis  can  be 
determined  to  be  pneumococcic  in  nature,  the  waiting  for  encapsulation 
or  local  manifestation  is  usually  to  be  advised.  It  is  always  to  be  borne 
in  mind  that  the  large  majority  of  cases  of  peritonitis,  except  in  infancy, 
are  dependent  upon  appendicitis  and  that  the  operative  treatment  as 
recommended  for  this  is  to  be  employed,  unless  it  is  certain  that  appendi¬ 
citis  is  not  the  cause.  (See  Appendicitis,  p.  184.) 

Sub  phrenic  Abscess 

This  may  be  regarded  as  a  localized  purulent  peritonitis,  the  peri¬ 
toneum  having  been  involved  secondarily  to  some  neighboring  suppura¬ 
tive  process.  It  is  uncommon  in  children.  Jopson1  could  find  but  22 
cases  under  15  years  of  age  in  a  total  of  247  reported  in  medical  literature. 
It  may  be  due  to  pneumonia,  empyema,  abscess  of  the  liver,  tuberculous 
cavities,  or  appendicular  abscess.  The  most  frequent  situation  is  above 
the  liver;  much  less  commonly  above  the  spleen.  The  symptoms  are 
almost  identical  with  those  of  empyema,  and  the  diagnosis  is  hardly 
possible  except  after  operative  interference,  done  generally  with  the 
idea  that  empyema  is  present.  Occasionally  the  abscess  contains  air 
also,  and  then  simulates  a  pyo-pneumothorax.  The  treatment  is  that 
for  empyema. 

NON-TUBERCULOUS  CHRONIC  PERITONITIS 

The  lesions  and  symptoms  of  this  condition  vary  with  the  cause.  A 
chronic,  localized  purulent  peritonitis  may  follow  the  acute  form,  and 
it  may  be  long  before  the  abscess  heals.  In  other  cases  there  is  a  diffuse 
fibrinous  inflammation,  sometimes  chronic  from  the  beginning,  with 
extensive  adhesions.  This  may  be  localized  especially  about  the  spleen 
or  the  liver,  or  may  involve  the  coils  of  the  intestines,  and  the  fibrous 
bands  produced  may  result  in  intestinal  obstruction.  The  disease  is 
usually  recognized  only  at  autopsy.  Fetal  peritonitis  may  be  chronic 
from  the  beginning  or  may  have  become  so  by  the  time  of  birth  and 
numerous  firm  fibrous  adhesions  may  be  found  post-mortem.  These 
may  be  productive  of  malformations  of  the  intestine,  although  perhaps 
oftener  the  peritonitis  has  been  the  result  rather  than  the  cause  of  these. 

Chronic  Ascitic  Peritonitis. — This  is  a  somewhat  characteristic 
form  of  chronic  peritonitis  so  closely  resembling  the  tuberculous  variety 
that  many  claim  it  is  identical.  Henoch2  and  others,  however,  maintain 
its  independence.  The  condition  is  certainly  an  uncommon  one,  seen 
generally  in  later  childhood,  and  the  cause  is  unknown,  although  trauma 
may  have  an  influence,  and  cases  have  been  reported  after  measles.  In 
this  variety  there  is,  in  addition  to  a  fibrinous  inflammation  with  adhe¬ 
sions  in  smaller  or  larger  degree,  a  large  amount  of  serous  effusion.  The 
symptoms  resemble  those  of  tuberculous  peritonitis  in  the  gradual  failure 
of  health,  loss  of  appetite,  weakness,  and  abdominal  distention  with 
evidences  of  fluid  free  in  the  peritonitic  cavity.  They  differ  from  them, 
however,  in  the  absence  of  nodular  masses  discoverable  on  palpation,  the 
moderate  degree  or  even  lack  of  abdominal  tenderness,  the  normal  or 
but  slightly  elevated  temperature,  and  the  absence  of  that  degree  of 
emaciation  and  constitutional  involvement  usually  seen  in  the  tubercu¬ 
lous  variety.  In  fact  the  chief  symptom  is  ascites  for  which  no  discover- 

1  Arch,  of  Pediat.,  1904,  XXI,  120. 

2  Vorlesung.  ii.  Kinderkr.,  1895,  539. 
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able  cause  can  be  found.  If  no  tuberculin-reaction  is  obtainable,  and  if 
inoculation  of  guinea-pigs  with  the  fluid  procured  by  aspiration  gives  a 
negative  result,  the  disease  is  probably  not  tuberculosis.  The  disorder 
is  to  be  distinguished  from  simple  ascites  through  the  failure  of  any 
evidence  of  disease  of  the  liver,  kidneys  or  heart.  The  course  and 
prognosis  are  usually  favorable,  the  fluid  being  gradually  absorbed.  In 
some  cases  chronic  peritonitis  may  be  combined  with  a  chronic  pleurisy 
with  serous  effusion,  mediastinitis,  or  a  serous  pericarditis,  the  condition 
then  being  in  fact  a  polyserositis  of  a  non-tuberculous  variety. 

Treatment  consists  in  rest,  the  administration  of  diuretics  and  of 
saline  purgatives  in  moderate  amount,  the  maintaining  of  the  general 
health  by  tonic  measures,  and  eventually  aspiration  or  even  laparotomy 
if  recovery  does  not  take  place  without  these. 

TUBERCULOUS  PERITONITIS 

The  great  majority  of  the  cases  of  chronic  peritonitis  are  of  this 
nature,  but  the  disease  may  also  develop  acutely  as  a  part  of  miliary 
tuberculosis.  Respecting  the  frequency  of  its  occurrence,  Schmitz1 
found  24  cases  in  9134  sick  children  examined;  i.e.  0.26  per  cent.,  and 
Cassell2  18  cases  in  15,000  children;  i.e.  0.12  per  cent.  It  would  appear 
to  be  a  distinctly  less  common  disease  in  this  country  than  in  Europe. 

These  statistics  apply  to  tuberculous  peritonitis  in  its  clinical  mani¬ 
festations.  From  a  purely  pathological  point  of  view  it  is  a  frequent 
form  of  tuberculosis,  especially  in  early  life.  Thus  Biedert3  in  883 
collected  post-mortem  examinations  on  tuberculous  children  found 
involvement  of  the  peritoneum  to  some  extent  in  162;  i.e.  18.3  per  cent, 
but  many  of  these  consisted  of  no  more  than  the  occurrence  of  scattered 
tubercles  upon  the  serous  membrane.  In  fact  peritonitis  of  mild  degree 
is  often  only  a  post-mortem  discovery,  the  clinical  symptoms  having  been 
those  of  tuberculosis  elsewhere  in  the  body. 

Etiology. — In  the  study  of  cases  with  clinical  manifestations,  the 
influence  of  age  is  prominent  among  the  predisposing  causes.  According 
to  the  statistics  of  Osier4  in  357  collected  cases  at  all  ages  27  were  under 
10  years  of  age;  75  from  10  to  20  years;  and  adults  as  frequently  attacked 
as  children.  Many  observers,  however,  consider  the  disease  rather  one 
of  early  life.  Relative  to  the  distribution  throughout  infancy  and  child¬ 
hood,  tuberculous  peritonitis  is  uncommon  in  the  1st  year,  Weill  and 
Pehu5  having  been  able  to  find  only  100  cases  with  clinical  manifestations 
occurring  in  the  nursing  period.  Rarely,  however,  the  disease  may  be 
even  congenital  (Charrin).6  In  306  cases  reported  by  Faludi7  nearly  half 
were  between  the  ages  of  3  and  7  years,  only  8  being  under  1  year;  while 
of  161  cases  studied  by  Fletcher8  84  (52.17  per  cent.)  were  from  1  to  5 
years  old.  Ashby9  studying  250  cases  found  the  disease  common  under  5 
years  of  age.  There  were  11  cases  under  1  year  of  age. 

The  disease  is  about  equally  divided  between  the  sexes  (156  boys; 
150  girls,  Faludi).  Exceptionally  the  development  of  tuberculosis  of 

1  Jahrb.  f.  Kinderheilk.,  1897,  XLIV,  316. 

2  Deutsch.  med.  Wochenschr.,  1900,  XXVI,  596. 

3  Jahrb.  f.  Kinderheilk.,  1884,  XXI,  178. 

4  Johns  Hopkins  Hosp.  Rep.,  1890,  II,  67. 

5  Archiv.  de  med.  des  enf.,  1909,  XII,  415. 

6  Lyon  med.,  1873,  XIII,  295. 

7  Jahrb.  f.  Ivniderheilk.,  1905,  LXII,  304. 
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the  peritoneum  may  appear  to  be  incited  by  such  causes  as  tiauma  of 
the  abdomen;  or  the  occurrence  of  some  infectious  disease  may  exert 
an  influence,  as  with  other  forms  of  tuberculosis.  In  the  great  majority 
of  cases  no  such  cause  can  be  discovered.  In  these  the  process  may 
develop  apparently  simultaneously  in  the  peritoneum  and  elsewhere  in 
the  body,  as  in  the  pleura;  or  may  be  secondary  to  lesions  m  the  lungs, 
the  intestine,  or  the  mesenteric  or  other  lymphatic  glands,  or  bones; 
or  be  one  of  the  evidences  of  a  general  miliary  tuberculosis.  Oftenest, 
from  a  purely  clinical  standpoint,  tuberculous  peritonitis  seems  to  be  the 
primary  or  sole  manifestation  of  tuberculosis,  and  probably  m  some 
instances  it  is  in  fact  so;  but  certainly  much  more  frequently  it  is  sec¬ 
ondary  to  some  small  or  perhaps  undiscovered  remote  tuberculous  lesion. 
The  question  of  the  type  of  tubercle-bacillus  oftenest  present  m  the 
different  manifestations  of  tuberculosis  has  been  considered  elsewhere 
(See  Vol.  I,  p.  630.)  Tuberculous  peritonitis  is  probably  one  of  the  most 
frequent  forms  of  tuberculosis  dependent  upon  the  bovine  bacillus.  Con¬ 
cerning  the  method  of  invasion,  tubercle-bacilli  may  reach  the  peritoneum 
either  through  the  general  circulation,  as  in  cases  of  wide-spread  acute 
tuberculosis;  from  the  intestinal  tract  by  way  of  the  lymphatic  vessels  and 
the  mesenteric  glands,  with  or  without  a  discoverable  primary  intestinal 
lesion;  or,  still  oftener,  from  other  regions  of  the  body.  Indeed  the 
combination  of  tuberculous  peritonitis  with  intestinal  tuberculosis  is 
often  absent.  In  Borschke’s1  226  cases  of  tuberculous  peritonitis  86  had 
the  intestine  intact. 

Pathological  Anatomy. — Examination  made  after  laparotomy  or 
autopsy  in  fatal  cases  of  acute  miliary  tuberculosis  shows  a  dissemination 
of  grey  miliary  tubercles  over  the  involved  portion  of  the  peritoneum. 
These  tubercles  may  disappear,  if  the  case  recovers,  or  may  increase  m 
size  and  become  more  or  less  confluent  into  larger  masses,  which  may  show 
caseous  degeneration  in  the  central  parts.  The  serous  membrane  is 
congested,  thickened,  and  exhibits  more  or  less  fibrinous  exudation  while 
a  certain  amount  of  serous,  seropurulent,  or  even  hemorrhagic  effusion 
is  always  present,  although  the  last  is  infrequent  in  children.  e 
omentum  is  usually  much  involved  and  may  be  greatly  thickened  with 
large  tuberculous  nodules,  or  shrunken,  or  rolled  up  into  a  firm  mass. 
The  relative  amount  of  the  fibrinous  and  of  the  fluid  exudate  varies  with 
the  subject.  When  the  former  predominates  and  there  is  very  little  fluid 
the  coils  of  the  intestines  are  firmly  bound  together  and  to  the  abdominal 
wall  and  the  various  viscera  by  dense  adhesions.  In  these  cases  the 
condition  is  analogous  to  that  seen  in  fibroid  phthisis.  In  other  instances 
the  fluid  is  in  large  amount,  either  free  in  the  peritoneal  cavity  or  encap¬ 
sulated  when  of  longer  duration,  and  there  is  only  a  moderate  amount  of 
fibrin  on  the  serous  membrane,  and  some  scattered  and  easily  torn 
adhesions  are  present.  Many  cases  show  the  development  of  both  con¬ 
ditions  in  various  degrees,  and  in  either  form  the  process  may  go  on  to 
recovery,  more  or  less  trace  of  peritonitic  inflammation  perhaps  remaining 
permanently,  with  encapsulation  of  any  caseous  masses  which  have  been 
produced.  In  still  other  cases  the  large  tuberculous  caseous  masses 
which  have  appeared,  especially  in  the  fibrous  form,  finally  produce 
pus,  which  discharges  itself  through  the  abdominal  wall  especially  at 
the  navel,  or  by  ulceration  into  the  intestine. 

Symptoms. — Based  upon  the  complex  of  symptoms  and  upon  the 
anatomical  lesions  various  classifications  of  tuberculous  peritonitis  have 

1  Virchow’s  Archiv.,  1892,  CXXVII,  121. 
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been  made.  Neither  symptoms  nor  lesions,  however,  allow  of  any 
entirely  sharp  division,  since  intermediate  forms  occur.  The  following 
may  be  utilized  as  a  method  of  convenience  in  study:  (1)  The  ascitic  form. 
(2)  The  fibrous,  adhesive,  or  plastic  form.  (3)  The  caseous,  or  ulcerative  form. 

These  varieties  are  all  more  or  less  chronic  and,  as  stated,  shade  into 
each  other.  In  addition  there  is  the  development  of  miliary  tubercles 
upon  the  peritoneum  attending  cases  of  acute  general  miliary  tuberculosis, 
but  producing  no  certain  clinical  manifestations,  and  not  considered 
here.  In  some  such  cases,  it  is  true,  the  abdominal  symptoms  predomi¬ 
nate,  and  there  are  abdominal  pain  and  tenderness,  with  rapid  develop¬ 
ment  of  effusion,  while  the  other  symptoms  are  the  severe  constitutional 
manifestations  of  acute  miliary  tuberculosis  (Vol.  I,  p.  638).  Attention 
'  will  be  given  in  what  follows  to  the  chronic  forms  only. 

1.  The  Ascitic  Form. — The  development  of  symptoms  may  be  entirely 
insidious,  or  may  be  marked  by  gradually  increasing  loss  of  health,  flesh 
and  strength,  vague  or  slight  abdominal  pain  and  tenderness,  and  irregu¬ 
lar  fever  of  moderate  degree.  There  may  be  vomiting,  but  this  is  not  a 
characteristic  symptom,  and  the  bowels  may  be  constipated  or  unaffected, 
or,  not  infrequently,  diarrheal.  There  is  nothing  on  which  to  base  a 
diagnosis  until  finally  attention  is  called  to  the  gradually  increasing 
distention  of  the  abdomen,  which  may,  indeed,  be  the  first  symptom  of 
any  sort  noted.  The  abdomen  is  at  first  tympanitic,  but  later  exhibits 
fluid  free  in  the  peritoneal  cavity,  and  giving  the  ordinary  signs  of  fluctuat¬ 
ing  dullness  in  the  flanks,  a  shifting  with  change  of  position,  upward 
displacement  of  the  diaphragm  and  of  the  hepatic  dullness,  flattening  or 
pouting  of  the  umbilicus,  and  dilatation  of  the  abdominal  veins.  When 
the  fluid  is  in  small  amount  careful  examination  may  be  required  to  show 
its  presence,  and  the  distention  is  principally  tympanitic.  Sometimes 
the  thickened  omentum  or  enlarged  lymphatic  glands  can  be  detected. 
The  fluid  is  usually  chiefly  serous  and  straw-colored  or  slightly  brownish. 

In  exceptional  cases  the  inflammation  may  begin  much  more  suddenly 
and  severely,  and  may  strongly  suggest  appendicitis  if  the  pain  and  other 
evidences  of  the  tuberculous  disease  are  at  all  marked  in  the  appendicular 
region. 

2.  The  Fibrous  Form. — This  is  of  more  frequent  occurrence  than  the 
ascitic  variety.  The  early  symptoms  are  very  similar  to  those  described, 
but  the  onset  is  even  more  gradual  and  the  development  slower.  Fever 
is  still  less  prominent  and  is  often  absent  (Fig.  284).  The  general  health 
is  at  first  little  affected.  Enlargement  of  the  abdomen  finally  attracts 
attention,  but  this  is  usually  found  to  be  tympanitic  in  nature.  Careful 
palpation  may  reveal  nothing  abnormal,  or  there  may  sometimes  be 
found  nodules,  or  areas  of  dullness  on  percussion  which  are  not  limited 
to  the  flanks  and  which  do  not  alter  with  change  of  position  of  the  patient. 
These  signs  depend  upon  the  development  of  tuberculous  deposits  in 
the  abdominal  wall,  in  the  intestines  bound  to  it,  in  the  omentum,  or  in 
the  mesenteric  glands,  or  sometimes  are  produced  by  fluid  confined  to 
a  certain  region  by  adhesions.  In  some  cases  there  results  a  distinct 
alteration  of  the  shape  of  the  abdomen  as  determined  by  inspection. 
This  may  be  globular,  as  in  the  ascitic  form,  or  irregular  in  outline  depend¬ 
ent  upon  the  presence  of  adhesions.  There  is  usually  little  or  no  fluid 
present,  but  sometimes  it  may  be  in  large  amount.  It  may  be  serous  or 
seropurulent.  Abdominal  pain  and  tenderness  are  absent  or  slight. 
The  formation  of  tuberculous  masses  or  of  firm  contracting  adhesions 
may  proceed  so  far  that  secondary  symptoms  result,  due  to  pressure 
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upon  various  regions.  Among  these  are  edema  from  interference  with 
the  circulation;  digestive  disturbance  from  pressure  upon  the  intestine 
or  stomach;  intestinal  obstruction;  and  abnormal  urinary  conditions  . 
Fibrous  peritonitis  may  be  such  from  the  beginning,  or  may  be^a  sequel 
to  the  ascitic  form  first  described.  The  chief  characteristic  is  the  develop¬ 
ment  of  the  fibrous  exudate,  and  the  presence  of  many  large  nodules 
suggests  a  combination  with  the  caseous  type. 
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3.  The  Caseous  or  Ulcerative  Form. — This  severe  type  of  tuberculous 
peritonitis  may  be  a  sequel  of  the  others  described,  or  may  less  commonly 
exhibit  its  peculiarities  from  the  beginning.  Its  chief  characteristic  is 
the  formation  of  large  tuberculous  masses  and  smaller  nodules  which 
undergo  caseation  and  often  produce  pus.  Owing  to  this  and  to  the 
fact  that  tuberculosis  in  other  parts  of  the  body  is  generally  present  also 
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the  symptoms  early  become  severe.  There  is  more  constant  and  greater 
elevation  of  temperature,  which  often  assumes  a  hectic  type  (Fig.  285)* 
diarrhea  is  frequent ,  there  are  abdominal  pam  and  tenderness  ;  and  ema¬ 
ciation,  anemia,  and  loss  of  strength  are  progressive  and  decided.  The 
abdomen  becomes  distended,  but,  although  fluid  which  is  often  purulent 
may  be  present  in  considerable  quantities,  the  matting  of  the  intestines 
and  the  presence  of  the  large  tuberculous  masses  frequently  prevents 
the  discovery  of  this  by  percussion  or  by  palpation.  The  abdomen  may 
give  on  palpation  a  very  characteristic  sensation  of  doughy  resistance. 
Pus  may  make  its  way  toward  the  umbilicus  or  elsewhere,  the  evidences 
of  beginning  abscess  of  the  abdominal  wall  being  clearly  visible. 


Fig.  285. — Tuberculous  Peritonitis,  Caseous  Form,  with  Hectic  Type  of 

Temperature. 

ElizRbcth  R.,  aged  11  years.  Said  to  have  been  taken  ill  June,  1914.  Admitted  to  the 
Children’s  Hospital  of  Philadelphia,  Dec.  15,  1914.  Operation  Dec.  29,  showed  fibro- 
caseous  tuberculosis  of  the  peritoneum.  Died  March,  1915.  Principal  symptoms  pro¬ 
gressive  loss  of  health,  with  fever. 

Course  and  Prognosis. — These  vary  greatly  with  the  nature  of 
the  lesion.  In  the  ascitic  form  without  marked  fibrous  change,  the  least 
severe  variety,  the  course  is  from  1  to  several  months.  In  favorable 
cases  the  effusion  varies  but  little  in  amount  from  time  to  time,  or  may 
exhibit  periods  of  temporary  diminution  or  increase ;  but  finally  it  gradu¬ 
ally  disappears  completely,  while  fever  lessens,  the  general  health  im¬ 
proves,  and  recovery  takes  place.  Adhesions  may,  however,  remain, 
or  relapse  may  later  occur,  or  tuberculosis  make  its  appearance  in  other 
parts  of  the  body.  In  the  more  unfavorable  cases  emaciation  increases, 
and  death  takes  place  from  exhaustion  or  following  tuberculosis  of  some 
other  organ;  or  the  case  passes  into  the  fibrous  or  the  caseous  type. 
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In  the  fibrous  form  the  course  is  slower,  lasting  several  months  or 
even  a  year  or  more.  It  may  then  slowly  undergo  recovery,  but  leaves 
adhesions  remaining,  even  after  apparent  cure;  and  there  is  a  decided 
tendency  to  relapse.  This  variety  may  prove  fatal  by  gradually  exhaust¬ 
ing  the  patient;  or  it  may  pass  into  the  caseous  form  and  kill  through  the 
influence  of  pus-production;  or  may  be  followed  by  the  development  of 
tuberculosis  elsewhere  in  the  body. 

The  caseous  form  is  of  shorter  duration  than  the  two  just  described, 
lasting  usually  only  a  few  months  after  evidences  of  the  breaking  down 
of  the  lesions  show  themselves.  The  duration  is  influenced  considerably 
by  the  course  of  the  tuberculosis  usually  present  in  other  parts  of  the  body. 

The  prognosis  of  tuberculous  peritonitis  in  general  is  determined  by 
various  circumstances,  such  as  the  inherent  strength  and  resisting  power 
of  the  patient;  the  type  of  the  disease;  the  age  of  the  child;  and  the  pres¬ 
ence  or  absence  of  tuberculosis  in  other  regions.  The  younger  the 
patient,  the  worse  is  the  prognosis.  In  Fletcher’s1  163  cases  with  49 
deaths,  35  were  in  children  less  than  4  years  of  age.  Of  course,  the  pres¬ 
ence  of  tuberculosis  elsewhere  greatly  adds  to  the  liability  of  a  fatal 
termination.  The  prognosis  of  the  ascitic  form  is  not  as  unfavorable  as 
formerly  believed,  now  that  the  treatment  of  the  malady  is  better  under¬ 
stood.  It  is  in  this  type  especially  that  laparotomy  has  often  proven  of 
value;  but  that  it  accomplishes  all  that  was  at  first  claimed  for  it  is 
doubtful,  and  it  is  still  a  question  whether  the  results  obtained  by  it  are 
superior  to  those  with  non-operative  measures.  The  fibrous  type  gives  a 
more  unfavorable  prognosis,  and  certainly  the  larger  number  do  not 
recover;  not  so  much  from  the  existence  of  this  form  itself,  as  because  of 
the  tendency  to  pass  into  the  caseous  type,  or  to  give  rise  to  serious 
complications.  Laparotomy  may  do  good  here  also,  but  less  is  to  be 
expected  than  in  the  ascitic  cases.  The  caseous  type  with  severe  con¬ 
stitutional  symptoms  gives  a  most  unfavorable  prognosis,  but  is  yet 
capable  of  cure,  if  other  parts  of  the  body  are  not  involved.  In  a  con¬ 
siderable  number  of  cases  of  tuberculous  peritonitis  there  will  be  a  recur¬ 
rence.  No  patient  should  be  considered  as  having  recovered  until  at 
least  2  years  have  elapsed  without  symptoms  (Ashby).2 

Regarding  the  statistical  prognosis  in  general  and  the  influence  of 
treatment,  statements  vary  to  a  considerable  extent;  and  are,  moreover, 
at  fault,  because  it  is  usually  not  known  in  how  many  instances  a  fatal 
relapse  or  a  development  of  tuberculosis  elsewhere  finally  occurred.  In 
general  the  proportion  of  final  complete  recoveries  might  be  placed  at 
approximately  30  to  50  per  cent.  As  regards  the  value  of  operative 
treatment,  one  of  the  earliest  and  most  favorable  series  is  that  of  Aldi- 
bert,3  of  52  children  operated  upon  with  7  deaths,  a  mortality  of  13.46 
per  cent.  Faludi4  reports  on  70  cases  of  which  46  were  operated  upon 
and  24  not.  Of  the  former  45.5  per  cent,  recovered,  and  of  the  latter 
20.83  per  cent.  Many  of  the  cases  were  watched  for  several  years  after 
operation.  Schramm5  in  45  cases  found  permanent  recoveries,  in  those 
which  could  be  traced,  in  20  per  cent,  of  those  treated  medically  and  75.4 
per  cent,  of  the  operated  cases.  Kissel6  reported  upon  54  cases,  35  of 
which  were  operated  upon,  with  27  recoveries;  i.e.  77.14  per  cent. 

1  Loc.  cit.,  250. 

2  hoc.  cit. 

3  These  de  Paris,  1892. 

4  Loc .  cit. 

5  Wiener  med.  Wochenschr.,  1903,  LIII,  354. 

6  Arch.  f.  klin.  Chir.,  1902,  LXV,  373. 
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In  favor  of  medical  treatment  is  the  report  by  Sutherland1  of  41 
cases,  27  of  which  were  treated  medically,  with  recoveries  in  22;  i.e. 
81.3  per  cent,  and  14  surgically,  with  7  recoveries;  i.e.  50  per  cent.  Most 
of  the  cases  were  under  observation  for  over  a  year.  Borchgrevink2  in 
22  cases  treated  medically  had  19  permanent  recoveries;  i.e.  81.82  per  cent. 

It  would  appear  that  operative  treatment  has  not  the  vogue  which  it 
once  possessed,  and  does  not  accomplish  all  that  was  once  expected;  but 
there  seems  also  no  question  that  it  is  followed  by  excellent  results  in 
many  instances. 

Complications. — These  are  principally  the  occurrence  of  mani¬ 
festations  of  tuberculosis  elsewhere  in  the  body.  Tuberculous  pleurisy 
is  not  infrequently  associated,  as  is  less  often  tuberculous  pericarditis, 
and  tuberculosis  of  the  meninges  or  of  the  lungs  is  a  not  uncommon  final 
cause  of  death.  The  genital  organs  are  only  occasionally  secondarily 
attacked  in  children.  Involvement  of  the  intestines  and  mesenteric 
glands  is  frequent.  To  be  noted  also  are  septic  processes  from  a  collec¬ 
tion  of  pus,  or  the  rupture  of  an  accumulation  of  this;  amyloid  changes 
in  the  liver  and  spleen;  and  intestinal  obstruction  or  other  pressure- 
symptoms  of  various  sorts  produced  by  fibrous  adhesions. 

Diagnosis. — This  is  by  no  means  easy  except  in  typical  and  well- 
advanced  cases.  Early  in  the  attack  it  is  usually  impossible.  It  rests 
principally  upon  slow  failure  of  health;  irregular  fever  without  discover¬ 
able  cause;  slight  abdominal  pain  and  tenderness;  and  finally  decided 
abdominal  enlargement  with  the  discovery  of  fluid  or  of  evident  thicken¬ 
ing  of  the  abdominal  wall  and  the  presence  of  masses  beneath  it.  The 
existence  of  tuberculosis  elsewhere  in  the  body  is  suggestive.  The 
employment  of  the  tuberculin-test  is  of  value  if  negative,  but  a 
positive  reaction  does  not  determine  that  the  abdominal  condition  is 
tuberculous.  Moreover,  severe  cases  may  have  lost  the  power  to  respond 
to  the  tuberculin-reaction.  The  examination  of  the  blood  is  of  some 
value,  there  being  in  tuberculous  peritonitis  an  absence  of  the  increase  of 
leucocytes  characteristic  of  most  inflammatory  conditions.  Ascites  of 
tuberculous  nature  is  to  be  distinguished  from  that  due  to  other  causes. 
That  dependent  upon  cardiac  or  renal  disease  is  accompanied  by  dropsy 
elsewhere,  while  other  characteristic  symptoms  are  present  as  well. 
Atrophic  cirrhosis  of  the  liver  gives  diminution  in  the  size  of  this  organ, 
and  icterus  may  attend.  In  doubtful  cases  examination  of  the  fluid 
obtained  by  puncture  will  probably  show  in  tuberculosis  an  increase  in 
the  number  of  lymphocytes,  and  inoculation  experiments  will  produce 
the  disease  in  animals  (Durante).3  Puncture  is,  however,  a  procedure 
not  without  danger  of  perforation  of  the  intestine.  It  may  be  performed 
after  the  method  of  Denzer,  previously  described.  Tubercle-bacilli  are 
not  often  discovered  microscopically.  Chronic  non-tuber culous  peritontis 
is  distinguishable  by  the  absence  of  discoverable  nodular  masses  and  of 
so  decided  a  degree  of  emaciation  and  loss  of  health.  The  presumption 
should  always  be  that  chronic  peritonitis  is  tuberculous  unless  certainly 
proven  otherwise.  Chronic  enteritis  with  diarrhea,  abdominal  distention, 
and  wasting  may  resemble  tuberculous  peritonitis,  but  the  history  of  the 
case  and  continued  observation  will  generally  remove  any  doubt. 

Tuberculous  peritonitis  with  masses  discovered  through  the  abdominal 
wall  is  to  be  distinguished  from  abdominal  tumors  of  other  nature,  as  well 


1  Arch,  of  Pediat.,  1903,  XX,  81. 

2  Mitteil.  aus  den  Grenzgeb.  d.  Med.  und  Chir.,  1900,  \  I,  434. 

3  La  Pediat,  1901,  IX,  437. 
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as  from  fecal  accumulations  in  the  colon.  The  existence  of  other  symp¬ 
toms  characteristic  of  tuberculosis  is  of  service  here.  That  the  disease 
is  of  the  caseous  type  is  rendered  probable,  when,  in  addition  to  the  pres¬ 
ence  of  the  tuberculous  nodules  discovered  by  palpation,  there  are 
decided  abdominal  pain  and  tenderness,  tympanitic  distention,  and  severe 
constitutional  symptoms.  The  existence  of  tuberculosis  in  other  regions 
aids  in  the  diagnosis. 

Treatment. — The  medical  treatment  consists  in  the  employment  of  all 
measures  which  will  aid  the  patient  to  overcome  a  tuberculous  process 
of  any  nature.  (See  Vol.  1,  p.  654.)  Rest  lying  down  should  be  enforced, 
but  this  by  no  means  signifies  confinement  to  bed  in  the  house.  In  fact 
the  patient  should  be  kept  in  the  open  air  as  much  as  possible  and  pref¬ 
erably  removed  to  some  climate  which  favors  this.  Sojourn  at  the 
mountains  and  especially  at  the  seashore  has  been  of  great  service  in 
many  instances.  The  diet  should  be  digestible  and  abundant,  and  there 
is  no  reason  to  abstain  from  a  highly  nitrogenous  regimen  because  fever 
is  present.  On  the  contrary,  the  food  should  be  stimulating.  The 
presence  of  diarrhea  and  other  digestive  disturbances  often  renders 
satisfactory  feeding  difficult;  yet  sufficient  nourishment  is  one  of  the 
most  important  therapeutic  factors.  Alcoholic  stimulants  may  be  given 
as  required.  Local  application  of  mercurial  ointment,  of  ichthyol,  and 
of  iodoform  have  been  recommended,  as  has  been  the  exposure  of  the 
abdominal  walls  to  the  direct  rays  of  the  sun.  Indeed,  heliotherapy  offers 
one  of  the  best  means  of  treatment  (see  Vol.  I,  p.  281)  and  should  be 
employed  whenever  possible.  If  the  making  use  of  the  direct  rays  of  the 
sun  is  not  feasible,  much  benefit  can  be  obtained  from  the  employment 
of  the  ultra-violet  rays  of  the  quartz  lamp.  Excellent  results  have  been 
leported  by  Gerstenberger  and  Wahl,1  Meyer2  and  others.  Exposure 
to  the  Roentgen  ray  has  also  been  successfully  used,  especially  in  the 
fibrous  form  of  the  disease.  The  internal  administration  of  creosote 
and  the  giving  of  iodoform  have  each  their  adherents.  Tonic  remedies 
may  be  needed,  including  cod-liver  oil  if  it  is  well  tolerated,  and  such 
treatment  also  as  complications  demand.  In  general,  however,  the 
chief  dependence  is  to  be  placed  upon  hygiene,  diet  and  heliotherapy. 
What  benefit  is  to  be  gained  by  the  injection  of  tuberculin  is  still  an 
unsettled  question.  There  is  some  reason  to  believe  that  it  is  of  more 
value  here  than  in  some  other  forms  of  tuberculosis,  but  further  experience 
is  demanded. 

Operative  interference  in  the  form  of  laparotomy  is  to  be  seriously 
considered  in  the  light  of  the  data  given  regarding  it.  Certainly  it  seems 
to  be  of  great  possible  value  if  done  early  in  the  ascitic  cases,  and  since 
the  danger  of  operation  is  slight  and  that  of  the  disease  itself  great,  and  as 
recovery  from  the  disease  is  often  very  prompt  after  it,  it  should  be  recom¬ 
mended  in  all  cases  of  this  type,  if  thorough  medical  treatment  has  been 
without  influence.  In  the  purely  fibrous  form  without  tuberculous 
masses  recovery  may  take  place  spontaneously;  but  even  here  laparot¬ 
omy  may  do  good  and  can  do  little  harm,  although  less  is  to  be  expected 
than  in  the  ascitic  type.  Cases  where  a  small  localized  or  more  general¬ 
ized  accumulation  of  pus  can  be  discovered  require  operation. 

The  reason  for  the  beneficial  effect  of  operation  in  ascitic  cases  is  not 
understood.  It  seems  to  depend  in  some  way  upon  the  entrance  of  air, 
mice  good  results  have  been  obtained  by  the  injection  of  air,  using  a 

1  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXIII,  1631 

2  Jahrb.  f.  Kinderheilk.,  1918,  LXXXVII,  126. 
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pneumo  thorax  apparatus  (Mixter;1  Weil  and  Loiseleur2).  Injections 
of  oxygen  also  have  been  employed  by  Rost3  and  others. 

TUMORS  OF  THE  PERITONEUM 

These  are  of  occasional  occurrence  in  early  life  and  may  be  either 
malignant  or  benign  in  nature;  primary  or  secondary.  Cysts  of  various 
sorts  are  sometimes  found  including  dermoid,  hydatid,  chylous  and 
serous.  They  are  oftenest  in  the  mesentery.  Carcinoma  is  very  rare 
even  when  secondary.  Sarcoma,  fibroma,  angioma  and  lipoma  may 
occur.  The  last  has  sometimes  attained  a  large  size. 

ASCITES 

By  this  title  is  designated  an  accumulation  of  fluid  in  the  general 
peritoneal  cavity.  The  condition  is  not  a  disease,  but  a  symptom  depend¬ 
ent  upon  various  causes.  It  is,  however,  sufficiently  common  and  impor¬ 
tant  to  warrant  separate  brief  consideration.  The  fluid  may  be  entirely 
clear  and  either  colorless  or  of  a  yellowish  tint;  or  it  may  be  more  or  less 
hemorrhagic  or  contain  flakes  of  lymph  and  other  evidences  of  inflamma¬ 
tion.  Microscopically  it  may  show  either  few  cellular  elements  when  it  is 
of  the  nature  of  a  transudate,  or  many  when  the  cause  is  a  local  inflamma¬ 
tory  condition.  If  the  inflammation  is  a  tuberculous  peritonitis,  the  lym¬ 
phocytes  are  in  excess;  if  an  acute  peritonitis  dependent  upon  other  germs, 
the  polymorphonuclear  cells  predominate. 

Among  the  causes  may  be  mentioned  peritonitis  of  various  sorts,  as 
the  tuberculous  and  the  non-tuberculous  forms,  including  polyserositis; 
cirrhosis  of  the  liver,  a  rare  cause  in  early  life;  obstruction  to  the  portal 
circulation  from  other  sources,  such  as  pressure  of  a  tumor  or  of  an 
enlarged  lymphatic  gland;  great  anemia;  and  renal  or  cardiac  disease. 
These  last  two  are  the  most  common  causes.  It  may  also  develop  with¬ 
out  discoverable  agency  and  be  associated  with  hydrothorax  and  anasarca, 
as  in  the  essential  edema  of  children. 

Ascites  may  in  rare  cases  be  congenital,  is  uncommon  in  infancy, 
somewhat  less  so  in  early  childhood,  and  begins  to  be  observed  oftener  in 
later  childhood.  The  symptoms  are  similar  to  those  seen  in  adult  life. 
The  abdomen  is  distended;  there  is  often  flattening  or  pouting  of  the 
umbilicus;  fluctuation  on  palpation,  with  a  distinct  wave-like  impulse 
obtained  by  sharp  tapping  with  the  hand;  and  dullness  on  percussion 
which  shifts  with  change  of  position  unless  the  amount  of  fluid  is  very 
large. 

The  course  prognosis  and  treatment  depend  entirely  upon  the  cause. 

Chylous  Ascites. — This  is  an  uncommon  form  of  ascites  at  any  time 
of  life.  Schall,4  adding  2  instances  to  the  list  of  reported  cases  in  the  first 
3  years  of  life  published  by  Cowie,5  could  collect  but  11  observed  during 
this  period.  The  causes  are  variable.  In  the  instances  of  true  chylous 
effusion  there  has  been  an  injury  to,  or  pressure  upon,  the  thoracic  duct 
or  some  of  its  tributaries,  as  a  result  of  which  the  chyle  has  entered  the 
abdominal  cavity.  In  these  cases  the  fluid  has  the  appearance  of  milk 
and  contains  fat-cells  in  very  large  numbers.  In  other  cases  the  fluid  is 

1  Bost.  Med.  and  Surg.  Jour.,  1921,  CLXXXV,  557. 

2  Bull.  et.  mem.  soc.  med.  d.  hop.,  1921,  XLV,  1661. 

3  Indian  Med.  Gaz.,  1920,  LV,  329;  Brit,  Med.  Jour.,  1921,  II,  978. 

4  Monatsschr.  f.  Kinderheilk.,  1922,  XXIII,  34. 

5  Arch,  of  Pediat.,  1911,  XXVIII,  595. 
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chyliform  only,  and  the  condition  depends  upon  tuberculous  or  non- 
tuber  culous  chronic  peritonitis,  and  the  color  appears  to  be  the  result  of 
degeneration  of  the  inflammatory  products,  since  cells  showing  evidences 
of  this  are  discoverable.  Chylous  ascites  has  also  been  produced  by  the 
rupture  of  a  mesenteric  cyst.  The  prognosis  is,  as  a  rule,  unfavorable, 
yet  recovery  after  operative  interference  has  been  reported  (Huber  and 


Silver).1 


1  Amer.  Jour.  Dis.  Child.,  1914,  VIII,  50. 


SECTION  V 

DISEASES  OF  THE  RESPIRATORY  SYSTEM 


These  are  among  the  commonest  of  the  disorders  of  early  life,  being 
exceeded  in  infancy  only  by  digestive  disturbances,  and  in  early'  childhood 
even  surpassing  these  in  number.  Some  forms  of  disease  belonging  in 
part  here  have  already  been  described  elsewhere,  such  as  adenoid 
growths  of  the  nasopharynx  and  membranous  laryngitis  dependent  upon 
diphtheria. 


CHAPTER  I 

0 

COUGH 

Although  but  a  respiratory  symptom  cough  is  one  of  such  importance 
and  produced  by  such  diverse  conditions  that  a  short  review  of  its  causes 
and  indications  is  of  importance,  by  way  of  introduction  to  diseases  of 
the  respiratory  apparatus.  It  has  already  been  referred  to  briefly  in  dis¬ 
cussing  Significance  of  Symptoms  (Vol.  I,  p.  230). 

Cough  is  an  expulsive  effort  of  respiration  of  such  force  and  suddenness 
that  the  characteristic  sound  is  produced.  The  effort  is  incited  by  a 
pathological  stimulus  of  the  filaments  of  the  pneumogastric  nerve  termi¬ 
nating  in  the  respiratory  mucous  membrane  involved,  or  reflexly  through 
the  irritation  of  branches  of  this  or  of  other  cranial  nerves  supplying 
other  affected  regions.  Along  these  afferent  filaments  the  sensation  is 
conducted  to  the  medulla  and  the  expulsive  effort  set  going  from  this 
centre  through  the  action  of  the  muscles  concerned  in  respiration.  In 
some  cases  this  appears  to  depend  upon  irritation  of  the  nerve-centres 
solely,  without  peripheral  disturbance.  This  is  seen,  for  instance,  in 
cough  of  a  hysterical  nature  or  occurring  as  a  habit  merely.  The  dis¬ 
tribution  of  the  pneumogastric  and  communicating  nerves  being  so  wide 
and  diverse,  the  causes  of  cough  may  be  extremely  varied.  In  some 
instances  it  results  from  direct  stimulation  by  secretion  resting  upon  the 
respiratory  mucous  membrane  in  some  part  of  its  course  or  in  the  pharynx, 
or  from  the  presence  of  a  foreign  body  in  the  respiratory  tract.  It  is 
then  a  real  effort  to  expel  a  removable  offending  substance,  and  is  of  a 
serviceable  nature  and  may  need  to  be  encouraged.  With  these  excep¬ 
tions  it  is  for  the  most  part  necessarily  unproductive  and  useless. 

The  following  conditions  may  be  mentioned  in  which  cough  occurs: 

In  bronchitis  it  is  at  first  frequent,  severe  and  unproductive.  Later 
it  is  loose  and  sometimes  only  relieved  when  the  secretion  is  expelled 
into  the  pharynx  and  either  expectorated  or  swallowed.  It  may  be  severe 
enough  to  cause  vomiting,  and  often  produces  soreness  in  the  muscles 
of  the  chest  and  abdomen.  Tracheitis,  when  occurring  alone,  produces  a 
cough  of  a  similar  nature.  In  catarrhal  laryngitis  it  is  at  first  dry,  and 
later  loose  as  in  bronchitis.  The  hoarseness  which  accompanies  it  serves 
to  distinguish  it.  Spasmodic  laryngitis,  on  the  other  hand,  occasions  a 
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cough  of  a  peculiar  character;  loud,  barking  and  ringing.  This  is  not 
paroxysmal,  but  comes  on  especially  at  night  with  the  symptoms  of 
croup.  Diphtheritic  laryngitis  gives  rise  to  a  cough  very  like  that  of 
catarrhal  laryngitis  although  with  more  of  a  croupy  character.  In 
pneumonia  and  pleurisy  the  cough  is  usually  very  short  and  often  sup¬ 
pressed  and  evidently  painful;  sometimes  frequent  and  harassing.  Pleu¬ 
ral  effusion  may  produce  a  very  persistent  and  troublesome,  short,  dry 

cough  without  the  element  of  pain. 

Pharyngeal  irritation  is  one  of  the  most  common  causes,  giving  rise  to  a 
cough  which  is  very  frequent  and  hacking,  especially  at  night,  and  with  ay 
constant  sensation  of  tickling  in  the  throat.  It  may  be  due  to  the  reflex 
irritation  arising  from  adenoid  growths  of  the  nasopharynx  or  of  the  base 
of  the  tongue,  or  develop  in  the  pharynx  itself  through  the  accumulation 
of  secretion  on  the  posterior  pharyngeal  wall,  or  be  brought  about  by  the 
tickling  sensation  caused  by  an  elongated  uvula.  It  is  often  troublesome 
and  resistant  to  treatment.  An  ear-cough  sometimes  arises  from  the 
presence  of  foreign  bodies  or  of  wax  in  the  auditory  canal  or  the  existence 
of  an  external  otitis. 

Cough  of  a  peculiarly  paroxysmal  character  is  heard  in  pertussis ,  but 
may  sometimes  occur  in  severe  tracheo-bronchitis  and  is  then  confusing 
from  a  diagnostic  point  of  view.  A  somewhat  similar  cough  occasionally 
accompanies  pressure  by  enlarged  bronchial  glands  or  by  an  abscess  pro¬ 
duced  by  spinal  caries.  The  condition  often  described  as  spasmodic 
nocturnal  cough,  or  periodic  night-cough,  heard  frequently  in  older  children, 
may  be  due  to  enlarged  bronchial  glands  or  abscess,  or  to  adenoid  growths 
or  an  unrecognized  rhinitis.  There  is  also  in  many  cases  a  strong  nervous 
element  combined  with  the  causes  mentioned,  or  acting  alone.  This 
cough  occurs  in  paroxysms,  chiefly  or  solely  about  the  middle  of  the 
night  or  soon  after  going  to  bed;  or  the  attacks  may  repeat  themselves 
several  times  during  the  night  and  occasion  much  loss  of  rest.  The 
disease  may  extend  over  months. 

“ Stomach-cough ”  is  a  term  indiscriminately  used  and  too  widely 
applied.  There  are,  however,  numerous  cases  in  which  cough  accompanies 
indigestion  and  disappears  when  this  ceases.  In  some  this  is  probably 
dependent  upon  the  complicating  pharyngeal  irritation  so  often  present . 
In  others  it  appears  to  be  a  direct  reflex  from  the  stomach.  This  latter 
is  heard,  for  instance,  in  some  infants  who  suffer  from  cough  when  the 
stomach  is  over-distended  from  nursing.  A  short  stomach-cough  may 
also  be  observed  at  times  just  before  an  attack  of  vomiting  occurs. 

Cardiac  cough  is  produced  chiefly  by  passive  congestion  of  the  lungs, 
the  result  of  valvular  disease  of  the  heart.  It  may  also  be  heard  occasion¬ 
ally  in  pericarditis.  It  is  hard  and  usually  dry  in  character. 

Finally  there  is  to  be  considered  the  nervous  or  hysterical  cough  encoun¬ 
tered  generally  in  later  childhood  especially  as  puberty  is  approaching. 
It  is  dry,  noisy,  harsh,  forced  and  frequent,  and  usually  not  paroxysmal; 
does  not  occur  during  sleep,  and  is  increased  by  excitement.  It  may  dis¬ 
appear  for  months  if  the  general  nervous  state  of  the  child  improves,  but 
reappears  readily  with  the  return  of  nervous  disturbance  or  with  the 
development  of  anemia. 

In  this  connection  may  be  mentioned  the  infrequency  with  which 
sputum  is  expectorated  in  infancy  and  early  childhood  (see  Vol.  I,  p.  651) 
and  the  comparative  rarity  of  hemoptysis  in  early  life.  This  latter  is  seen 
occasionally  in  pneumonia  and  tuberculosis,  oftener  in  pertussis,  and  may 
be  severe  in  gangrene  of  the  lung.  Fatal  hemoptysis  is  exceedingly 
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uncommon.  Magruder1  refers  to  33  cases  collected  by  Meusnier2  and  adds 
5  others  including  1  of  his  own.  The  condition  has  since  been  studied  by 
Rolleston  and  Robertson-Ross.3  I  have  seen  an  instance  of  fatal  hemop¬ 
tysis  in  an  infant  of  14  months.  (See  Vol.  I,  p.  644.) 

Treatment  of  Cough.— The  treatment  of  these  different  varieties 
of  cough  is  that  of  the  original  cause.  Only  to  be  said  here  is  that  when 
the  symptom  is  dependent  upon  acute  inflammation  of  the  larynx,  trachea 
or  bronchi  sedatives  are  often  of  value,  but  usually  after  the  first  few 
days  those  remedies  are  indicated  which  favor  secretion.  In  cases  of 
other  nature  expectorants  are  of  no  benefit.  Nasopharyngeal  or  pharyn¬ 
geal  irritation  is  always  to  be  sought  for,  and  local  treatment  of  these 
conditions,  including  remedies  to  diminish  the  size  of  an  elongated  uvula, 
will  often  promptly  relieve  cough  over  which  sedatives  have  practically 
no  control.  Inhalations  of  water- vapor  from  a  quart  (946)  of  hot  water 
to  which  dr.  1(3.9)  or  less  of  menthol  has  been  added  often  gives  relief. 
In  the  periodical  nocturnal  cough  and  in  the  nervous  day-cough  the 
general  health  is  to  be  cared  for,  the  pharynx  kept  from  becoming  dry  at 
night-time,  and  such  sedatives  as  bromides  administered.  In  some  cases 
of  very  persistent  cough  quinine  has  proved  of  benefit 


CHAPTER  II 

DISEASES  OF  THE  NOSE 
MALFORMATIONS 

Deviations  of  the  septum  nasi  are  usually  the  result  of  injury  or 
of  faulty  development  of  the  adjacent  structures.  In  the  first  class 
there  may  be  an  accompanying  alteration  in  the  shape  of  the  nose  as 
seen  from  without.  Depression  of  the  bridge  of  the  nose  may  be  a 
congenital  peculiarity  or  be  the  result  of  injury  or  of  the  destructive 
action  of  hereditary  syphilis. 

Stenosis  of  the  nasal  passages  or  even  entire  closure  of  these  may  be 
found  of  congenital  origin ;  manifesting  itself,  if  bilateral,  by  inability  on 
the  part  of  the  infant  to  suck,  or,  if  partial,  by  evident  difficulty  in  sucking 
or  by  evidences  of  increasing  inanition.  Examination  with  the  sound  will 
reveal  the  obstruction,  which  may  be  membranaceous  or  oftener  bony  in 
nature.  I  have  seen  1  instance  of  infantilism  associated  with  complete 
bony  obstruction  of  the  nares.  Among  other  deformities  to  be  men¬ 
tioned  are  the  broadening  of  the  bridge  and  the  upward  tilt  of  the  nostrils 
seen  in  cretinism;  and  the  narrow  nasal  fossae,  small  nostrils  and  pinched 
appearance  of  the  nose  often  present  in  adenoid  growths. 

The  treatment  of  nasal  deformities  is  chiefly  operative  and  is  described 
in  special  treatises  on  Diseases  of  the  Nose.  It  is  important  that  opera¬ 
tion  be  done  early  in  all  severe  cases  lest  malformations  of  the  chest,  the 
palate,  the  jaws,  and  even  of  the  skull  develop. 

1  Arch,  of  Pediat.,  1908,  XXV,  520. 

2  These  de  Paris,  1892. 

3  Brit.  Jour.  Child.  Dis.,  1914,  XI,  407. 


248  THE  DISEASES  OF  CHILDREN 

ACUTE  RHINITIS 

(Coryza) 

Etiology. — The  tendency  to  develop  “cold  in  the  head,”  one  of  the 
most  common  affections  seen  in  children,  begins  promptly  after  birth 
and  continues  active  throughout  the  rest  of  life.  In  certain  individuals, 
and  even  in  certain  families,  there  is  a  special  predisposition  to  it;  and 
the  influence  of  inheritance  is  sometimes  very  noticeable.  The  exudative 
diathesis  is  a  predisposing  cause.  Many  diverse  influences,  however, 
are  the  more  active  agents.  Local  chilling  is  undoubtedly  one  of  these, 
and  frequently  this  needs  to  be  but  slight  and  of  very  brief  duration  to 
produce  a  severe  cold.  Should  the  chilling  immediately  follow  over¬ 
heating  of  the  body  the  susceptibility  is  then  much  greater.  For  this 
reason  dressing  too  warmly  is  a  common  cause,  on  account  of  the  exces¬ 
sive  perspiration  which  is  produced  by  any  slight  exercise  and  the 
subsequent  chilling  which  comes  with  rest.  Insufficient  protection  by 
clothing  is  equally  harmful,  but  less  frequently  operative.  Draughts 
upon  the  head;  the  absence  of  sufficient  covering  for  the  arms  and  legs 
subjecting  them  to  sudden  chilling;  getting  the  feet  wet;  the  inhalation 
of  the  dust  of  the  street;  the  exposure  of  the  abdomen  through  the 
absence  of  a  binder  in  infants  in  short  clothes;  the  playing  upon  the  floor 
in  winter-time,  and  many  similar  conditions  are  important  factors. 
The  influence  of  season  is  decided;  autumn  and  spring  especially  pre¬ 
disposing,  since  sudden  changes  of  temperature  are  most  likely  to  occur 
at  these  times.  The  damp,  raw  weather  accompanying  a  thaw  in 
winter,  or  days  with  high  cold  winds  are  a  determining  cause.  Any 
debilitating  or  sensitizing  influence  may  occasion  constantly  recurring 
attacks.  Here  may  be  mentioned  close  confinement  to  the  house  with 
insufficient  air  and  ventilation  in  the  living  and  sleeping  rooms,  the 
custom  of  giving  the  bath  of  too  high  a  temperature  with  consequent 
relaxation  of  the  skin,  the  presence  of  adenoids  or  of  other  conditions 
chronically  obstructing  nasal  respiration,  and  the  existence  of  rickets  or 
other  debilitating  disease.  Rhinitis  is  a  constant  attendant  upon  certain 
diseases  such  as  nasal  diphtheria,  grippe,  and  particularly  measles.  Cer¬ 
tain  drugs  may  produce  coryza,  especially  to  be  noted  being  the  iodides 
administered  internally;  while  local  irritants,  as  the  pollen  of  certain 
plants,  the  odor  of  roses,  the  volatile  emanations  from  horses  or  some 
other  substance  to  which  the  patient  shows  an  idiosyncrasy,  may  produce 
an  attack.  (See  also  Hay-fever,  pp.  252  and  289.) 

That  coryza  often  attacks  several  members  of  a  family  in  quick  suc¬ 
cession  suggests  the  very  probable  influence  of  contagion,  which  is  with¬ 
out  doubt  operative  in  many  instances;  although  the  fact  that  all  may 
have  been  exposed  simultaneously  to  some  other  cause,  such  as  changes 
in  the  weather,  is  constantly  to  be  borne  in  mind  in  drawing  conclusions. 
The  effect  of  contagion  is  well  shown  by  Winholt  and  Jordan,1  in  a  study 
of  1000  babies  of  whom  500  had  colds  and  500  were  normal.  Of  the 
babies  with  colds  58  per  cent,  had  been  in  contact  with  parents  who  also 
had  colds,  whereas  only  36  per  cent,  of  those  without  colds  had  been 
subjected  to  similar  contact.  Undoubtedly  the  action  of  bacteria  of 
various  sorts  is  an  important  element,  but  the  cooperation  of  other 
factors  is  usually  required.  There  is  probably  first  produced  a  conges¬ 
tion  of  the  mucous  membrane  dependent  upon  some  other  cause,  and  this 

1  Jour.  Amer.  Med.  Assoc.,  1923,  LXXXI,  280. 
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permits  of  the  action  of  the  bacteria.  Various  microorganisms  have 
been  found  associated  with  rhinitis,  among  them  the  streptococcus, 
staphylococcus,  pneumococcus,  micrococcus  catarrhalis,  influenza-bacil¬ 
lus,  and  the  bacillus  rhinitis  (Tunnicliff).1  The  specific  forms  which  pro¬ 
duce  measles,  grippe  and  diphtheria  appear  to  be  sufficient,  acting  alone, 
to  produce  rhinitis,  and  this  condition  is  often  the  first  symptom  of  these 
diseases.  There  does  not  appear  to  be  any  one  group  of  organisms 
responsible  (Jordan,  Norton  and  Sharp).2  It  has  been  maintained  by  a 
number  of  investigators  that  none  of  the  bacteria  usually  found  are 
responsible,  and  that  the  germ  is  a  filterable  one  (Kruse;3  Foster;4 
Olitsky  and  McCartney5). 

Symptoms  and  Course. — Following  the  increased  redness  and 
swelling  of  the  mucous  membrane  there  occurs  an  augmented  secretion 
from  the  nose  of  fluid  of  the  normal  character.  In  the  milder  cases  this 
may  subside  in  a  few  hours  and  the  attack  be  over.  In  other  more 
severe  ones  the  congestion  grows  greater,  there  is  frequent  sneezing,  the 
discharge  is  irritating  and  reddens  the  edges  of  the  nostrils  and  the  upper 
lip,  respiration  through  the  nose  becomes  almost  or  quite  impossible,  and 
the  general  condition  is  one  of  extreme  discomfort.  The  compulsory 
breathing  through  the  mouth  produces  a  sensation  of  sore  throat  through 
the  drying  which  results;  and  in  the  case  of  infants  mechanically  interferes 
with  the  taking  of  food,  since  the  child  cannot  suck  and  breathe  through 
the  mouth  at  the  same  time.  The  temperature  is  seldom  more  than 
slightly  elevated  except  in  young  infants.  After  a  day  or  two  the  dis¬ 
charge  becomes  more  seropurulent  and  finally  of  a  green  mucopurulent 
character  often  more  or  less  tinged  with  blood.  Attending  the  rhinitis 
or  sometimes  preceding  it  there  is  in  the  severer  cases  involvement  of  the 
lachrymal  duct  and  conjunctiva,  with  consequent  lachrymation  and 
slight  conjunctivitis.  The  inflammation  may  spread  through  the  Eusta¬ 
chian  tube  to  the  ear,  and  otitis,  often  purulent,  develop.  Not  infre¬ 
quently  the  inflammation  attacks  simultaneously  or  in  sequence  the  nose, 
pharynx,  larynx,  trachea  and  bronchi.  In  many  cases  pharyngitis  is 
the  first  manifestation  and  rhinitis  develops  subsequent  to  this. 

Course  and  Prognosis. — In  the  milder  cases  the  congestion  is  but 
temporary  and  disappears  nearly  or  completely  after  a  few  hours  or  a  day . 
In  others  a  moderate  congestion  lasts  a  couple  of  days,  but  the  discharge 
does  not  reach  a  purulent  state.  In  the  fully  developed  attack  it  may  be  a 
week  or  more  before  the  condition  returns  to  normal.  When  the  nec¬ 
essary  underlying  requirements  are  present  the  coryza  may  assume  a 
subacute  or  chronic  form.  The  danger  of  the  development  of  otitis  is 
very  great,  especially  in  infancy  and  early  childhood.  In  infancy  the 
nutrition  may  be  injured  by  the  interference  with  nursing,  and  death 
may  result  from  this  cause  in  infants  previously  debilitated.  The  tend¬ 
ency  for  a  bronchopneumonia  to  follow  coryza  is  also  to  be  borne  in 
mind. 

Diagnosis. — Simple  coryza  is  to  be  distinguished  from  that  symptom- 
atic  of  other  affections,  such  as  measles,  grippe  and  diphtheria,  by  a 
careful  search  for  the  special  symptoms  of  these  diseases.  The  persist¬ 
ence  of  high  temperature  renders  one  always  suspicious  that  the  coryza 
is  not  a  primary  disorder,  and  the  possibility  of  grippe  or  measles  will 

1  Jour.  Infect.  Dis.,  1913,  XIII,  283;  1915,  XVI,  493. 

2  Jour.  Infect.  Dis.,  1923,  XXXIII,  416. 

3  Munch,  med.  Wochenschr.,  1914,  LXI,  1547. 

4  Jour.  Infect.  Dis.,  1917,  XXI,  451. 

5  Jour.  Exper.  Med.,  1923,  XXXVIII,  427. 
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be  entertained.  The  discharge  of  nasal  diphtheria  is  early  bloody  and 
very  irritating  to  the  lips,  is  unattended  by  the  complicating  conjunc¬ 
tivitis  or  the  other  symptoms  of  simple  acute  rhinitis,  and  is  of  longer 
continuance.  Examination  of  the  nose  may  reveal  a  pseudomembrane, 
but  in  suspicious  cases  cultures  should  be  taken  promptly. 

Treatment.  Prophylaxis. — Particular  attention  should  be  given  to 
this.  The  possibility  of  one  member  of  a  family  acquiring  the  disease  by 
association  with  an  infected  member  is  to  be  borne  in  mind,  and  such 
contact  avoided,  particularly  in  the  case  of  infants.  Predisposing  causes 
of  any  nature  must  be  diligently  sought  for. _  The  hygienic  conditions 
must  be  improved  on  the  lines  indicated  in  discussing  etiology.  This  is 
particularly  true  when  repeated  attacks  of  coryza  are  frequent.  It  is 
only  by  careful  attention  to  the  details  of  exercise,  pure  air  in  the  sleeping 
room,  proper  clothing,  house-temperature,  and  the  like,  that  avoidance 
of  coryza  can  be  expected.  Of  especial  moment  is  life  largely  in  the 
open  air.  The  hours  chosen  for  bathing,  giving  food,  and  the  morning- 
nap  are  often  such  that  in  winter-time  an  infant,  as  a  result,  spends  all 
or  the  greater  part  of  the  morning  indoors;  while  the  daylight  of  the 
afternoon  is  so  short  and  the  weather  so  uncertain  that  the  outing  is 
often  missed  entirely  or  is  very  greatly  curtailed.  .  Some  rearrangement 
of  the  life  is  necessary  in  such  cases.  Moreover,  it  is  not  essential  that 
the  day  be  perfectly  clear  to  permit  the  taking  of  a  young  infant  out 
of  doors;  nor  is  it  imperative  that  the  morning- nap  be  in  the  house. 
High,  cold  winds  are,  however,  to  be  avoided.  In  country  houses  the 
sheltered  side  of  a  veranda  offers  a  suitable  place  under  such  conditions, 
while  in  cities  the  young  infant  may  be  dressed  in  its  outdoor  clothing 
and  put  in  its  coach  in  a  room  with  the  windows  open  wide.  Older 
children  should  be  accustomed  to  go  out  properly  protected  in  almost 
any  sort  of  weather.  The  importance  of  suitable  clothing,  too,  to  which 
reference  has  been  made  under  etiology,  is  very  great.  More  children 
are  dressed  too  warmly  than  the  reverse.  It  is  better  to  have  the  arms 
and  legs  always  covered  except  in  the  hottest  weather,  but  the  clothes 
should  be  of  only  moderate  weight.  Then,  when  there  occurs  a  sudden 
change  in  the  weather,  or  when  a  room  appears  unduly  cool,  an  outside 
wrap  of  some  sort  may  be  worn.  To  dress  a  child  with  underclothing 
warm  enough  for  all  occasions  means  that  too  often  it  will  be  overheated 
and  freely  perspiring.  (See  also  Hygiene,  Vol.  I,  Chapter  II.) 

Naturally  every  means  must  be  taken  to  improve  the  general  health 
if  this  is  below  normal.  A  cool  bath  given  before  breakfast  and  followed 
by  brisk  friction  will  be  found  an  excellent  measure  to  harden  a  child,  but 
efforts  at  hardening  by  improper  exposure  do  harm  rather  than  good. 
Tonic  treatment  may  be  required.  Yet  it  must  be  observed  that  in  the 
extensive  study  of  Jordan,  Norton  and  Sharp1  on  1600  students  these 
so-called  resistance-building  measures  had  little  effect  on  the  frequency 
of  colds.  Finally,  adenoids  present  must  be  removed  if  coryza  is  fre¬ 
quent,  and  any  infection  of  the  sinuses  be  treated.  In  recent  years 
much  has  been  written  regarding  the  value  of  vaccines  or  auto-vaccines 
as  a  prophylactic  treatment  in  cases  of  frequently  recurring  coryza. 
In  the  light  of  the  uncertainty  concerning  the  etiological  relationship  of 
bacteria  of  various  sorts,  and  especially  in  view  of  the  very  diverse  opin¬ 
ions  even  among  rhinologists,  the  value  of  the  treatment  cannot  be 
considered  as  yet  established. 


1  Loc.  tit. 
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Treatment  of  the  Attack. — When  seen  early,  the  patient  should  be 
given  thorough  purgation,  a  warm  general  bath  or  hot  mustard  foot¬ 
bath,  and  be  kept  in  bed  in  the  effort  to  produce  a  sweat.  Later  the  child 
should  at  least  be  kept  quiet  and  in  an  evenly  heated,  rather  warm  room, 
and  in  the  winter  off  of  the  floor.  The  air,  however,  must  be  fresh. 
The  diet  should  be  restricted,  particularly  if  there  is  an  elevation  of 
temperature.  For  local  use,  a  spray  of  menthol  and  camphor  with 
liquid  petrolatum  (gr.  l:oz.  1)  (0.06:30),  or  for  infants  petrolatum  alone, 
often  gives  relief;  or,  if  the  children  object  to  the  use  of  a  spray,  a  few 
drops  may  be  instilled  from  a  dropper,  the  head  being  bent  far  back  at 
the  time  in  order  that  the  fluid  shall  not  run  along  the  floor  of  the  nose 
to  the  throat  and  thus  fail  to  reach  the  affected  parts.  The  employment 
of  the  dropper  is  probably  safer  than  that  of  the  spray  (see  p.  254).  The 
instillation  of  2  or  3  drops  of  a  1  per  cent,  solution  of  cocaine  in  each 
nostril  will,  it  is  true,  relieve  the  congestion  in  a  surprising  manner  and 
give  temporary  relief  to  the  obstruction  to  respiration.  The  remedy  is, 
however,  a  dangerous  one  in  infancy  and  early  childhood  and  is  not  to 
be  recommended  for  frequent  use  even  after  this  period.  The  temporary 
relief  is  of  short  duration  and  is  followed  by  increased  swelling.  A.  safer 
application  to  accomplish  the  result  is  of  epinephrin  of  a  strength  not 
less  than  1 : 3000.  The  inhalation  of  vapor  from  hot  water  on  which  a  few 
crystals  of  menthol  have  been  placed  is  also  serviceable.  Cold  cream 
or  a  boric  acid  ointment  should  be  applied  to  the  upper  lip  and  the 
edges  of  the  nostrils.  Internally  atropine  is  of  value  in  checking  the 
discharge  and  relieving  the  congestion,  especially  in  the  earlier  stage, 
small  doses  being  given  frequently  according  to  the  effect  produced.  In 
some  individuals  quinine  seems  to  have  a  special  power  in  curtailing  or 
aborting  an  attack,  but  this  is  oftener  the  exception  than  the  rule. 
In  severe  cases,  or  in  those  in  the  later  stages,  a  spray  or  gentle  douch  of 
warm  diluted  liq.  sod.  boratis  comp.  (Dobell's  solution),  or  of  warm 
normal  saline  solution,  is  useful  for  cleansing  purposes,  followed  by  the 
instillation  of  a  few  drops  of  a  solution  of  argyrol  or  some  other  silver- 
preparation  in  10  per  cent,  to  25  per  bent,  strength.  The  treatment  may 
be  given  3  or  4  times  a  day.  The  use  of  inhalations  of  chlorine  in  the 
treatment  of  respiratory  infections,  as  recommended  by  Vedder  and 
Sawyer,1  may  be  mentioned  here.  They  seem  to  be  of  value  if  employed 
in  the  first  2  or  3  days  of  an  attack  of  rhinitis,  but  doubtfully  so  in  the 
treatment  of  any  deeper  seated  infection  in  the  sinuses  or  lungs.  They 
act  by  diminishing  the  number  of  organisms  in  the  nasal  passages.  The 
chlorine  in  the  form  of  gas  is  allowed  to  accumulate  in  chambers  or  almost 
completely  air-tight  compartments,  or  a  portable  generator  may  be 
employed  to  which  is  attached  a  mask  which  allows  re-breathing. 

Sinusitis. — The  accessory  nasal  sinuses  are  not  as  often  involved  in 
childhood  as  in  later  life.  Kelly2  could  collect  but  16  cases  of  empyema 
of  the  antrum  occurring  in  infants;  and  Onodi3  could  find  in  medical 
literature  only  53  instances  of  disease  of  any  of  the  accessory  sinuses 
developing  before  the  age  of  10  years.  Phelps1  and  Skillern5  both  empha¬ 
size  the  infrequency  of  sinusitis  in  infancy  and  early  childhood,  owing  to 
the  imperfect  development  of  the  sinuses  at  this  period.  The  studies  of 
Pfaunz6  indicate,  however,  that  involvement  of  the  sinuses  at  this  time 

1  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXII,  764;  1925,  LXXXIV,  361. 

2  Edinb.  Med.  Jour.,  1904,  LVIII,  302. 

3  Jahrb.  f.  Kinderheilk.,  1915,  LXXXI,  159. 

4  Arch,  of  Pediat.,  1917,  XXXIV,  520. 

5  Jour.  Amer.  Med.  Assoc.,  1917,  LXIX,  895. 

6  Jahrb.  f.  Kinderheilk.,  1920,  XCIII,  313. 
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of  life  is  of  more  frequent  occurrence  than  is  often  believed,  and  Clemin- 
son1  reports  85  cases,  chiefly  of  the  maxillary  antrum,  none  of  them, 
however,  younger  than  3  years.  Strachan2  also  records  a  series  of  about 
80  cases  of  chronic  sinusitis  in  children  between  5  and  13  years  of  age. 
A  number  of  other  contributions  have  appeared  upon  sinusitis,  among 
them  those  of  Dean  and  Armstrong3,  Davis4  and  Dean.5  Collet6  reported 
a  case  of  maxillary  sinusitis  in  an  infant  of  1  month  of  age  and  was  able  to 
collect  6  other  instances  in  infants  from  3  days  to  5  weeks  of  age.  The 
symptoms  of  acute  sinusitis  are  fever,  localized  pain  and  tenderness  and 
possibly  edema  over  the  affected  sinus,  and  headache.  The  last  can  be 
elicited  better  in  older  children,  and  may  be  of  assistance  in  localization; 
being  in  sphenoidal  sinusitis  in  the  suboccipital  region;  in  anterior' eth¬ 
moidal  sinusitis  in  the  temples  and  over  the  eyes;  in  posterior  ethmoidal 
sinusitis  over  the  distribution  of  Meckel's  ganglion  especially  about  2 
inches  posterior  to  the  external  auditory  meatus.  Nasal  discharge  is 
present  unless  there  is  blocking  of  the  opening  of  the  sinus.  Local  examina¬ 
tion  of  the  nose  will  show  pus  escaping  from  the  sinuses.  Suction  may 
be  employed  to  confirm  the  diagnosis,  the  use  of  the  Roentgen  ray  may 
prove  helpful,  and  the  sinuses  may  be  punctured  and  aspirated. 

Hay  Fever. — This  title  designates  a  form  of  acute  rhinitis  recurring 
at  the  same  season  of  each  year,  the  season  varying  with  the  individual 
but  of te nest  seen  in  the  summer  and  autumn.  It  is  brought  about  by  the 
action  of  various  local  irritants,  such  as  the  pollen  of  different  plants,  the 
odor  of  roses,  violets,  peaches,  etc.,  and  the  emanations  from  certain 
animals,  as  the  cat  or  dog,  and  especially  the  horse.  It  would  seem  prob¬ 
able  that  all  of  these  effects  are  instances  of  an  allergic  reaction  to  certain 
proteins.  The  number  of  plants  which  may  produce  this  vernal  or 
autumnal  catarrh  is  large.  This  phase  of  the  subject  has  been  studied  with 
especial  care  by  Dunbar7  who  believes  that  the  active  cause  in  most  cases 
is  a  toxalbumin  contained  in  the  pollen-grains.  Valuable  studies  have 
also  been  made  by  Walker,8  Caulfield9  and  numerous  others,  some  of  them 
treating  especially  of  asthma.  Abnormalities  of  the  mucous  membrane 
of  the  nose  may  be  a  predisposing  cause.  An  individual  susceptibility  is 
necessary  and  the  patients  are  generally  of  a  highly  nervous  tempera¬ 
ment.  Inheritance  is  frequently  observed.  The  disease  is  not  common 
in  early  life,  and  this  is  especially  true  of  the  first  3  or  4  years. 

The  symptoms  come  on  suddenly  after  exposure,  and  increase  in 
severity  if  this  continues.  They  are  those  of  severe  coryza,  accompanied 
by  conjunctivitis.  There  is  an  intense  itching  in  the  nose  and  eyes; 
profuse  watery  nasal  discharge;  frequent  violent  sneezing;  lachrymation, 
and  photophobia.  As  the  patient  grows  older  and  the  annual  attacks 
have  been  repeated,  asthma  is  liable  to  be  associated  with  the  rhinitis, 
and  sometimes  even  largely  to  replace  it. 

The  prognosis  for  ultimate  recovery  is  poor.  The  treatment  is  largely 
prophylactic.  When  possible  the  child  should  be  removed  during  the 
season  of  danger  to  a  region  which  experience  shows  renders  him  free 
from  the  disease.  This  should  be  done  before  the  season  for  the  attack 

1  Jour.  LaryngoL,  Rhinol.  and  OtoL,  1921,  XXXI,  505. 

2  Canad.  Med.  Assoc.  Jour.,  1923,  XIII,  807. 

3  Amer.  Jour.  OtoL,  Rhinol.  and  Laryngol.,  1919,  XXVIII,  452. 

4  Therap.  Gaz.,  1924,  XLVIII,  1. 

5  Jour.  Amer.  Med.  Assoc.,  1925,  LXXXV,  317. 

6  Arch.  Internal,  de  Laryngol.,  1922,  N.  S.  1,  1041. 

7  Modern  Medicine,  Osier  and  McCrae,  1914,  II,  855. 

8  Jour.  Med.  Res.,  1916-18,  XXXV,  XXXVI,  and  XXXVII. 

9  Jour.  Amer.  Med.  Assoc.,  1921,  LXXVI,  1071. 
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arrives.  For  the  direct  treatment  of  the  disorder  little  can  be  done 
except  the  employment  for  palliative  purposes  of  the  measures  recom¬ 
mended  for  ordinary  severe  acute  rhinitis.  Cocaine  should  never  be 
employed.  The  temporary  relief  given  by  it  is  followed  by  increasing 
congestion;  and  there  is  great  danger  of  establishing  a  habit.  The 
value  of  immunizing  is  still  uncertain.  It  has  been  successful  in  some 
cases;  useless  in  others.  A  trial  of  it  is  certainly  to  be  recommended. 
(See  also  Asthma,,  p.  287;  and  Allergy,  Vol.  I,  p.  750.) 

Membranous  Rhinitis.— The  disorder  of  this  nature  dependent  upon 
diphtheria  has  already  been  discussed.  (See  Diphtheria,  Vol.  I,  p.  504.) 
There  is  rarely  seen  a  similar  condition  due  to  the  streptococcus,  staphy¬ 
lococcus,  pneumococcus,  or  pseudo-diphtheria-bacillus.  The  local  symp¬ 
toms  are  similar  to  those  of  diphtheritic  rhinitis;  and  even  the  failure  to 
discover  the  diphtheria-bacillus  does  not  make  it  certain  that  this  is  not 
the  condition  present. 

CHRONIC  RHINITIS 

Chronic  rhinitis  may  assume  one  of  several  forms,  and  may  be  conse¬ 
quently  divided  into:  (1)  Simple  Chronic  Rhinitis;  (2)  Hypertrophic 
Rhinitis;  (3)  Atrophic  Rhinitis;  (4)  Syphilitic  Rhinitis 

1.  Simple  Purulent  Chronic  Rhinitis 
(Chronic  Nasopharyngitis;  Post  nasal  Catarrh;  Chronic  Nasal  Catarrh) 

Etiology. — This  disorder,  common  in  early  life,  especially  when  com¬ 
bined  with  inflammation  of  the  naso-pharynx,  may  follow  repeated 
attacks  of  acute  coryza,  these  depending  usually  upon  infection  of  the 
sinuses  or  the  presence  of  adenoids  or  less  often  of  polypi;  or  be  the 
result  of  the  introduction  of  foreign  bodies  into  the  nose,  deviations  of 
the  septum,  or  the  presence  of  the  exudative-lymphatic  diathesis. 
(See  Exudative  Diathesis,  Vol.  I,  p.  745;  Tuberculous  Adenitis,  Vol. 
I,  p.  647.)  Often  the  children  appear  to  be  in  perfect  health  in  other 
respects. 

Pathological  Anatomy. — No  such  engorgement  of  the  erectile 
tissue  of  the  nose  is  observed  as  occurs  in  the  acute  cases,  and  consequently 
no  such  interference  with  respiration.  The  pathological  condition  is 
rather  a  profuse  mucopurulent  secretion. 

Symptoms. — There  is  a  more  or  less  constant  discharge  from  the 
nose  of  a  secretion  which  is  mucous,  or  oftener  mucopurulent  or  purulent. 
Children  old  enough  to  blow  the  nose  remove  the  secretion  readily,  but 
it  soon  reaccumulates.  Redness  and  excoriation  of  the  upper  lip  and 
the  edges  of  the  nostrils  are  frequent.  These  parts  may  be  decidedly 
swollen  in  the  severer  cases,  and  eczema  of  the  upper  lip  may  develop. 
The  injection  of  the  eyes  and  other  symptoms  characteristic  of  acute 
rhinitis  are  absent,  but  there  is  a  frequent  association  of  redness  of  the 
eyelids  and  of  eczema,  dependent  upon  the  exudative  diathesis  as  a 
common  cause. 

Course  and  Prognosis. — Cases  due  to  the  presence  of  foreign  bodies 
are  usually  cured  promptly  by  the  removal  of  these.  When  from  other 
causes  the  disease  may  continue  indefinitely,  lasting  a  month  or  extending 
over  years;  perhaps  being  better  in  summer  and  returning  in  force  in 
winter.  If  a  purulent  secretion  is  long-continued  the  mucous  glands  may 
gradually  atrophy,  the  secretion  dries  and  forms  crusts  upon  the  mucous 
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membrane,  and  the  atrophic  form  of  chronic  rhinitis  develops.  Otitis, 
pharyngitis,  or  enlargement  of  the  glands  of  the  neck  may  occur  as 
complications. 

Diagnosis. — The  recognition  of  the  cause  is  the  first  indication. 
The  presence  of  a  foreign  body  produces  a  purulent  and  sometimes  blood¬ 
stained  discharge  upon  one  side  only,  and  examination  with  a  probe  will 
reveal  the  obstruction.  Hereditary  syphilis  exhibits  other  characteristic 
evidences;  while  the  complex  of  symptoms  present  makes  readily  recog¬ 
nizable  the  cases  dependent  upon  adenoids,  or  those  often  associated  with 
tuberculous  adenitis.  The  distinction  from  hypertrophic  rhinitis  is  to 
be  made  by  the  greater  degree  of  stenosis  and  the  lesser  of  secretion 
present  in  the  latter  disease,  but  the  differentiation  is  often  not  easy. 

Treatment. — Preventive  treatment  is  of  the  utmost  importance. 
The  prophylaxis  already  outlined  under  Acute  Rhinitis  is  to  be  carried  out 
carefully  to  prevent  the  recurrence  of  the  acute  attacks  to  which  the 
chronic  form  may  be  a  sequel.  The  administration  of  cod-liver  oil,  iron, 
arsenic  or  the  iodides  is  indicated  if  there  is  debility  with  anemia.  In  the 
treatment  of  the  condition  already  established,  the  search  for  a  foreign 
body  should  be  made,  and  this  removed.  The  removal  of  adenoid 
growths  or  of  polypi  present  is  also  essential,  as  is  that  of  any  infection 
of  the  sinuses.  Apart  from  the  treatment  of  any  direct  cause,  the  nasal 
passages  must  be  kept  as  free  as  possible  of  secretion,  by  the  employment 
twice  daily  or  oftener  of  douching  or  syringing  with  some  warm  alkaline 
antiseptic  solution,  such  as  the  liq.  sod.  borat.  comp.  (Dobell’s  solution). 
There  is  some  danger  of  this  driving  the  secretion  into  the  Eustachian 
tube,  but  care  in  the  treatment,  with  the  employment  of  but  very  little 
force,  will  avoid  this.  The  nasal  douche  applied  by  gravity  should  be 
under  very  low  pressure,  the  vessel  being  elevated  hardly  at  all  above 
the  level  of  the  nose.  While  it  is  being  given,  the  patient  should  extend 
the  head  slightly  forward  and  breathe  through  the  opened  mouth.  In 
place  of  this  the  fluid  may  be  applied  by  an  atomizer  3  or  4  times  a  day, 
spraying  and  very  gentle  blowing  of  the  nose  alternating  several  times 
during  each  treatment.  This  cleansing  may  be  followed  by  a  spray  of 
some  gentle  astringent  such  as  diluted  fluid  extract  of  hamamelis,  or  of  a 
solution  of  sulpho-carbolate  of  zinc  (gr.  2  to  5  :oz.  1)  (0.13  to  0.32:30). 
Finally  one  of  menthol  in  liquid  petrolatum  may  be  employed.  Some¬ 
times  good  follows  the  application  within  the  nostril  of  an  ointment  of 
calomel  gr.  1  (  0.07)  and  petrolatum  dr.  1  (3.9). 

Constitutional  treatment  is  often  even  more  important  than  local 
measures.  It  is  frequently  only  after  the  general  health  has  been 
improved  by  appropriate  remedies  that  relief  of  the  local  condition  can 
be  expected. 

Chkonic  Sinusitis. — The  symptoms  of  this  condition,  which  may 
be  regarded  as  a  variety  of  chronic  purulent  rhinitis,  are  very  similar  to 
those  of  the  acute  form,  except  that  they  are  present  in  less  marked  degree. 
The  fever  is  of  low  grade  and  perhaps  only  occasionally  present.  Nasal 
discharge  is  more  or  less  constant  and  is  purulent  or  muco  purulent  and 
may  be  unilateral.  Sneezing  is  a  rather  constant  symptom.  The  general 
health  may  suffer  from  the  absorption  of  the  purulent  material  in  the 
sinuses,  and  arthritic  affections  may  develop.  Infection  in  the  ethmoid 
may  cause  progressive  loss  of  vision,  as  pointed  out  by  White1  and  con¬ 
firmed  by  others.  Persistence  of  nasal  discharge  and  failure  of  general 
health  to  improve  after  removal  of  infected  tonsils  and  adenoids  should 
lead  to  the  suspicion  of  sinus-disease. 

1  Jour.  Amer.  Med.  Assoc.,  1920,  LXXIY,  1510. 
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2.  Hypertrophic  Rhinitis 

This  disease  is  not  as  common  in  children  as  is  the  simple 
chronic  rhinitis,  and  in  early  childhood  is  almost  unknown  except  perhaps 
i^.a.  ft  18  usually  preceded  by  numerous  acute  attacks  of 

“i-  which  may  be  the  cause,  or  perhaps  oftener  are  only  a  symptom 
of  the  hypertrophic  condition.  It  is  commoner  in  cold,  damp  climates! 
and  is  the  result,  too,  of  the  irritation  from  continued  inhalation  of  dust! 
but  the  most  frequent  cause  is  chronic  nasal  obstruction  of  some  sort* 
as  from  adenoids,  or  particularly  from  deviations  of  the  septum.  It 
develops  especially,  too,  if  there  is  associated  impairment  of  the  general 
health.  The  congestion  present  in  certain  types  of  cardiac  disease  is 
considered  by  some  as  an  etiologic  agent. 

Pathological  Anatomy.  In  well-developed  cases  there  is  hyper¬ 
plasia  of  the  nasal  mucous  membrane,  particularly  of  that  covering  the 
turbinated  bones,  to  such  an  extent  that  the  space  for  breathing  is  greatly 
encroached  upon.  Both  mucous  and  adenoid  tissues  are  hypertrophied 
the  submucous  tissue  proliferated  and  infiltrated,  and  the  blood-vessels 
constantly  engorged.  The  changes  have  become  so  permanent  that 
discharge  of  the  secretion  can  occur  only  to  a  moderate  extent  at  any 
time.  I  here  is  little  if  any  involvement  of  the  accessory  sinuses,  owing 
to  the  imperfect  development  of  these  before  puberty.  In  the  milder 
cases,  which  are  those  oftenest  seen  in  childhood,  the  engorgement  of  the 
vessels  predominantes  over  infiltration  and  proliferation.  Consequently 
improvement  at  intervals  in  the  symptoms  is  possible. 

Symptoms. — The  chief  manifestation  of  the  disease  in  childhood 
is  persistent,  more  or  less  complete  obstruction  to  respiration  on  one  or 
both  sides,  with  which  is  associated  nasal  discharge  which  is  muco 
purulent  but  usually  less  abundant  than  in  simple  chronic  rhinitis.  The 
secretion  is  often  chiefly  post-nasal  and  drops  into  the  throat.  The 
degree  of  stenosis  varies  from  time  to  time,  sometimes  one  side  being 
affected,  and  for  a  short  time,  the  other  being  meanwhile  more  or  less  free, 
Thus  while  lying  upon  one  side  in  bed,  the  lower  nostril  becomes  occluded, 
to  open  again  when  the  patient  turns  to  the  other  side.  Obstruction  may 
grow  worse  also  under  such  conditions  as  exposure  to  the  air  of  hot,  dry 
rooms,  and  the  like.  Many  secondary  symptoms  of  stenosis  arise,  such 
as  mouth-breathing,  with  constant  irritation  of  the  throat  and  pharyn¬ 
geal  cough;  attacks  of  asthma  or  of  croup;  bronchitis;  deafness;  alteration 
°*  voice;  disturbance  of  sleep;  nervousness;  restlessness;  headache; 
and  mental  backwardness.  These  secondary  symptoms  are,  in  fact,  very 
similar  in  number  and  variety  to  those  resulting  from  the  presence  of  ade¬ 
noids;  which  lesion,  with  enlargement  of  the  faucial  tonsils,  is  often 
combined  with  hypertrophic  rhinitis.  Examination  of  the  nares  reveals 
the  thickened,  swollen  condition  of  the  covering  of  the  turbinated 
bones. 

Course  and  Prognosis. — There  is  no  natural  limitation  to  the 
duration  of  the  disease,  which  tends  to  get  worse  rather  than  better 
unless  the  cause  is  successfully  removed.  With  this  removal  and  under 
careful  continued  treatment  the  majority  of  moderate  cases  will  recover; 
but  the  severer  ones  will  need  radical  therapeutic  measures. 

Diagnosis. — The  distinction  is  to  be  made  especially  from  the 
existence  of  adenoid  vegetations.  Rhinoscopic  examination  in  hyper¬ 
trophic  rhinitis  will  show  the  covering  of  the  turbinated  bones  greatly 
thickened,  pink  in  color,  obstructing  the  nasal  passages,  and  very  resist- 
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ant  to  pressure  by  a  probe.  Simple  chronic  rhinitis  has  usually  a  freer 
discharge  with  no  evidence  of  hypertrophy  on  direct  examination  and 
less  nasal  obstruction. 

Treatment.— As  with  other  forms  of  rhinitis  prophylaxis  is  impor¬ 
tant  and  consists  in  the  removing  of  all  causes  liable  to  produce 
recurring  attacks  of  acute  coryza  (see  p.  248),  including  the  restoring  or 
maintaining  of  the  best  condition  of  the  general  health.  For  the  disease 
already  established,  although  the  sustaining  of  the  general  health  is  neces¬ 
sary,  local  treatment  of  the  hypertrophic  state  is  required.  This  is 
best  undertaken  by  a  specialist  in  diseases  of  the  nose.  Hypertrophied 
adenoid  tissue  and  enlarged  faucial  tonsils  must  be  removed  as  a  pre¬ 
liminary  measure.  This  of  itself  may  result  in  the  cure  of  the  rhinitis. 
In  addition,  measures  should  be  followed  to  maintain  a  state  of  cleanli¬ 
ness  and  to  reduce  the  hypertrophy.  For  the  former  the  alkaline 
antiseptic  spraying  or  syringing  followed  by  oily  applications  should  be 
employed  as  recommended  for  simple  chronic  rhinitis.  In  place  of 
menthol,  the  oleum  pini  Canadensis  m.  5  (0.31)  or  thymol  (gr.  1)  (0.07) 
with  petrolatum  liquidum  fl.oz.  1  (30)  may  be  used.  In  other  cases  weak 
astringent  aqueous  sprays  are  of  advantage,  such  as  sulpho  carbolate  of 
zinc  (gr.  5:oz.  1)  (0.32:30).  Often  serviceable  is  the  application  of 
iodine  to  the  diseased  region  (iodine  gr.  5  (0.32) ;  potassium  iodide  gr.  24 
(1.56) ;  glycerin  fl.oz.  1  (30)).  This  may  be  used  once  or  twice  a  week  after 
thorough  cleansing. 

In  all  well-developed  cases,  however,  more  radical  measures  are 
required,  including  cauterization  of  the  hypertrophic  tissue  with  the 
galvanocautery  or  chromic  acid.  The  treatment  can  be  carried  out 
properly  only  by  one  specially  trained. 

3.  Atrophic  Rhinitis 
Ozena 

Etiology. — The  cause  of  the  condition  has  been  much  discussed. 
In  some  cases  it  may  be  a  sequel  to  simple  purulent  rhinitis  of  long  dura¬ 
tion;  in  others  it  succeeds  the  hypertrophic  form  of  the  disease;  in  still 
others  the  atrophy  appears  to  be  a  primary  process.  It  is  rarely  seen 
before  later  childhood  and  is  more  frequent  in  females.  There  is  active 
also  the  powerful  influence  of  the  constitutional  condition  of  the  subject, 
such  as  anemia  and  especially  glandular  tuberculosis;  and  the  influence 
of  heredity  is  sometimes  observed. 

Pathological  Anatomy. — The  lesions  consist  of  atrophy  of  the 
entire  mucous  membrane,  with  alteration  of  the  epithelium  from  the 
cylindrical  to  the  squamous  type;  degeneration  of  the  cells;  a  decrease 
of  the  mucous  glands  and  adenoid  tissue,  and  shrinking  of  the  blood¬ 
vessels.  In  advanced  cases  there  is  involvement  of  the  cartilaginous  and 
bony  structures.  As  a  result  of  the  shrinking  of  the  mucous  membrane 
all  the  nasal  passages  and  openings  are  unusually  large. 

Symptoms. — What  little  nasal  secretion  occurs  forms  large,  firmly 
adherent  crusts  which  are  removed  imperfectly  if  at  all  by  blowing  the 
nose  or  sneezing,  owing  to  the  large  size  of  the  nasal  passages.  Under 
the  influence  of  bacteria,  these  crusts  decompose  and  generally  produce 
an  excessively  offensive  odor,  which  is  the  chief  characteristic  of  the 
disease.  After  the  decomposition  has  softened  them  the  crusts  are 
discharged,  often  leaving  superficial  ulcerated  areas.  The  patient's 
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own  sense  of  smell  is  diminished  or  lost  and  he  is  not  himself  conscious  of 
the  odor  which  surrounds  him.  There  is  no  obstruction  to  the  nasal  res¬ 
piration  except  in  cases  where  the  crusts  have  become  unusually  large 
and  thick.  Rhinoscopic  examination  shows  abnormally  wide  passages 
with  disappearance  to  a  great  extent  of  the  inferior  turbinated  body’ 
This  condition  permits  of  observation  of  a  large  part  of  the  posterior 
pharyngeal  wall.  In  advanced  cases  there  is  broadening  of  the  nose  as 
viewed  from  without,  and  the  atrophy  within  spreads  to  the  pharynx 
and  nasopharynx,  with  dryness  of  the  mucous  membrane  and  the  forma¬ 
tion  of  crusts  there.  Irritation  of  the  pharynx  and  larynx  are  also  pro¬ 
duced  by  the  constant  entrance  of  air  not  sufficiently  moistened  in  its 
passage  through  the  nose. 

Course  and  Prognosis.— The  disease  lasts  an  indefinite  time,  with 
no  tendency  to  spontaneous  improvement.  Cure  of  the  atrophy  already 
present  is  hardly  possible,  but  mild  cases  may  have  further  progress 
arrested  by  systematic,  long-continued  treatment.  It  is  noteworthy  that 
deafness  is  not  a  common  complication,  but  some  degree  of  chronic 
laryngitis  is  frequent. 

Diagnosis. — The  unusually  wide  nasal  passages,  the  presence  of 
firm,  hard  crusts,  and  the  odor  characterize  the  disease.  Syphilitic  rhini¬ 
tis  resembles  it  in  the  odor  and  crusting,  but  is  to  be  distinguished  by 
the  extent  of  the  deep  ulceration  present,  the  absence  or  slight  degree 
of  atrophy  of  the  mucous  membrane,  and  the  presence  of  syphilitic 
symptoms  elsewhere. 

Treatment.— Prophylaxis  is  to  be  sought  in  the  prompt  and  thorough 
treatment  of  a  simple  chronic  or  of  a  hypertrophic  rhinitis,  which  might 
be  the  precursor.  In  the  treatment  of  the  atrophy  already  present  cleanli¬ 
ness  of  the  nasal  passages  is  the  first  object.  The  nasal  douche  or  syringe 
should  be  used  twice  a  day  at  least,  according  to  the  method  spoken  of 
under  simple  chronic  rhinitis  (p.  254) ;  employing  an  antiseptic  alkaline 
fluid  such  as  liq.  sod.  borat.  comp,  or  liq.  antisepticus  diluted  with  3  or 
4  parts  of  water.  The  fluid  should  be  warm,  and  sufficient  of  it  used  to 
soften  and  remove  any  crusts  present,  1  or  2  pints  (473  or  946)  being 
required.  There  is  some  risk  of  producing  involvement  of  the  ear,  but 
this  is  one  which  must  be  taken.  The  atomization  of  peroxide  of  hydro¬ 
gen  diluted  with  3  parts  of  water  is  also  serviceable  in  softening  the 
crusts.  If  these  are  firmly  attached  forcible  removal  of  them  with  cotton 
on  an  applicator  will  be  necessary.  This  and,  in  fact,  all  local  treatment 
of  the  disease  is  best  carried  out  by  a  specialist  for  affections  of  the  nose. 
Following  cleansing,  spraying  should  be  done  with  menthol  in  liquid 
petrolatum  (gr.  3  :  fl.  oz.  1)  (0.19  :  30).  A  serviceable  remedy  used  on 
cotton  with  an  applicator  is  iodine  (iodine  gr.  8  (0.52);  potassium  iodide 
gr.  24  (1.56);  glycerin  fl.  oz.  1  (30));  or  aristol  powder  may  be  employed 
by  insufflation,  followed  by  an  oily  spray.  Further  local  treatment  of 
a  surgical  nature,  such  as  submucous  auto-transplants  of  costal  cartilage, 
should  be  entirely  in  the  hands  of  the  specialist. 

Equally  important  is  constitutional  treatment.  Anemia  and  other 
evidences  of  impaired  health  must  receive  appropriate  remedies.  Cod- 
liver  oil  is  often  of  benefit  in  this  connection.  All  hygienic  measures 
possible  to  aid  in  the  improvement  of  health  are  to  be  sought.  Poly¬ 
glandular  therapy,  using  thyroid,  pituitary,  epinephrin  and  the  like, 
has  been  recommended  by  Beck1  on  the  ground  that  lowering  of  the  basal 
metabolism  has  been  found  in  some  cases. 

1  Applied  Pathology  in  Diseases  of  the  Nose,  Throat  and  Ear,  1923,  137. 
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4.  Syphilitic  Rhinitis 

This  variety  of  chronic  rhinitis  may  show  itself  either  at  an  early  age 
or  as  one  of  the  later  symptoms  of  syphilis.  It  has  been  considered  to 
some  extent  in  the  chapter  upon  this  disease.  (See  Vol.  I,  pp.  665,  669.) 

Pathological  Anatomy. — In  the  early  coryza  of  the  syphilitic 
new-born,  the  lesions  are  chiefly  those  of  ordinary  chronic  rhinitis.  In 
later  hereditary  syphilis,  however,  they  are  of  a  different  nature,  consist¬ 
ing  in  the  formation  of  gummata  and  the  subsequent  breaking  down 
of) these;  producing  deep-seated,  wide-spread  ulceration  of  the  mucous 
membrane  and  the  destruction  of  the  bones  and  cartilages,  with  resulting 
flattening  of  the  bridge  of  the  nose  as  seen  from  without,  perforation  of 
the  septum,  and  involvement  of  neighboring  parts. 

Symptoms. — Early  syphilitic  rhinitis  produces  the  “ snuffles”  so 
characteristic  of  this  period  of  the  infection.  This  appears  in  the  early 
weeks  of  life.  The  nose  becomes  greatly  obstructed,  making  respiration 
difficult  and  even  interfering  with  the  taking  of  food.  There  is  an  abund¬ 
ant  serous  or  mucopurulent  discharge  from  the  nose,  often  slightly 
blood-tinged.  The  upper  lip  becomes  excoriated  and  sometimes  fissured. 
In  the  late  form  of  the  disease,  apart  from  the  deformities  which  may 
result,  there  is  a  free  discharge  of  pus,  often  with  a  very  offensive  odor 
if  destruction  of  the  bone  is  going  on.  Obstruction  to  respiration  may  be 
produced  by  the  pressure  of  gummata  or  by  cicatrizing  processes.  In 
other  cases  the  nasal  passages  are  left  unduly  wide  and  the  formation  of 
crusts  readily  occurs. 

Prognosis. — This  is  good  in  the  early  cases,  so  far  as  the  nasal 
condition  is  concerned.  The  disorder  lasts  a  few  weeks  or  months  and 
readily  yields  to  antisyphilitic  treatment,  in  cases  in  which  this  is  success¬ 
ful  for  the  relief  of  the  general  condition.  Some  permanent  alteration 
of  the  mucous  membrane  or  even  of  the  shape  of  the  nose  may  perhaps  be 
detected  in  later  years.  The  prognosis  of  the  later  cases  is  much  more 
serious.  The  destruction  which  has  often  already  taken  place  when  the 
patient  is  first  seen  cannot  be  repaired. 

Diagnosis. — The  early  cases  are  readily  recognized  by  the  con¬ 
tinuance  of  the  condition  for  a  longer  period  than  would  be  natural  for 
an  acute  simple  rhinitis,  and  by  the  presence  of  other  evidences  of 
inherited  syphilis.  Rhinitis  occurring  as  a  late  symptom  of  the  disease 
can  scarcely  be  confounded  with  any  other  affection  in  early  life. 

Treatment. — Antisyphilitic  remedies  constitute  the  principal  treat¬ 
ment  needed.  (See  Syphilis,  Yol.  I,  p.  667.)  In  addition  the  usual 
cleansing  methods  suitable  for  simple  chronic  rhinitis  are  to  be  employed. 

EPXSTAXIS 

Etiology. — Nose-bleed  is  a  symptom  of  such  varied  significance  that 
it  warrants  separate  consideration.  It  is  rare  in  the  new-born  and 
in  infancy,  but  common  in  childhood,  and  decreases  after  puberty. 
Occurring  in  the  new-born  it  is  generally  dependent  upon  syphilis.  It 
is  especially  frequent  in  school-life,  induced  perhaps  by  overheated,  dry 
rooms,  faulty  position  of  the  body  producing  congestion,  and  the  like. 
Coryza,  coughing,  or  such  traumata  as  blows  and  forcible  blowing  of  or 
picking  at  the  nose  may  be  exciting  causes,  while  chronic  rhinitis,  ade¬ 
noids,  or  small  erosions  on  the  mucous  membrane  are  frequent  agents 
in  producing  recurrent  attacks.  Foreign  bodies  in  the  nose,  nasal  polypi, 
mental  excitement,  the  strain  of  physical  exercise,  or  sometimes  the  mere 
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bending  over  of  the  body,  may  be  sufficient  to  occasion  it.  Various 
diseases  are  liable  to  produce  epistaxis,  prominent  among  these  S 
affections  of  the  heart,  lungs  or  kidneys,  resulting  in  passive  congestion 
and  it  may  occur,  too,  in  severe  anemia  of  any  form  leukemia  nurmZ’ 
scorbutus  and  hemophilia.  Certain  infectious  disorders  may  also  be 
accompanied  by  it,  chief  among  these  being  typhoid  fever,  in  which  enis- 
taxis  is  an  early  symptom.  It  is  frequently  produced  by  the  passive 
congestion  attending  the  paroxysms  of  pertussis,  and  may  occur  also  n 
the  course  of  diphtheria  scarlet  fever,  measles,  grippe,  and  malarial  fever 
Toward  the  development  of  puberty  it  is  not  infrequent  in  girls  and  may 
then  be  a  vicarious  function.  Previous  to  this  time  it  is  more  common  in 


Pathological  Anatomy.— The  hemorrhage  is  dependent  upon  the 
rupture  of  a  blood-vessel.  Sometimes  this  is  situated  in  a  small  ulcer 
on  the  septum,  and  recurrences  of  the  bleeding  are  then  due  to  the  giving 
way  of  the  thrombus  which  forms  after  the  initial  rupture  of  a  small 
artery.  In  other  cases  there  is  a  varicose  condition  of  the  blood-vessels. 
Either  of  these  lesions  is  usually  situated  upon  the  cartilaginous  septum 
well  forward,  and  easily  discovered  by  rhinoscopic  examination.  Some¬ 
times  the  nose-bleed  takes  its  origin  in  adenoid  growths  in  the 
nasopharynx. 


Symptoms—  .There  may  be  a  sensation  of  pain  or  fullness  in  the 
head  or  of  dizziness  before  the  attack,  but  very  often  there  is  no  warning 
whatever  The  blood  comes  m  drops  from  one  nostril,  generally  flows 
slowly,  and  the  amount  is  much  smaller  than  the  condition  of  the  handker¬ 
chief  used  leads  the  family  to  believe.  Exceptionally  it  may  be  in  large 
as,  *n . cases  hemophilia,  leukemia,  pernicious  anemia,  or 
the  hemorrhagic  form  of  infectious  diseases;  or  small  hemorrhages 
may  be  frequently  repeated  over  so  considerable  a  time  that  decided 
anemia  is  produced.  In  many  instances  the  hemorrhage  is  concealed 
and  the  blood  swallowed.  This  is  true,  for  instance,  when  the  bleeding- 
takes  place  at  night,  and  it  may  then  be  recognized  only  if  blood  is 
vomited  or  passed  by  the  bowel. 

Course  and  Prognosis. — The  hemorrhage  usually  stops  of  itself 
m  10  or  20  minutes  or  less,  but  may  recur  daily  or  every  few  days  or 
weeks.  It  is  usually  not  serious  unless  the  frequent  repetition  leads  to 
anemia.  In  some  conditions,  as  in  pernicious  anemia,  leukemia,  hemo¬ 
philia  and  the  infectious  fevers  of  hemorrhagic  type,  the  bleeding  may 
be  severe  and  even  fatal.  I  have  seen  a  fatal  issue  from  epistaxis  occur 
m  the  course  of  typhoid  fever  in  a  child  of  8  years. 

Diagnosis. — This  is  easy  except  in  the  cases  where  the  patient  lies 
on  the  back  and  the  hemorrhage  occurs  during  sleep.  Here  epistaxis 
must  be  distinguished  from  gastric  or  intestinal  hemorrhage.  Examina¬ 
tion  of  the  nares  will  perhaps  show  the  site  of  the  bleeding  if  it  is  nasal 
m  origin,  or  clots  of  blood  in  the  pharynx  may  indicate  that  it  arises  from 
adenoid  growths. 


Treatment.-  -The  first  indication  is  to  stop  hemorrhage  in  progress. 
Firm  pressure  against  the  jaw  in  the  region  just  below  the  nose  will  often 
control  the  bleeding.  Ice  inserted  into  the  nostril  or  applied  to  the  bridge 
is  of  service,  or  placed  on  the  nape  of  the  neck  may  aid  through  the  reflex 
contraction  of  the  nasal  vessels.  Compressing  the  alae  between  the  thumb 
and  finger  is  also  useful.  The  child  should  keep  as  still  as  possible, 
remaining  erect  in  a  sitting  position  with  the  hands  above  or  behind  the 
head,  have  the  clothing  around  the  neck  loosened,  and  refrain  from  blow- 
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ing  the  nose  This  last  especially  should  be  avoided,  too,  after  the  flow 
of  blood  has  ceased,  lest  clots  be  displaced  and  the  hemorrhage  recur. 
An  excellent  remedy  is  the  introduction  on  cotton  of  a  few  drops  of  a 
solution  of  epinephrin  (1  :  1000),  perhaps  with  2  per  cent,  of  cocaine 
added.  Should  none  of  these  measures  avail,  it  may  be  possible  to 
detect  the  bleeding  area  and  to  touch  it  with  a  caustic  of  some  sort. 
Plugging  the  nares  must  be  resorted  to  if  this  fails,  but  is  seldom  required. 
Internal  medication  may  be  tried  in  severe  cases.  For  this  purpose 
ergot,  calcium  lactate,  or  oil  of  erigeron,  may  be  used  In  obstinate 
cases  the  hypodermic  injection  of  horse-serum  is  often  efficacious,  giving 
20  or  more  c.c.  (0.676  fl.  oz.).  Autocoagulants  may  stop  the  hemor¬ 
rhage.  Among  the  best  of  these  is  fibrinogen,  which  is  effective  both 
when  administered  by  mouth  or  hypodermically  in  doses  of  1  to  2  c.c. 
(0.034  to  0.068  fl.  oz.).  If  these  measures  are  of  no  avail,  10  to  20  c.c. 
(0^338  to  0.676  fl.  oz.)  or  more  of  human  whole  blood  should  be  injected 
intramuscularly  or  intravenously  (see  Vol.  I,  p.  276),  although  this  will 
seldom  be  necessary  unless  the  epistaxis  is  due  to  some  severe  systemic 

cause.  . 

In  cases  with  a  disposition  to  frequent  epistaxis  preventive  measures 

are  indicated.  Examination  should  be  made  for  ulceration  or  varicose 
condition  of  the  septum  and  cauterization  should  be  employed,,  as  .with 
nitrate  of  silver,  chromic  acid,  or  the  galvanocautery.  Constitutional 
conditions  need  treatment,  hygienic  and  other  measures  being  used  to 
improve  the  general  health  and  remove  anemia.  The  clothing  about  the 
neck  should  be  worn  loose  and  the  position  of  the  child  in  sitting  should 
be  one  which  does  not  favor  congestion  of  the  nasal  mucous  membrane. 
It  may  be  necessary  to  avoid  the  hot,  dry  air  of  the  school-room,  and  to 
pass  more  time  out  of  doors.  Violent  blowing  of  the  nose  must  be 

forbidden. 

ADENOID  HYPERTROPHY 

Adenoid  growths,  being  situated  in  the  nasopharynx  rather  than  the 
nose  itself,  and  being  so  closely  allied  to  enlargement  of  the  faucial  tonsils, 
have  already  been  described  under  Diseases  of  the  Pharynx,  p.  45. 

MORBID  GROWTHS  OF  THE  NOSE 

Nasal  Polypi. — These  growths  are  not  common  in  children  of  any 
age,  and  are  especially  rare  in  infancy  and  early  childhood.  They  do 
not  develop  upon  healthy  mucous  membrane,  the  most  powerful  pre¬ 
disposing  factor  being  hypertrophic  rhinitis  or  other  cause  which  produces 
persistent  nasal  stenosis  with  retention  of  secretion.  The  polypi  are 
sessile  or  pedunculated;  multiple;  of  color  varying  from  grey  to  red,  and 
either  myxomatous  or  oftener  fibro-myxomatous  in  nature,  the  amount 
of  connective  tissue  varying  with  the  case.  They  are  situated  especially 
upon  the  middle  turbinated  bone,  and  generally  in  both  nostrils.  They 
vary  in  size  at  different  times,  being  larger  in  damp  weather  or  when  the 
patient  has  an  attack  of  acute  rhinitis. 

The  symptoms  consist  of  stenosis  or  complete  obstruction  of  the  nasal 
passages;  mucous  or  mucopurulent  discharge  of  moderate  amount; 
and  mouth-breathing  and  its  natural  results.  There  are  a  number  of 
secondary  symptoms  such  as  occur  in  any  grave  obstruction  to  respiration. 
Among  these  are  headache;  dullness  of  hearing,  taste  and  smell;  reflex 
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cough;  sneezing  and  asthmatic  attacks.  The  course  is  longer  than  in 
the  obstruction  due  to  foreign  bodies,  and  the  nasal  discharge  usually 
less  purulent.  Rhinoscopic  examination  with  a  probe  and  mirror  will 
reveal  the  presence  of  the  growths.  Treatment  consists  in  removal  by 
the  wire-snare,  forceps,  or  cautery;  combined  with  attention  to  the 
chronic  rhinitis  or  other  obstruction  which  is  the  predisposing  cause. 
Unless  this  latter  is  accomplished  satisfactorily  the  growths  may  rapidly 
return. 

Other  Nasal  Growths. — These  are  all  rare  in  early  life.  Among 
those  of  a  benign  nature  may  be  mentioned  fibroma,  papilloma,  glioma, 
and  chondroma.'  Fibromata  are  those  oftenest  observed.  They  occupy 
the  nasopharynx  and,  if  not  removed,  may  grow  to  large  size.  Papil¬ 
lomata  are  generally  quite  small  and  seen  in  the  anterior  portion  of  the 
nares.  Gliomata  and  chondromata  are  exceedingly  uncommon.  Of 
malignant  growths  sarcoma  is  the  form  oftenest  encountered,  although 
unusual. 


FOREIGN  BODIES  IN  THE  NOSE 

The  introduction  of  foreign  bodies  of  various  sorts  into  the  nose  is  of 
common  occurrence  in  early  childhood.  Among  those  thus  inserted 
are  especially  such  smooth  substances  as  peas,  beans,  shoe-buttons, 
cherry-stones,  beads,  and  the  like.  The  object  is  situated  at  first  well 
forward,  but  unskillful  efforts  of  the  patient  or  others  to  remove  it  often 
result  only  in  pushing  it  further  in.  Frequently  the  child  says  nothing 
of  the  occurrence,  either  through  fear  or  forgetfulness.  The  early  symp¬ 
toms  are  only  obstruction  to  respiration,  pain,  and  perhaps  sneezing 
from  the  local  irritation.  If  the  object  is  smooth  and  hard  and  not  of  a 
nature  to  swell  by  absorption  of  liquid  it  may  sometimes  remain  weeks 
or  months  without  producing  other  symptoms.  Generally,  however, 
evidences  of  increasing  irritation  soon  develop,  with  free  purulent  nasal 
discharge,  swelling  of  the  mucous  membrane,  and  increased  obstruction, 
such  as  occurs  in  simple  chronic  rhinitis.  Ulceration  may  later  take 
place  and  the  discharge  become  bloody  and  offensive.  The  fact  that  the 
affection  is  always  unilateral  strongly  suggests  the  presence  of  a  foreign 
body,  and  examination  with  a  probe  and  speculum  will  generally  reveal 
it  readily.  Removal  is  usually  easy.  Forcible  blowing  of  the  nose  with 
the  healthy  nostril  compressed  is  sometimes  effective.  If  the  body  is 
firmly  fixed,  cocaine  may  be  applied  and  forceps  employed.  After- 
treatment  is  required  for  a  few  days  at  most,  and  is  that  indicated  for 
simple  chronic  rhinitis. 


CHAPTER  III 

DISEASES  OF  THE  LARYNX 
ACUTE  LARYNGITIS 

Several  forms  may  be  classed  together  under  this  heading,  inasmuch 
as  they  shade  into  each  other  to  a  certain  extent,  the  different  elements 
which  are  more  or  less  combined  to  produce  the  symptoms  varying 
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with  the  individual  case.  As  a  result  the  number  of  titles  employed  to 
designate  the  different  types  is  large  and  confusing,  and  any  division  is 
to  an  extent  arbitrary  and  to  be  used  only  as  an  aid  to  study.  With  this, 
then,  in  view  the  disease  may  be  divided  into:  (1)  Catarrhal  Laryngitis; 
(2)  Spasmodic  Laryngitis;  (3)  Subglottic  Laryngitis. 

1.  Acute  Catarrhal  Laryngitis 

Etiology. — The  disease  may  occur  at  any  time  in  early  life,  but  is 
less  common  in  children  than  in  adults.  It  is  seen  perhaps  oftener  in 
later  childhood  than  before  this  period.  The  attack  may  be  secondary 
to  various  other  diseases  such  as  rhinitis,  pharyngitis,  scarlet  fever, 
grippe  and  especially  measles,  or  be  an  exacerbation  of  a  more  chronic 
condition;  or  it  may  be  primary,  brought  on  by  exposure  to  chilling  or 
other  defective  hygienic  conditions,  as  in  acute  rhinitis;  or  by  the  irri¬ 
tation  of  the  larynx  by  excessive  crying  or  shouting,  or  the  inhaling  of 
irritating  substances,  such  as  coal-gas,  dust,  steam,  and  the  like. 

Pathological  Anatomy. — The  lesions  are  entirely  catarrhal  in 
nature.  The  mucous  membrane  of  the  epiglottis  and  the  arytenoid 
cartilages  is  swollen,  hyperemic,  and  at  first  dry  but  later  secreting 
tenacious  mucus  or  muco-pus.  Any  or  all  regions  of  the  larynx  may  be 
involved.  The  vocal  cords  may  be  almost  normal,  or  may  be  injected  or, 
less  frequently,  swollen;  but  oftenest  the  laryngeal  inflammation  is 
limited  to  the  region  above  the  vocal  cords. 

Symptoms. — This  form  of  the  disease  is  the  mildest  variety  of 
laryngitis.  The  chief  symptoms  are  hoarseness  of  the  voice  and  a  dry, 
hoarse  and,  later,  loose  cough,  without  the  peculiar  barking  character  of 
croup.  In  the  lighter  cases  the  general  condition  is  usually  unaffected,  the 
appetite  is  good,  and  there  is  little  or  no  fever.  In  the  severer  ones 
the  temperature  is  101°F.  (38.3°C.)  or  over,  and  the  child  may  feel  ill. 
The  hoarseness  may  vary  in  degree  up  to  complete  aphonia  in  the  severe 
cases,  while  in  the  milder  ones  it  may  be  scarcely  noticeable.  There  is 
no  dyspnea.  Rhinitis  nearly  always  occurs  in  conjunction  with  or 
antedates  the  laryngitis  and  involvement  of  the  trachea  to  some  extent 
is  frequent. 

Course  and  Prognosis. — The  duration  is  usually  short,  equaling 
from  3  to  8  days,  the  cough  growing  gradually  looser  and  the  hoarseness 
lessening.  The  prognosis  of  the  disease  itself  is  entirely  good,  but  such 
complications  as  pneumonia  or  bronchitis  may  develop,  or  the  disorder 
may  be  a  precursor  of  the  more  severe  form  of  laryngitis  to  be  described 
(subglottic  laryngitis). 

Diagnosis. — -This  is  entirely  easy  in  uncomplicated  cases,  only 
rendered  difficult  by  the  tendency  for  the  disease  to  be  combined  with 
the  element  of  spasm  seen  in  spasmodic  croup,  or  to  pass  into  the  severer 
form  of  laryngitis  where  great  swelling  and  dyspnea  occur. 

Treatment. — The  same  general  methods  of  treatment  are  indicated 
as  in  acute  rhinitis.  The  most  important  is  rest  of  the  larynx,  and  talk¬ 
ing  should  be  avoided.  The  child  should  be  kept  in  a  room  well- venti¬ 
lated  but  rather  warmer  than  usual,  preferably  with  the  air  moistened 
with  water- vapor.  (See  Vol.  I,  p.  264.)  If  there  is  any  fever,  a  purga¬ 
tive  and  a  hot  bath  should  be  given  and  the  patient  kept  in  bed.  The 
continued  application  of  warm  or  cold  compresses  over  the  larynx  is  useful 
in  many  cases.  In  other  instances  external  irritation  over  the  larynx 
may  be  employed,  using  weak  mustard-plasters,  camphorated  oil,  soap- 
liniment,  etc.  After  the  action  of  the  laxative,  opium,  aconite  and 
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ipecacuanha  may  be  administered  internally  in  divided  doses  appropriate 
.  to  the  age. 


2.  Spasmodic  Laryngitis 

(False  Croup;  Spasmodic  Croup;  Stridulous  Laryngitis) 

In  this  disease  is  especially  active  the  element  of  spasm  of  the  muscles 
of  the  larynx.  All  degrees  of  this  may  exist,  there  being  sometimes  great 
spasm  and  little  or  no  catarrhal  inflammation,  or  in  other  cases  chiefly  the 
latter  with  only  slight  tendency  to  symptoms  of  croup.  Thus  catarrhal 
and  spasmodic  laryngitis  shade  into  each  other  by  many  gradations. 

Etiology. — The  same  causes  operate  as  in  simple  catarrhal  laryn¬ 
gitis.  In  addition  are  seen  certain  other  etiological  factors,  especially 
the  influence  of  age.  Croup  is  less  often  observed  in  the  first  2  years  of 
life,  but  frequent  between  the  ages  of  2  and  4  years.  There  is  a  decided 
individual  predisposition,  some  children  never  suffering  from  it  no  matter 
how  severe  a  catarrhal  laryngitis  may  develop;  others  showing  a  great 
proneness  to  recurrences  on  very  slight  cause.  It  is  especially  in  these 
latter  that  the  development  of  attacks  of  croup  is  liable  to  be  witnessed 
even  through  later  childhood.  The  same  predisposition  may  affect 
families,  a  number  of  the  children  being  prone  to  suffer  attacks.  Rachi¬ 
tis,  adenoids,  and  a  neurotic  disposition  are  among  the  predisposing 
causes.  In  some  cases  the  attacks  appear  to  be  produced  by  acute 
indigestion,  the  result  of  errors  in  diet. 

Pathological  Anatomy. — The  lesions  are  those  of  a  simple  catarrhal 
laryngitis  more  or  less  developed,  together  with  spasm  chiefly  of  the 
adductor  muscles  of  the  larynx.  The  increasing  congestion  due  to  the 
recumbent  position  at  night,  and  also  the  drying  of  mucus  upon  the  mem¬ 
brane  at  this  time,  are  assigned  as  causes  for  the  tendency  for  the 'attacks 
to  be  nocturnal. 

Symptoms. — The  attack  is  often  preceded  by  some  hours  of  mod¬ 
erate  coryza  and  hoarseness,  the  latter  perhaps  coming  on  only  in  the 
later  afternoon ;  or  the  child  may  have  been  put  to  bed  apparently  entirely 
well.  In  still  other  cases  there  had  been  decided  laryngitis  with  fever  and 
a  somewhat  croupy  cough.  Usually  early  in  the  night,  either  after 
gradually  increasing  slight  dyspnea  and  some  cough  or  quite  suddenly, 
the  child  wakens  with  a  characteristic  barking,  metallic  cough  and  noisy 
stenotic  inspiration.  It  sits  up  in  bed  struggling  for  breath  and  evidently 
frightened,  and  often  grasps  at  the  throat  where  the  feeling  of  oppression 
and  impending  suffocation  is  located.  The  face  is  congested  and  has  an 
anxious  expression;  the  lips  and  extremities  are  cyanotic;  the  alse  of  the 
nose,  the  sternocleidomastoid  muscles,  the  thoracic  interspaces,  the 
episternal  notch  and  the  epigastrium  move  with  each  noisy,  stridulous 
inspiration.  The  voice  is  hoarse;  the  pulse  accelerated;  the  'skin  is 
perspiring;  there  is  moderate  or  no  elevation  of  temperature  and  more  or 
less  prostration.  The  dyspnea  is  not  uniformly  severe,  but  increases 
with  any  excitement  or  without  discoverable  reason.  After  several 
hours,  or  a  much  shorter  time,  the  severity  of  the  spasm  gradually 
diminishes,  respiration  grows  easier,  cough  lessens  and  loosens,  and  the 
child  sleeps,  although  some  degree  of  stenosis  may  still  remain,  and  the 
attack  may  recur  later  in  the  night.  By  the  following  morning  no  evi¬ 
dence  of  stenosis  is  present  and  perhaps  only  slight  hoarseness  and  loose 
cough;  or  the  child  seems  quite  well  and  even  these  symptoms  may  be 
absent. 
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This  is  the  description  of  the  condition  as  seen  in  severe  cases.  In 
the  milder  ones  there  may  be  a  croupy  cough  and  a  moderate  degree  of 
stenosis,  sufficient  to  arouse  the  child,  but  there  is  no  decided  dyspnea. 
In  still  others  the  symptoms  are  not  severe  enough  to  make  the  patient 
waken. 

Course  and  Prognosis. — In  the  well-developed  cases,  such  as 
described,  another  attack  is  liable  to  occur  upon  the  next  night  unless 
prevented  by  treatment,  preceded  in  the  afternoon  by  symptoms  similar 
to  those  of  the  preceding  day;  and  still  another  may  take  place  upon 
the  3d  night,  or  even  rarely  upon  later  ones.  These  later  seizures  are, 
however,  usually  less  severe,  and  in  the  milder  cases  an  attack  occurs 
generally  upon  one  night  only.  During  the  daytime  the  child  is  appar¬ 
ently  in  perfect  health  or  has  perhaps  slight  hoarseness  and  a  loose 
cough,  which  may  persist  for  several  days.  Although  the  disease  appears 
so  threatening  the  prognosis  is  good.  If  the  diagnosis  is  correctly 
made,  one  may  expect  recovery  in  practically  every  uncomplicated 
case.  Fatal  instances  reported  are  probably  to  be  classified  in  the  next 
variety  of  laryngitis  or  were  dependent  upon  a  pseudomembranous 
inflammation. 

Diagnosis. — The  disease  is  to  be  differentiated  especially  from 
pseudomembranous  laryngitis,  subglottic  laryngitis,  and  laryngismus 
stridulus.  From  diphtheritic  laryngitis ,  the  usual  pseudomembranous 
form,  it  is  to  be  distinguished  by  the  very  abrupt  onset,  the  short  duration 
of  the  paroxysms,  the  usual  prompt  relief  under  treatment,  the  cessa¬ 
tion  of  symptoms  during  the  day,  the  absence  of  constitutional  involve¬ 
ment,  and  the  history  of  former  occurrences  of  spasmodic  croup.  It  is 
only  when  one  is  called  at  the  height  of  the  first  attack  that  the  diagnosis 
between  the  two  diseases  is  uncertain.  In  true  croup  (diphtheritic  laryn¬ 
gitis)  the  onset  is  gradual,  the  hoarseness  and  stenosis  slowly  becoming 
worse;  there  is  more  constantly  fever  and  decided  depression  of  strength, 
and  the  cough  is  not  so  barking.  Especially  is  to  be  noted  that  in  most 
instances  diphtheritic  croup  is  accompanied  by  evidence  of  diphtheria  in 
the  pharynx  or  nose.  Laryngismus  stridulus  exhibits  no  fever  whatever 
and  no  hoarseness  or  cough.  The  attacks  are  of  momentary  duration  and 
are  repeated  many  times  during  the  daytime.  Moreover,  this  is  a 
spasmophilic  disorder  confined  almost  entirely  to  infancy  and  is  often 
associated  with  symptoms  of  rickets  or  of  tetany.  The  diagnosis  from 
subglottic  laryngitis  will  be  considered  under  that  heading. 

Treatment. — When  a  child  known  to  be  subject  to  attacks  of 
spasmodic  croup  develops  hoarseness  or  a  suspicious  cough  during  the 
daytime,  an  attempt  must  be  made  to  prevent  the  nocturnal  paroxysm. 
The  same  is  true  during  several  days  after  an  attack,  lest  a  repetition 
occur.  For  this  purpose  a  combination  of  ipecacuanha  and  opium  may  be 
given,  using  enough  of  the  former  to  bring  the  patient  to  the  verge  of 
vomiting  and  enough  of  the  latter  to  cause  a  moderate  drowsiness.  The 
addition  of  sodium  bromide  to  the  combination  is  often  of  service,  or 
antipyrine  may  be  added  with  benefit.  There  is  no  need  to  administer 
antimony  as  was  formerly  much  done.  It  is  a  dangerously  depressant 
drug  in  dosage  sufficiently  large  to  be  of  any  real  service.  The  child 
should  be  kept  in  a  warm  room  with  the  air  slightly  moist  for  several 
days  until  all  threatening  symptoms  are  gone. 

To  prevent  attacks  of  croup  in  the  future  all  the  hygienic  measures 
should  be  adopted  which  have  been  outlined  for  the  prophylactic  treat¬ 
ment  of  rhinitis,  such  as  outdoor  life  and  sleeping  in  airy  rooms,  as  well  as 
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cold  sponging  of  the  region  of  the  neck  or  general  cool  baths.  All  possible 
determining  causes,  as  rhinitis,  adenoids  and  the  like,  must  be  sought 
for  and  removed,  not  forgetting  the  frequent  influence  of  acute  indigestion 
in  bringing  on  croup. 

For  the  relief  of  an  attack  already  under  way  measures  are  indicated 
which  relax  the  spasm  and  relieve  the  congestion.  The  patient  should 
at  once  be  given  an  emetic  of  a  teaspoonful  of  syrup  or  wine  of  ipecac¬ 
uanha  and  be  placed  in  a  warm  bath.  If  emesis  does  not  occur  in  20 
minutes  the  dose  may  be  repeated.  The  relaxing  effect  of  both  of  these 
remedies  will  generally  relieve  the  paroxysm.  Warm  or  cold  compresses 
to  the  neck  are  also  often  of  service.  An  additional  useful  remedy  to 
insure  permanent  relief  for  the  balance  of  the  night  is  the  surrounding  of 
the  child  with  water-vapor,  often  best  applied  in  a  croup-tent.  (See  Vol. 
I,  p.  264.)  In  very  urgent  cases  a  slight  inhalation  of  chloroform  may  be 
employed.  It  is  rarely  if  ever  that  intubation  is  necessary  in  undoubted 
cases  of  spasmodic  laryngitis. 

3.  Acute  Subglottic  Laryngitis 

(Severe  Laryngitis ;  Severe  form  of  Spasmodic  Laryngitis ;  Inflammatory 
Edema  of  the  Glottis ;  Submucous  Laryngitis) 

Etiology. — This  variety  of  acute  laryngitis  is  of  very  much  less  fre¬ 
quent  occurrence  than  those  already  described.  It  is  usually  secondary 
to  some  milder  form  of  acute  laryngitis;  much  less  often  the  symptoms 
develop  so.  rapidly  that  the  condition  is  probably  primary.  It  occurs 
chiefly  in  infancy  and  early  childhood.  Infectious  diseases,  especially 
measles  and  grippe,  may  give  rise  to  it. 

Pathological  Anatomy. — There  is  present  the  catarrhal  inflamma¬ 
tion  characteristic  of  simple  acute  laryngitis  but  with  an  increased  degree 
of  swelling  and  of  redness.  The  epiglottis  and  the  ary-epiglottic  folds 
and  arytenoid  cartilages  are  swollen  and  red;  the  vocal  cords  may  be 
normal  or  injected.  Usually  the  most  prominent  lesion,  however,  is  the 
swollen,  deep-red  subglottic  mucous  membrane,  which  is  seen  projecting 
beneath  the  vocal  cords  and  almost  obstructing  respiration.  Thickened, 
drying  mucus  upon  this  projecting  portion  increases  -still  further  the 
stenosis.  The  inflammation  often  involves  the  connective  and  lymphoid 
tissue  of  the  submucous  layer;  and  even  the  perichondrium  may  be  con¬ 
gested.  The  mucous  membrane  of  the  trachea  may  be  seen  with  the 
laryngoscope  to  be  for  some  distance  more  or  less  involved  in  the  process. 

Symptoms.- — The  symptoms  of  acute  rhinitis  or  of  mild  simple 
laryngitis  may  be  present  for  several  days,  or  the  attack  may  start  with 
vigor  almost  from  the  beginning,  or  may  be  consecutive  to  an  attack  of 
croup.  In  well-marked  cases  there  is  fever  up  to  103°  or  104°F.  (39.4°  or 
40°C.),  loss  of  appetite,  thirst,  prostration,  rapid  pulse,  hoarseness,  and  a 
persistent,  painful,  hoarse,  croupy  cough.  There  is  also  tenderness  and 
pain  in  the  larynx  and  a  constant  annoying  tickling  sensation  there. 
The  degree  of  dyspnea  varies  with  the  case,  in  some  instances  being  most 
of  the  time  moderate;  in  others  becoming  extreme,  with  all  the  attendant 
symptoms  of  suffocation  as  seen  in  spasmodic  laryngitis,  but  far  more 
persistent.  The  dyspnea  may  be  paroxysmal  to  a  certain  extent,  or 
gradually  increase  from  the  beginning  and  closely  resemble  the  condition 
seen  in  diphtheritic  laryngitis.  Even  when  decidedly  paroxysmal,  there 
is  between  times  only  partial  relief;  and,  unlike  spasmodic  laryngitis, 
the  stenosis  is  present  in  the  daytime  as  well,  although  usually  worse  at 
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night.  There  is  practically  always  an  accompanying  tracheitis,  and  not 
infrequently  bronchitis  follows  extension  of  the  inflammation  downward, 
or  bronchopneumonia  develops. 

Course  and  Prognosis. — Severe  symptoms  may  last  for  2  or  3 
days  or  even  occasionaly  a  week  or  more  before  decided  improvement 
begins.  Then  in  favorable  cases  they  gradually  abate,  although  varying 
in  intensity  and  showing  increase  of  stenosis,  cyanosis,  and  other  signs 
of  the  disease  from  time  to  time.  Complete  convalescence  may  require 
from  2  to  3  weeks.  In  other  cases  the  stenosis  persists  and  the  child 
dies  in  a  few  days  from  obstruction  to  the  respiration,  or  finally  perishes 
from  a  complicating  pneumonia.  In  1  very  unusual  case  under  my1 
observation,  which  seemed  to  belong  more  to  this  affection  than  any 
other,  symptoms  lasted  for  2^2  months,  during  a  portion  of  which  the 
wearing  of  an  intubation  tube  was  necessary.  In  another,  also  requiring 
intubation,  the  disease  had  been  pronounced  diphtheria;  but  repeated 
negative  cultures  were  made,  and  the  history  of  previous  attacks  rendered 
the  diagnosis  practically  certain.  The  prognosis  is  on  the  whole  favor¬ 
able,  but  in  the  individual  case  is  often  most  doubtful.  The  disorder 
occurring  in  the  course  of  the  acute  infectious  fevers,  notably  measles,  is 
very  often  fatal. 

Diagnosis. — Early  in  the  attack  the  malady  may  be  supposed  to  be 
spasmodic  laryngitis.  It  is  distinguished,  however,  by  the  persistence 
of  the  stenosis  to  some  extent  during  the  daytime,  the  greater  duration  of 
the  whole  attack,  the  more  decided  elevation  of  temperature,  and  the  gen¬ 
eral  constitutional  disturbance.  In  very  rapidly  fatal  cases  the  diagno¬ 
sis  from  spasmodic  croup  can  be  made  only  at  autopsy,  except  that  the 
fact  that  the  attack  did  end  fatally  is  in  itself  practically  certain  evidence 
that  something  other  than  spasmodic  laryngitis  was  present.  Occasion¬ 
ally  pressure  by  an  enlarged  thymus  gland  may  produce  a  stenosis  which 
bears  a  superficial  resemblance  to  that  of  subglottic  laryngitis.  The 
slower  onset,  the  more  protracted  course,  the  absence  of  fever  and  hoarse¬ 
ness,  and  the  examination  by  the  x-ray  will  usually  exclude  laryngeal 
involvement.  The  differentiation  from  diphtheritic  laryngitis  is  the  most 
difficult,  unless  evidences  of  diphtheria  of  the  nose  for  pharynx  are 
discoverable,  or  albuminuria  is  present.  The  onset  is  very  similar  in  each. 
In  subglottic  laryngitis,  however,  there  is  a  greater  tendency  to  par¬ 
oxysmal  increase  of  stenosis,  and  less  often  the  steady  augmentation  of 
the  dyspnea  from  a  gradual  beginning  as  seen  in  diphtheria.  Inspira¬ 
tion  is  more  affected  than  expiration.  The  condition  is  usually  worse 
during  the  night-time  and  the  fever  is  often  higher  than  in  diphtheria. 
To  all  this  there  are,  however,  so  many  exceptions,  and  the  symptoms 
may  be  so  like  those  of  diphtheria,  that  diagnosis  may  be  impossible 
except  by  bacteriological  and  laryngoscopic  examination.  The  latter  is 
often  very  unsatisfactory  in  infancy  and  even  a  negative  bacteriological 
finding  is  not  an  absolute  proof,  although  a  very  probable  one.  The  his¬ 
tory  of  previous  attacks,  if  these  have  occurred,  is  useful  in  this  connection. 

Treatment. — Prompt  treatment  should  be  employed  to  abate  the 
laryngeal  inflammation.  A  purgative  should  be  given  if  the  case  is  seen 
early,  and  a  hot  bath  be  followed  by  putting  the  child  to  bed  in  blankets 
in  the  attempt  to  induce  free  perspiration.  The  repetition  of  hot  baths 
or  hot  packs  during  the  attack  often  gives  great  relief  to  the  dyspnea. 
Hot,  wet  compresses  over  the  larynx  are  frequently  of  service.  Inter¬ 
nally  the  administration  of  ipecacuanha  and  opium,  is  useful  as  in  spas- 

1  Arch,  of  Pediat.,  1902,  XIX,  183. 
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modic  laryngitis;  combined  often  with  citrate  of  potash  and  tincture  of 
aconite  root.  Antipyrine  and  the  bromides  may  also  be  of  value  if  the 
element  of  spasm  is  decided.  Of  all  remedies,  however,  the  inhalation  of 
water- vapor  is  the  most  useful.  The  whole  room  may  well  be  filled  with 
the  vapor;  but  as  this  is  often  difficult  in  an  apartment  of  considerable 
size,  the  employment  of  a  croup-tent  is  to  be  recommended  (Vol.  I,  p. 
264).  The  child  should  be  kept  in  the  tent  for  20  minutes  at  a  time  and 
the  treatment  repeated  every  hour  or  less  often  according  to  the  require¬ 
ments  and  the  effect  produced.  Too  long  continuance  in  the  tent  at  one 
time  is  sometimes  exhausting,  and  there  is  also  often  an  insufficient  supply 
of  fresh  air.  In  the  severer  cases  inhalation  of  oxygen  may  be  combined 
with  the  treatment  with  the  croup-tent.  Water  alone  may  be  used  in  the 
croup-kettle  or  there  may  be  added  with  advantage  benzoin,  menthol  or 
turpentine.  When  the  child  is  out  of  the  tent  the  air  of  the  room  should 
be  kept  as  moist  as  possible  by  water-vapor  medicated  as  described. 

In  the  severest  instances  intubation  may  be  required,  even  though 
the  disease  has  been  proven  not  to  be  diphtheria.  Inasmuch  as  the  diag¬ 
nosis  is  so  often  doubtful  the  administration  of  diphtheria-antitoxin  should 
be  employed  in  all  threatening  cases. 

4.  Pseudomembranous  Laryngitis 

This  is  of  diphtheritic  nature  in  the  large  majority,  and  has  already 
been  described.  Not  infrequently,  however,  cases  are  reported  in  which 
no  evidence  of  diphtheria  could  be  found.  This  condition  may  be  a 
primary  affection  of  the  larynx,  or  secondary  to  some  of  the  infectious 
fevers;  or  may  be  produced  by  irritating  vapors  or  liquids.  Such  germs 
as  the  streptococcus  or  pneumococcus  or  others  may  be  discovered  in  the 
pseudo-membrane  in  place  of  the  diphtheria-bacillus. 

The  symptoms  do  not  differ  from  those  of  diphtheritic  laryngitis,  and 
every  case  of  pseudomembranous  laryngitis  must  be  considered  diph¬ 
theritic  until  proven  not  to  be  such.  At  the  same  time,  if  any  doubt  is 
possible,  local  and  general  treatment  must  be  employed  as  in  subglottic 
laryngitis,  and  dependence  not  placed  solely  upon  antitoxin. 

CHRONIC  LARYNGITIS 

Etiology. — This  disorder  is  a  comparatively  uncommon  one  in  early 
life.  It  may  be  a  sequel  to  acute  laryngitis;  may  be  primary;  may 
remain  a  symptom  for  some  weejcs  after  such  affections  as  measles;  or  may 
attend  a  chronic  pharyngitis  or  rhinitis.  Adenoid  vegetations  of  the 
nasopharynx  and  hypertrophic  rhinitis  may  be  accompanied  by  hoarse¬ 
ness  lasting  for  months.  In  infancy  hereditary  syphilis  is  not  rarely 
the  cause  of  a  chronic  laryngitis.  Of  76  cases  of  syphilitic  laryngitis 
collected  by  J.  MacKenzie1  53  were  in  infants  under  1  year,  and  43  of 
these  in  the  first  6  months  of  life.  Very  much  more  rarely  the  disease  is 
seen  later  in  childhood  as  a  late  symptom  of  hereditary  syphilis.  Strauss2 
could  fiiid  but  14  reported  instances  of  this  condition  in  addition  to  3 
recorded  by  himself.  Tuberculosis  is  an  unusual  cause  of  chronic  laryn¬ 
gitis  in  early  life,  especially  in  infancy  and  early  childhood.  Barthez  and 
Sanne3  observed  no  cases  younger  than  3  years  in  16  instances  of  chronic 
tuberculous  laryngitis  in  children.  Only  4  were  under  7  years  of  age. 

1  Amer.  Jour.  Med.  Sci.,  1880,  LXXX,  330. 

2  Arch.  f.  Kinderheilk.,  1892,  XIV,  312. 

3  Mai.  des  enf.,  1891,  III,  1048,  1053. 
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A  case  is  recorded  by  Heubner1  in  a  female  infant  of  5  months,  Rhein- 
dorff2  observed  1  developing  at  the  age  of  8  months,  and  confirmed  by 
autopsy  at  13  months,  and  Demme3  saw  the  disease  in  a  girl  of  21^  years. 
He  reports  7  cases  in  a  total  of  36,148  children  examined. 

Pathological  Anatomy. — This  depends  largely  upon  the  nature 
of  the  cause.  In  simple  chronic  laryngitis  there  is  moderate  redness  and 
swelling  of  the  mucous  membrane,  but  to  a  less  marked  degree  than  in 
acute  cases.  The  condition  may  be  general  or  partial,  and  the  affected 
regions  are  co,ated  with  mucus  or  muco-pus,  either  thin  or  in  process  of 
drying.  As  an  early  syphilitic  lesion  there  is  generally  only  the  evidence 
of  a  catarrhal  inflammation  found,  but  in  some  instances  the  lesions  are 
more  deeply  situated;  and  as  a  later  manifestation  may  be  more  severe, 
and  ulcerated  gummata  or  mucous  placques  may  be  discovered.  The 
epiglottis  is  swollen  and  the  thick  edges  rolled  in,  and  inflammation  of 
the  cartilage  is  present.  The  ary-epiglottic  folds  show  similar  changes, 
perhaps  with  papillomatous  outgrowths,  and  the  interior  of  the  larynx 
may  be  affected,  especially  the  posterior  wall.  In  chronic  laryngitis  of 
tuberculous  nature  any  part  of  the  larynx  may  exhibit  infiltration,  swelling 
and  finally  ulceration. 

Symptoms. — The  chief  manifestation  is  a  chronic  hoarseness 
perhaps  with  a  severe  laryngeal  cough.  In  tuberculous  cases  there  may 
be  muco  purulent  expectoration  together  with  blood  and  containing 
tubercle-bacilli.  Evidences  of  pulmonary  tuberculosis  are  nearly  always 
present.  In  syphilitic  laryngitis,  in  addition  to  the  hoarseness  and  cough, 
there  may  occasionally  be  some  degree  of  stenosis  or  sometimes  severe 
suffocative  attacks,  and  the  symptoms  of  syphilis  are  discoverable 

elsewhere  in  the  body.  .  .  .  . 

Course  and  Prognosis. — The  prognosis  of  chronic  laryngitis 

dependent  upon  syphilis  is  to  an  extent  unfavorable  through  the  possi¬ 
bility  of  fatal  stenosis  occurring,  and  on  account  of  the  advanced  con¬ 
dition  of  ulceration  and  cicatrization  which  may  be  present  before 
treatment  is  commenced.  If  treatment  is  begun  early,  recovery  may 
eventually  take  place,  and  this  is  certainly  true  of  the  laryngitis  of  a 
catarrhal  nature  which  occurs  as  an  early  manifestation  of  hereditary 
syphilis.  The  late  forms  of  syphilis  of  the  larynx  are  very  resistant  to 
treatment.  Tuberculous  ulceration  of  the  larynx  is  so  overshadowed 
by  the  advanced  pulmonary  disease  usually  present  that  death  will 
probably  result  from  this  latter  cause.  Simple  chronic  catarrhal  laryn¬ 
gitis  will  usually  disappear  under  treatment;  which,  however,  must 
include  the  removal  of  such  chronic  causes  as  adenoid  growths  and 
chronic  rhinitis  or  pharyngitis. 

Diagnosis. — The  diagnosis  between  tuberculous  and  syphilitic 
ulceration  is  not  easy  by  laryngoscopic  examination.  The  symptoms 
of  one  or  the  other  of  the  two  disorders  elsewhere  in  the  body  serve  to 
differentiate.  With  neither  of  these  diseases  present,  the  recognition  of 
chronic  laryngitis  and  its  differentiation  from  the  hoarseness  due  to 
papillomata  or  other  cause  is  to  be  made  by  the  laryngoscope.  The 
satisfactory  employment  of  the  instrument,  is,  however,  difficult  in  early 

childhood.  .  ... 

Treatment. — This  should  be  directed  especially  against  the  primary 
cause.  Spraying  with  weak  astringent  solutions  such  as  tannic  acid 


1  Lehrb.  d.  Kinderheilk.,  1911,  II,  245. 

2  Jahrb.  f.  Kinderheilk.,  1892,  XXXIII,  71. 

3  20  Bericht  ii.  d.  Thatigkeit  des  Jenner’schen  Kinderspitals  m  Bern, 
Rheindorff. 
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may  be  employed,  or  the  inhalation  of  water-vapor  containing  eucalyptus, 
oil  of  pinus  sylvestris,  terebene,  or  the  like;  or  counter-irritation  used 
externally  over  the  larynx.  But  these  procedures  are  seldom  necessary 
and  often  inefficacious,  while  the  cure  of  the  pharyngitis  or  the  rhinitis, 
the  removal  of  adenoids,  or  the  instituting  of  careful  hygienic  measures 
intended  to  prevent  repeated  attacks  of  acute  laryngitis  will  usually 
suffice.  Syphilitic  laryngitis  is  to  be  treated  especially  by  the  consti¬ 
tutional  medication  for  this  disease.  If  stenosis  occurs  intubation  is 
indicated. 

PERICHONDRITIS  OF  THE  LARYNX 

Etiology. — This  disease  is  uncommon  at  any  time  of  life,  although  a 
case  is  reported  by  Blechmann  and  Peignaux1  occurring  as  early  as  the 
age  of  3  weeks.  It  depends  oftenest  upon  the  acute  infectious  diseases, 
but  is  also  caused  by  syphilis,  tuberculosis  and  sepsis,  and  may  be  the 
result  of  injury  by  intubation,  or  trauma  of  other  nature. 

Pathological  Anatomy. — The  inflammation  may  attack  any  of 
the  cartilaginous  structures  of  the  larynx,  but  oftenest  the  arytenoid 
cartilages  and  the  cricoid  cartilage.  Laryngoscopic  examination  shows 
redness  and  swelling  and  the  evidences  of  an  abscess  {Suppurative  peri¬ 
chondritis)  or  of  necrotic  cartilaginous  tissue;  or  the  process  may  assume 
a  more  chronic  adhesive  form  with  the  production  of  connective  tissue. 

Symptoms. — The  onset  is  insidious.  The  region  of  the  larynx  is 
tender  on  pressure  and  painful.  Difficulty  in  swallowing  is  usually 
present.  There  is  hoarseness,  stridulous  cough,  and  sometimes  dyspnea. 
The  temperature  is  usually  high,  but  if  the  condition  is  secondary  to  one 
of  the  acute  febrile  infectious  diseases  this  symptom  is  equivocal,  except 
that  the  onset  of  the  laryngeal  involvement  may  occasion  an  increase  in 
the  fever  already  present.  If  an  abscess  forms  and  points  within  the 
larynx  there  is  a  steady  increase  of  dypsnea,  until  respiration  is  entirely 
obstructed  unless  relief  is  given.  If  it  points  externally  it  is  readily 
recognized  by  inspection  and  palpation. 

Course  and  Prognosis. — The  course  will  be  rapid  if  the  condition 
is  an  acute  pyogenic  process ;  otherwise  it  may  be  slow,  especially  if  no 
abscess  develops.  It  is  chronic  in  tuberculosis  and  syphilis.  The  prog¬ 
nosis  is  always  serious  on  account  of  the  danger  of  suffocation  often 
present  from  the  obstruction  by  an  abscess  or  by  acute  edema.  In  other 
cases  deformity  of  the  larynx  from  cicatricial  processes  is  liable  to  remain, 
with  permanent  alteration  of  voice  or  interference  with  respiration.  The 
prognosis  is  best  in  syphilis  since  the  course  is  slower  and  the  disease  often 
more  amenable  to  treatment. 

Diagnosis. — This  can  be  made  only  with  difficulty  and  sometimes 
only  provisionally.  The  formation  of  abscess  within  the  larynx  depends 
oftenest  upon  perichondritis.  A  permanent  deformity  of  the  larynx  after 
recovery  indicates  cartilaginous  involvement.  Abscess  pointing  upon  the 
outside  may  be  the  result  of  perichondritis  or  of  some  other  cause.  The 
nature  of  the  primary  cause  and  the  study  of  the  other  symptoms  present 
will  aid  in  forming  an  opinion. 

Treatment. — Local  applications  are  indicated  to  reduce  the  swelling, 
such  as  ice-bags  to  the  neck,  leeching  and  the  like.  Any  abscess  develop¬ 
ing  must  be  opened.  In  cases  depending  upon  syphilis,  energetic  con¬ 
stitutional  treatment  is  required.  Tracheotomy  or  intubation  may  be 
necessary  to  avoid  suffocation. 

1  Le  Nourrisson,  1922,  X,  187. 
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EDEMA  OF  THE  GLOTTIS 

Under  this  heading  are  frequently  included  two  forms,  in  reality 
distinct  from  each  other,  the  serous  and  the  inflammatory  or  phlegmonous. 
The  latter  is  closely  allied  to  and  shades  into  the  subglottic  laryngitis 
already  described,  and  differs  from  it  chiefly  in  the  greater  extent  and 
severity  of  the  inflammation.  The  serous  form  is  less  often  seen  than 
the  inflammatory  in  early  life,  and  both  are  uncommon. 

Etiology. — The  serous  variety  of  edema  of  the  glottis  depends  upon 
constitutional  causes,  especially  acute  or  chronic  nephritis.  It  may  also 
be  caused  by  diseases  of  the  heart,  the  pressure  by  tumors,  or  any  other 
condition  which  interferes  with  the  circulation  in  the  larynx;  angioneu¬ 
rotic  edema;  or  the  ingestion  of  potassium  iodide.  The  inflammatory 
edema  is  secondary  to  catarrhal  or  ulcerating  inflammation  of  the  larynx 
or  of  neighboring  parts.  Erysipelas  or  abscess  in  the  neck,  retropharyn¬ 
geal  abscess,  and  the  trauma  produced  by  foreign  bodies  or  by  the 
entrance  into  the  larynx  of  steam  or  other  irritating  or  corrosive 
substances  are  among  the  causes. 

Pathological  Anatomy. — In  the  serous  form  there  is  an  infiltration 
of  serum  into  the  submucous  tissue,  the  condition  being  merely  dropsical. 
The  ary-epiglottic  folds,  the  epiglottis,  and  in  general  the  structures 
forming  the  upper  portion  of  the  larynx  are  the  regions  most  involved, 
although  any  portion  may  be  affected.  The  epiglottis  is  greatly  thick- 
ended  and  distended  and  forms  a  mass  easily  seen  by  the  laryngoscope  or 
felt  by  the  finger.  The  ary-epiglottic  folds  form  stiff  projecting  swellings 
which  may  be  seen  or  may  be  felt  by  the  finger  and  which  may  almost 
or  completely  close  the  larynx.  The  tissues  of  the  trachea  may  exhibit 
similar  submucous  infiltration  and  swelling.  In  cases  of  serous  laryngeal 
edema  the  parts  are  pale-red.  In  the  inflammatory  cases  the  color  is  deep- 
red  and  the  vocal  cords  may  also  exhibit  congestion.  In  addition  to  the 
serous  effusion  a  small-celled  infiltration  is  present. 

Symptoms. — The  clinical  manifestations  are  much  the  same  in 
each  variety.  There  occurs  a  more  or  less  sudden  inspiratory  laryn¬ 
geal  dyspnea  with  the  general  characteristics  already  described  in 
considering  spasmodic  laryngitis.  This  is  especially  true  of  the  serous 
variety,  and  a  sudden  suffocative  attack  may  be  the  earliest  manifestation 
of  a  general  edematous  condition  of  the  body  about  to  occur  in  chronic 
nephritis.  There  is  no  fever  in  the  serous  form  unless  dependent  upon 
the  primary  disease.  In  the  inflammatory  variety  there  is  pain  and 
swelling,  tenderness  on  pressure,  high  fever,  cough,  hoarseness,  often 
difficulty  in  swallowing,  enlargement  of  the  cervical  lymphatic  glands, 
and  severe  constitutional  symptoms. 

Course  and  Prognosis. — Apart  from  the  danger  of  death  in  a  few 
hours,  especially  present  in  the  serous  variety,  the  course  and  prognosis 
depend  upon  the  nature  of  the  cause  of  the  edema.  The  majority  of 
cases  recover,  but  the  prognosis  is  always  doubtful,  and  in  the  inflamma¬ 
tory  form  recovery  may  be  only  after  days  of  illness.  In  the  cases  of  this 
nature  there  is  also  the  danger  of  the  development  of  bronchopneumonia. 

Diagnosis. — In  either  form  the  diagnosis  can  usually  be  made  by 
exploration  with  the  finger  or  the  laryngoscope,  the  great  swelling  of  the 
laryngeal  tissue  being  characteristic  of  the  disease.  Even  the  mere 
depression  of  the  tongue  with  the  finger  may  reveal  this  condition. 
The  slight  degree  of  any  redness  seen,  with  the  presence  of  symptoms  of 
nephritis  as  shown  by  the  urine,  denotes  a  serous  infiltration.  Great 
redness,  with  the  other  symptoms  of  laryngeal  inflammation  described, 
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together  with  involvement  of  the  tissues  of  the  pharynx,  indicates  the 
inflammatory  form  of  edema.  The  differentiation  from  diphtheria  is  not 
always  easy.  However,  in  this  latter  disease  there  is  usually  a  slower 
onset  and  evidences  of  diphtheritic  membrane  in  the  nose  or  pharynx. 

Treatment. — Primarily  this  should  be  of  the  cause.  In  edema  depend¬ 
ing  upon  nephritis  energetic  measures  must  be  employed  to  promote 
diaphoresis  and  diuresis.  (See  Nephritis,  p.  448.)  In  inflammatory 
cases  localized  antiphlogistic  measures  are  required,  such  as  leeching  of 
the  neck,  the  application  of  ice  over  the  larynx,  and  the  like.  Purgatives 
may  also  be  employed,  remembering,  however,  that  the  strength  is 
already  often  much  depleted  and  must  be  sustained.  Scarification  of 
the  larynx  is  recommended  but  is  difficult  to  perform  satisfactorily  and  is 
usually  ineffectual.  If  suffocation  is  impending  tracheotomy  must  be 
done,  as  the  great  swelling  of  the  tissues  renders  intubation  difficult  and 
often  dangerous  from  the  trauma  produced. 

MORBID  GROWTHS  OF  THE  LARYNX 

Malignant  growths  of  the  larynx  are  very  uncommon  in  early  life. 
Occasionally  as  a  result  of  chronic  laryngitis  small  fibromatous  nodules 
of  a  benign  nature  develop  on  the  vocal  cords  and  produce  a  roughening 
of  the  voice.  Small  granulomata  may  follow  intubation  and  tracheotomy, 
and  angiomata  may  rarely  be  found.  Omitting  further  consideration  of 
these,  the  most  common  morbid  growth  of  the  larynx  is  the  papilloma. 

Papilloma  of  the  Larynx. — This  may  be  congenital,  or  be  the  result 
of  repeated  laryngitis.  It  may  occur  at  any  period  in  childhood,  but 
becomes  manifest  oftenest  between  3  and  4  years  of  age  and  is  seen  more 
frequently  in  boys.  The  growths  may  vary  in  size,  are  whitish  in  color, 
may  be  sessile  or  have  a  peduncle,  and  may  occupy  any  part  of  the  larynx, 
but  usually  are  attached  to  the  vocal  cords.  The  tumors  are  usually 
multiple.  The  symptoms  are  chiefly  hoarseness  or  even  loss  of  voice, 
and  a  paroxysmal  cough  with  more  or  less  stenosis  and  dyspnea  if  the 
tumors  reach  a  considerable  size,  or  if  a  catarrhal  condition  is  present. 
The  rapidity  of  growth  is  very  variable,  but  usually  slow.  Sometimes  the 
neoplasms  retrograde  of  themselves;  in  other  cases  they  require  removal. 
Recurrence  is  very  liable  to  take  place.  Sudden  death  from  suffocation 
may  occur.  The  diagnosis  is  to  be  made  only  by  laryngoscopic  examina¬ 
tion,  which  serves  to  distinguish  the  condition  from  chronic  laryngitis  of 
any  form.  The  treatment  should  be  entirely  in  the  hands  of  a  specialist. 
It  is  a  disputed  question  whether  the  growths  should  be  removed,  or  be  let 
alone  and  tracheotomy  be  performed  if  the  symptoms  are  threatening, 
since  after  rest  of  the  larynx  is  obtained  in  this  way  for  a  number  of  months 
the  tumors  may  disappear  of  themselves. 

FOREIGN  BODIES  IN  THE  LARYNX 

Etiology. — The  penetration  of  foreign  bodies  into  the  larynx  is  a 
not  uncommon  occurrence  in  early  life,  about  66  per  cent,  of  the  cases  of 
the  presence  of  such  bodies  in  the  air-passages  occurring  in  children  (Gra¬ 
ham)  4  They  generally  consist  of  any  of  the  small  objects  which  children  are 
liable  to  put  into  the  mouth,  as  well  as  of  articles  of  food  which  are  being 
masticated.  Fortunately  the  rapid  closure  by  the  epiglottis  of  the  open¬ 
ing  into  the  larynx  renders  the  accident  far  less  frequent  than  it  would 
otherwise  be.  It  is  especially  liable  to  occur  during  the  sudden,  deep 
inspiration  attending  crying,  coughing,  sneezing  or  laughing,  and  it  may 

1  Amer.  Jour.  Dis.  Child.,  1920,  XIX,  119. 
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follow  operative  procedures,  as,  for  instance,  the  discharge  of  pus  after 
the  opening  of  a  retropharyngeal  abscess,  or  the  dropping  into  the  larynx 
of  an  excised  tonsil.  Exceptionally  bodies  may  enter  the  larynx  from 
other  regions  than  the  mouth,  as  in  the  cases  where  ascarides  have  made 
their  way  into  it. 

Symptoms.— The  chief  symptom  of  the  accident  is  a  sudden  attack 
of  suffocation,  with  violent  laryngeal  cough.  Fortunately  in  the  major¬ 
ity  of  instances  the  foreign  substance  is  immediately  driven  out  by  the 
cough,  although  the  sense  of  irritation  may  not  disappear  so  promptly. 
If  the  object  is  of  sufficient  size  and  is  not  at  once  expelled,  death  may 
immediately  follow  from  suffocation.  If  this  accident  does  not  happen 
'and  the  object  is  not  displaced,  paroxysmal  cough  persists,  and  there  are 
suffocative  attacks,  bloody  expectoration,  hoarseness,  pain,  and  other 
evidences  of  severe  acute  laryngitis.  If  the  object  is  small  and  smooth 
the  acute  symptoms  may  subside  and  only  hoarseness  and  moderate 
paroxysmal  cough  remain,  but  at  any  time  an  acute  fatal  attack  of  suf¬ 
focation  may  occur  through  closing  of  the  glottis  by  the  foreign  body, 
aided  by  the  swelling  of  the  mucous  membrane  which  has  taken  place. 
Should  the  body  remain  sufficiently  long  in  the  larynx  ulceration  is  liable 
to  follow,  perhaps  with  hemorrhage  as  a  result  of  erosion  of  vessels. 

Prognosis.— This  is  uncertain,  and  is  in  accord  with  the  character, 
size  and  position  of  the  object.  Ultimate  recovery  depends  upon  the 
possibility  of  the  removal  of  the  body.  After  its  long  presence  with 
ulceration,  cicatrices  develop  which  may  cause  persistent  stenosis  to  a 
greater  or  less  degree.  In  many  cases  the  object  passes  from  the  larynx 
into  a  bronchus  and  occasions  pneumonia  or  abscess. 

Diagnosis. — The  diagnosis  is  usually  easy.  The  suddenness  and 
severity  of  the  attack  and  the  absence  of  fever  are  characteristic.  The 
laryngoscope  may  sometimes  be  of  service  in  older  children,  but  is  usually 
of  little  value  in  younger  ones,  owing  to  the  resistance  offered  by 
the  patient  and  the  consequent  likelihood  of  increasing  the  difficulty  in 
breathing  and  the  danger  of  suffocation.  Sometimes  digital  exploration 
is  effective,  although  it  possesses  the  same  objections. 

Treatment. — At  the  onset  this  consists  in  inverting  the  child  in 
the  hope  of  aiding  cough  to  expel  the  body.  If  suffocation  is  impending 
the  only  procedure  is  immediate  tracheotomy.  Should  the  case  not  be  so 
urgent  and  the  object  be  still  present  surgical  aid  in  the  removal  must  be 
sought  at  once.  The  employment  of  radiography  may  aid  in  determin¬ 
ing  the  exact  location  of  the  object.  The  method  to  be  employed  in  the 
removal  of  the  body  will  depend  upon  its  position. 

CONGENITAL  LARYNGEAL  STRIDOR 

The  nature  of  this  rather  uncommon  condition  has  been  much  dis¬ 
cussed.  Although  described  earlier,  it  was  first  brought  prominently 
into  attention  by  Lees.1 

Etiology  and  Pathology. — It  occurs  in  the  new-born  or  in  early 
infancy.  The  direct  cause  has  not  as  yet  been  determined.  The  theory 
of  Lees  and  others,  based  upon  post-mortem  examinations,  is  that  there 
exists  a  congenital  alteration  of  the  shape  of  the  larynx,  perhaps  due  to 
a  degree  of  atony,  in  which  the  edges  of  the  epiglottis  as  well  as  the  ary- 
epiglottic  ligaments  approach  each  other  too  closely,  leaving  only  a  rhom- 
boidal  or  slit-like  fissure  at  the  entrance  of  the  glottis,  with  consequent 
obstruction  to  inspiration.  Thomson  and  Turner2  attributed  it  to  an 

1  Trans.  Path.  Soc.  of  London,  1883,  XXXIV,  19. 

2  Edinb.  Med.  Jour.,  1892,  XXXVIII,  1,  205;  Brit.  Med.  Jour.,  1900,  II,  1561. 
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incoordination  of  the  respiratory  muscles,  producing  a  choreiform  respira¬ 
tory  spasm,  as  a  result  of  which  the  larynx  undergoes  a  temporary 
deformity.  According  to  either  view  the  deformity  is  the  same,  and  the 
stridor  is  produced  by  the  vibration  of  the  ary-epiglottic  folds  during 
inspiration.  Hochsinger,1  on  the  other  hand,  maintained  that  the  disease 
is  not  at  all  laryngeal  but  due  to  the  pressure  of  an  enlarged  thymus 
upon  the  trachea;  and  claimed  to  have  demonstrated  this  by  radio- 
graphic  methods.  This  view  is  so  opposed  to  others  that  further  con¬ 
firmation  is  required.  It  is  probable  that  more  than  one  cause  may  be 
operative.  Brecelj2  has  seen  the  symptom  attend  a  pseudodiphtheritic 
involvement  of  the  palate;  Shukowsky3  has  observed  it  with  cleft  palate, 
and  Wernstedt4  at  an  autopsy  on  a  case  dying  from  another  affection 
could  find  no  deformity  of  the  larynx  whatever,  and  believed  that,  at 
least  in  this  instance,  the  anomaly  was  a  functional  one.  New5  maintains 
that  there  are  2  types  of  the  disease ;  the  first  depending  upon  obstruction 
at  the  upper  laryngeal  aperture,  produced  by  the  epiglottis  and  the  ary- 
epiglottic  folds;  the  second  situated  at  the  glottis  itself.  He  reports 
illustrative  cases  of  these. 

Symptoms.- — These  appear  at  birth  or  oftener  within  a  few  weeks 
and  consist  chiefly  of  a  noisy  inspiration  which  varies  in  intensity  from 
time  to  time  and  is  made  worse  by  excitement.  It  is  more  or  less  con¬ 
tinuous,  is  always  less  when  the  respiration  is  quiet,  and  there  are  times 
in  the  milder  cases  when  it  is  temporarily  absent.  It  may  entirely  or 
nearly  disappear  during  sleep.  The  sound  does  not  resemble  that  of 
spasmodic  croup,  but  suggests,  according  to  Thomson,6  that  made  by  an 
excited  hen.  Expiration  is  generally  entirely  quiet  and  there  is  no  Urgent 
dyspnea,  although  some  sinking  in  of  the  episternal  fossa,  intercostal 
spaces,  and  epigastrium  is  present.  There  is,  as  a  rule,  no  cyanosis, 
the  voice  is  unaffected,  and  cough  is  uncharacteristic,  if  it  occurs.  The 
general  health  of  the  infant  is  usually  good  or  there  may  be  moderate 
pallor  and  malnutrition.  In  rare  severe  cases  attacks  of  asphyxia  may 
occur  and  even  prove  fatal. 

Course  and  Prognosis. — The  prognosis  is  usually  favorable.  The 
symptoms  persist  or  even  increase  in  severity  for  several  months,  and, 
although  causing  great  uneasiness  to  the  parent  and  even  to  the  attending 
physician,  gradually  disappear  entirely  between  the  ages  of  1  and  2  years. 
Occasionally,  however,  death  may  occur,  but  this  is  rare  and  generally 
from  some  complication.  Should  diphtheria,  pneumonia,  or  other 
disease  involving  respiration  chance  to  develop,  the  course  of  this  is  ren¬ 
dered  much  less  favorable. 

Diagnosis. — This  is  not  always  easy.  Other  conditions  causing 
stridor  must  be  excluded.  The  absence  of  cyanosis  is  said  to  be  character¬ 
istic,  but  I  have  seen  1  very  persistent  case,  in  which  the  symptoms 
finally  disappeared  completely,  where  the  cyanosis  was  sufficiently 
marked  to  occasion  fear  of  asphyxia.  Croup  is  a  disease  of  later  infancy 
or  childhood  and  is  sudden  in  onset  and  of  short  duration.  Papilloma 
of  the  larynx  produces  hoarseness,  and  develops  at  a  later  period  of  life. 
Adenoid  growths  occurring  in  very  early  infancy  may  give  rise  to  diag¬ 
nostic  difficulty.  The  noisy  breathing  in  this  condition  is,  however, 

1  Wien.  med.  Wochenschr.,  1903,  LIII,  2106. 

2  Jahrb.  f.  Kinderheilk.,  1904,  LIX,  54. 

3  Jahrb.  f.  Kinderheilk.,  1911,  LXXIII,  459. 

4  Nord.  Med.  Ark.,  1914,  II,  H.  1-4,  No.  22. 

6  Jour.  Amer.  Med.  Assoc.,  1923,  LXXXI,  363. 

6  Loc.  cit. 
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worse  during  sleep,  and  there  is  evident  interference  with  nasal  respi¬ 
ration  present.  If  the  congenital  laryngeal  stridor  is  indeed  the  result 
of  malformation  of  the  larynx,  this  is  to  be  distinguished  from  the  stridor 
due  to  pressure  upon  the  trachea  by  an  enlarged  thymus  gland.  The 
differentiation  may  be  difficult  or  impossible,  for  even  the  discovery  by 
radiographic  methods  of  enlargement  of  this  gland  does  not  constitute 
a  proof  that  a  stenotic  pressure  exists. 

In  view  of  the  usual  favorable  prognosis,  treatment  is  scarcely 
required,  other  than  the  effort  to  overcome  any  malnutrition  present. 
Iglauer1  removed  the  epiglottis  in  1  instance. 

STENOSIS  OF  THE  LARYNX 

In  the  broader  sense  this  constitutes  a  narrowing  of  the  larynx  from 
any  cause,  and  the  number  of  such  causes  is  considerable.  Of  those 
acting  within  the  larynx  itself  may  be  mentioned  pseudomembranous 
laryngitis;  edema  of  the  glottis;  subglottic  laryngitis;  foreign  bodies  in 
the  larynx;  the  alteration  in  shape  seen  in  congenital  laryngeal  stridor ;  very 
rarely  malformations  of  the  larynx  of  other  sorts;  syphilitic  or  tuberculous 
ulceration;  and  spasm  of  any  kind,  as  in  spasmodic  croup  and  laryngo- 
spasm,  and  the  rare  cases  of  spasm  from  other  causes,  as  in  some  cases  of 
apnea  from  spasm  of  the  larynx  occurring  in  the  new-born.  .  Rarely  there 
may  be  found  a  congenitally  imperforate  larynx,  as  in  the  case  reported 
by  Sieg.2  New3  records  a  case  of  congenital  angioma  of  the  larynx  which 
produced  obstructive  symptoms.  Produced  by  causes  acting  outside  of 
the  larynx,  stenosis  may  follow  pressure  by  enlargement  of  the  thyroid 
gland;  abscess;  greatly  enlarged  lymphatic  glands,  and  tumors. 

The  symptoms  have  been  sufficiently  considered  in  describing  the 
various  diseases  in  which  passage  of  air  through  the  larynx  is  interfered 
with.  They  consist  briefly  of  inspiratory  dyspnea,  with  the  energetic 
action  of  the  respiratory  muscles  naturally  resulting;  cyanosis;  and  in 
some  cases  suffocation.  It  is  to  be  distinguished  from  tracheal  stenosis  by 
the  altered  voice  and  the  characteristic  cough  often  present.  The  history 
of  the  case  and  the  presence  of  other  symptoms  are  frequently  of  aid  in 
recognizing  the  condition,  as  they  are  also  in  determining  the  nature  of  the 
cause.  The  treatment  depends  upon  the  etiological  factors  operating. 


CHAPTER  IV 

DISEASES  OF  THE  TRACHEA,  BRONCHI  AND  LUNGS 
FOREIGN  BODIES  IN  THE  TRACHEA  AND  BRONCHI 

A  foreign  body  entering  the  larynx  may  either  be  expelled  immediately, 
remain  impacted,  or  pass  into  the  trachea  or  into  one  of  the  bronchi, 
usually  the  right.  The  causes  of  entrance  of  bodies  into  the  larynx 
have  already  been  discussed.  About  66  per  cent,  of  the  reported  cases  of 
foreign  bodies  in  the  air-passages  occur  in  children  (Graham),4  and  oecur- 

1  Laryngoscope,  1922,  XXXII,  56. 

2  Jour.  Amer.  Med.  Assoc.,  1922,  LXXVIII,  628. 

3  Jour.  Amer.  Med.  Assoc.,  1923,  LXXXI,  63. 

4  Amer.  Jour.  Dis.  Child.,  1920,  XIX,  119. 
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rence  is  undoubtedly  more  frequent  than  is  detected.  Approximately 
3  out  of  every  4  foreign  bodies  in  the  bronchi  are  situated  upon  the  right 
side. 

Symptoms.  A  foreign  body  in  the  trachea  may  promptly  cause 
death  if  of  sufficient  size  to  interfere  seriously  with  respiration.  If 
smaller  it  may  remain  in  position  an  indefinite  time,  producing  more  or 
less  stenotic  dyspnea,  possibly  a  characteristic  sound  on  auscultation 
caused  by  the  slight  moving  up  and  down  of  the  body,  and  attacks  of 
violent  coughing  and  dyspnea  during  one  of  which  the  object  may  perhaps 
be  driven  upward  against  the  glottis  and  cause  suffocation,  or  even 
through  it  into  the  mouth  and  thus  be  gotten  rid  of.  If  the  body  is 
immovable  there  are  no  paroxysmal  suffocative  attacks.  Ulceration  may 
occur  and  produce  sanguino-purulent  expectoration  and  finally  cicatricial 
contraction  with  increasing  stenosis. 

If  the  object  enters  a  large  bronchus  the  lung  supplied  by  it  soon 
collapses  if  the  obstruction  is  complete.  There  is  cyanosis  and  great 
dyspnea,  with  violent  attacks  of  coughing,  and  with  pain  in  the  chest. 
The  physical  signs  consist  in  the  absence  of  the  breath-sounds  over  the 
whole  lung,  or  a  large  portion  of  it,  although  early  in  the  condition  the 
percussion  resonance  is  unimpaired.  Later  there  is  perhaps  dullness,  or 
hyperresonance  from  emphysema  of  the  neighboring  pulmonary  tissue, 
and  still  later  tympany  from  the  production  of  an  abscess-cavity.  Rales 
may  be  present  in  the  opposite  lung.  In  partial  obstruction  there  is 
likewise  dyspnea,  and  auscultation  may  perhaps  give  a  loud  whistling 
respiratory  murmur  on  the  affected  side  with  feeble  respiration,  and  there 
is  somewhat  diminished  vocal  fremitus  with  normal  percussion-sounds. 
Yet  even  in  partial  obstruction  the  fremitus  may  be  absent,  due  to  the 
filling  of  the  lung  with  secretion,  the  so-called  “  drowned  lung.  ”  A  wheez¬ 
ing  sound  may  be  heard  when  the  stethoscope  is  placed  over  the  patient’s 
mouth  (Jackson)1.  Small  bodies,  after  the  initial  suffocative  and  spas¬ 
modic  symptoms,  may  cause  no  signs  until  after  a  latent  period  of  several 
weeks  or  months.  The  symptoms  produced  by  foreign  bodies  may  vary 
with  their  nature.  Exceedingly  fine  rales  (tissue-paper  rales)  may  be 
heard  at  times  over  the  position  where  a  metallic  body  is  lodged 
(McCrae)2.  Diffuse  purulent  bronchitis  with  excessive  secretion  t  of 
mucus  occurs  especially  after  the  aspiration  of  such  objects  as  peanut- 
kernels  (arachidic  bronchitis)  (Jackson  and  Spencer).3  Inhalation  of 
infant-powders,  particularly  of  zinc  stearate,  may  produce  almost  com¬ 
plete  asphyxia  with  early  death,  or  a  broncho  pneumonia  may  follow 
(Heiman  and  Aschner;4  Bass;5  Boehme6).  (See  also  p.  297.)  Additional 
valuable  contributions  to  the  subject  of  foreign  bodies  in  the  air- 
passages  have  been  made  by  Jackson,7  Jackson,  Spencer  and  Manges,8 
Rowland9  and  others. 

Course  and  Prognosis. — The  course  is  variable  and  the  prognosis  is 
always  grave.  Escaping  the  primary  danger  of  immediate  suffocation, 
there  is  always  that  of  this  occurring  in  some  attack  of  coughing  and  dysp- 

1  Amer.  Jour.  Med.  Sci.,  1918,  CLVI,  625. 

2  Amer.  Jour.  Med.  Sci.,  1920,  CLIX,  313. 

3  Jour.  Amer.  Med.  Assoc.,  1919,  LXXIII,  672. 

4  Amer.  Jour.  Dis.  Child.,  1922,  XXIII,  503. 

5  Arch,  of  Pediat.,  1919,  XXXVI,  185. 

6  Med.  Rec.,  1919,  XCVI,  364. 

7  Amer.  Jour.  Med.  Sci.,  1921,  CLXI,  625;  Amer.  Jour.  Aled.  Sci.,  1923,  CLXV, 
313. 

8  Amer.  Jour.  Roentgenol.,  1920,  VII,  277. 

9  Amer.  Jour.  Dis.  Child.,  1924,  XXVIII,  183. 
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nea,  if  the  object  is  loose  in  the  trachea.  Later,  if  the  body  is  in  a 
bronchus,  ulceration  takes  place  during  a  period  of  quiescence,  and  there 
is  great  danger  of  the  development  of  symptoms  of  recurrent  or  chronic 
bronchopneumonia,  or  those  of  bronchiectasis  or  pulmonary  abscess. 
In  the  last  there  is  fever  of  a  hectic  type,  and  great  impairment  of  the 
general  health.  Sometimes  bronchopneumonia  develops  in  a  day  or  two 
after  the  entrance  of  the  body  and  rapidly  advances  to  a  fatal  septic 
condition.  Yet  a  patient  may  live  for  months  with  abscess  or  bronchiec¬ 
tasis  due  to  a  foreign  body  in  a  bronchus,  and  in  fortunate  cases  the 
object  be  finally  ejected  and  recovery  take  place.  The  general 
outcome  is,  however,  unfavorable  unless  the  object  can  be  removed. 

Diagnosis. — This  is  generally  easy  if  the  history  of  the  entrance  of  a 
foreign  body  into  the  respiratory  tract  is  known.  Without  this  knowl¬ 
edge  diagnosis  is  difficult  or  may  be  impossible  especially  in  those  cases 
where  the  symptoms  develop  late.  Among  the  most  suggestive  symp¬ 
toms  are  the  sudden  onset  and  the  later  recurrence  of  dyspnea  and  violent 
paroxysmal  cough,  and  the  absence  of  breath-sounds  on  one  side  if  a 
bronchus  is  involved.  Roentgen-ray  pictures  and  the  fluoroscope  may 
give  conclusive  evidence,  even  when  the  foreign  body  is  nonopaque  to  the 
ray.  In  an  early  stage,  namely,  there  may  be  depression  of  the  diaphragm, 
and  transparency  on  the  affected  side  from  obstructive  emphysema.  Later 
in  complete  obstruction  there  is  the  x-ray  ^picture  of  collapse  of  the  lung. 
The  bronchoscope  should  also  settle  the  diagnosis  in  some  cases.  Later 
in  the  course  the  development  of  the  symptoms  or  physical  signs  of  abscess, 
or  a  chronically  recurring  bronchopneumonia  especially  in  the  right  lower 
lobe,  is  a  suspicious  indication  of  a  foreign  body. 

Treatment. — Treatment  can  be  surgical  only.  The  inversion  of 
the  patient  combined  with  striking  him  upon  the  back  is  a  dangerous 
procedure  if  an  object  has  passed  below  the  larynx,  lest  it  be  thus  made  to 
obstruct  the  glottis  from  below.  Tracheotomy  should  be  first  performed 
or  all  preparations  for  it  made.  The  employment  of  the  bronchoscope 
has  rendered  the  removal  of  foreign  bodies  more  readily  possible  than  was 
formerly  the  case.  It  has  been  brought  into  prominence  especially  by 
Jackson,1  at  whose  clinics  98.7  per  cent,  of  foreign  bodies  in  the  respira¬ 
tory  tract  have  been  successfully  removed. 

STENOSIS  OF  THE  TRACHEA  AND  LARGER  BRONCHI 

This  is  a  result  of  various  causes,  and  may  even  rarely  be  congenital. 
Of  the  conditions  situated  within  the  tube  the  most  frequent  is  diphther¬ 
itic  inflammation,  which  may  produce  pseudomembrane  and  consequent 
stenosis,  as  may  also  the  fibrinous  bronchitis  which  will  be  considered 
later  (p.  286).  The  action  of  foreign  bodies  has  just  been  described.  In 
the  walls  of  the  tube  itself  are  to  be  enumerated  as  causes  strictures 
of  various  sorts,  such  as  those  depending  upon  cicatricial  growths 
after  tracheotomy,  or  resulting  from  syphilitic  or  other  ulceration.  Com¬ 
pression  of  the  trachea  or  bronchus  from  without  is  a  cause  of  another 
sort.  Here  is  to  be  mentioned  pressure  by  an  enlarged  thymus,  a  con¬ 
siderable  number  of  undoubted  cases  of  which  have  been  reported  (see 
Diseases  of  the  Thymus,  p.  837),  as  also  by  hypertrophied  bronchial  and 
mediastinal  glands,  mediastinal  tumors,  an  enlarged  thyroid  gland,  and 
retro-esophageal  or  other  abscess  in  the  neck  or  within  the  thorax. 

The  symptoms  may  develop  suddenly  or  slowly,  according  to  the 
nature  of  the  cause.  They  consist  in  dyspnea  especially  during  inspir- 

1  Bronchoscopy  and  Esophagoscopy,  1922,  182. 
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ation,  which  is  often  attended  by  a  peculiar  characteristic  noisy  whistling 
sound;  often  more  or  less  cyanosis;  and  the  vigorous  action  of  the  respir- 
(  A  ,  -y  as  seen  in  dyspnea  from  any  cause.  Cough  is  not 

infrequent.  It  is  dry,  barking  and  somewhat  paroxysmal.  When  a 
bronchus  is  involved  the  physical  signs  are  those  described  under  Foreign 
Bodies  in  the  Bronchi  (p.  275);  namely,  feeble  respiratory  murmur  and 
vocal  fremitus,  with  normal  percussion-resonance  early  in  the  course.  In 
tracheal  stenosis  the  respiration  is  usually  more  noisy  than  when  a  bron¬ 
chus  is  involved,  and  there  is  no  difference  between  the  physical  signs  of 
the  two  lungs. 

Prognosis  and  treatment  depend  entirely  upon  the  nature  of  the  cause. 

MALFORMATIONS  OF  THE  TRACHEA 

Tracheal  fistula,  consisting  of  an  opening  between  the  trachea  and  the 
esophagus,  is  an  anomaly  of  rare  occurrence  of  congenital  origin,  and  has 
already  been  described  under  Diseases  of  the  Esophagus  (p.  51).  Very 
rarely  an  opening  may  form  from  the  trachea  into  the  esophagus  as  the 
result  of  trauma  with  subsequent  ulceration. 

Tracheocele  is  an  unusual  condition  in  childhood,  although  it  has  been 
observed  at  birth.  It  is  of  the  nature  of  a  hernial  opening  into  the 
trachea,  oftenest  situated  posteriorly.  Upon  laughing  or  any  straining 
effort,  a  tumor-like  swelling  of  the  neck  develops,  which  is  tympanitic  on 
percussion,  shows  bronchial  respiration  and 'voice-sounds  on  auscultation, 
and  an  impulse  on  coughing.  The  subject  has  been  reviewed  by  Orgel.1 
The  tumor  is  to  be  distinguished  from  pneumatocele,  emphysema  of 
the  neck,  and  transitory  congestive  enlargement  of  the  thyroid  gland. 

ACUTE  BRONCHITIS 
(Acute  Tracheobronchitis) 

Tracheitis  seldom  occurs  alone,  but  is  generally  combined  with  laryn¬ 
gitis,  or  develops  with,  or  is  quickly  followed  by,  the  inflammation  of  the 
bronchi  as  well.  In  infancy  the  finer  bronchi  are  especially  involved;  in 
later  childhood  chiefly  the  trachea  and  larger  bronchi.  The  varying  con¬ 
ditions  may  be  considered  together,  under  the  heading  “ Bronchitis.” 

Etiology. — The  disease  is  exceedingly  frequent  and  may  be  either 
primary  or  secondary  to  some  other  affection.  The  variety  of  conditions 
causing  secondary  bronchitis  is  large.  Among  the  infectious  diseases 
producing  it  are  measles,  typhoid  fever,  pertussis,  grippe,  rubella,  diph¬ 
theria  and  scarlet  fever.  Bronchitis  is  also  a  common  attendant  on  or 
sequal  to  laryngitis,  rhinitis  and  pharyngitis;  is  seen  often  with  pneumonia, 
pleurisy,  rickets,  the  exudative  diathesis  and  malnutrition;  and  readily 
develops  in  patients  with  cardiac  disease  and  passive  congestion  of  the 
lungs.  Primary  acute  bronchitis  is  usually  the  direct  result  of  chilling 
brought  about  by  insufficient  clothing,  the  sudden  checking  of  perspiration, 
high  winds,  wet  feet,  and  other  causes  as  mentioned  under  rhinitis.  Con¬ 
tinued  imperfect  hygiene,  impaired  general  health  from  any  cause,  life  in 
hot,  damp,  or  illy  ventilated  rooms,  and  the  like  are  predisposing  influ¬ 
ences  to  repeated  attacks.  Occasionally  bronchitis  is  observed  due  to  the 
inhalation  of  irritating  substances.  The  season  of  the  year  is  a  factor  of 
moment,  the  disease  being  much  more  frequent  in  the  cold  months,  espe¬ 
cially,  perhaps,  autumn  and  spring,  when  sudden  changes  in  temperature 
are  most  marked.  Early  age  is  a  powerful  predisposing  factor.  In  the 

1  Amer.  Jour.  Dis.  Child.,  1925,  XXIX,  41. 
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first  3  years  of  life,  except  the  first  6  months,  it  is  one  of  the  most  common 
affections  encountered;  but  after  this  period  it  decreases  steadily  in 
frequency.  The  agency  of  microorganisms  is  positive  but  the  exact 
action  uncertain.  It  is  likely  that  under  the  influence  of  congestion 
brought  about  by  local  chilling  or  in  other  ways,  the  normal  condition  of 
the  mucous  membrane  is  so  altered  that  germs  of  different  sorts  are  able 
to  multiply  and  produce  the  symptoms  of  the  disease.  Probably  the 
pneumococcus,  streptococcus  and  micrococcus  catarrhalis  are  most  active 
in  this  connection;  but  the  staphylococcus  and  the  influenza-bacillus  are 
also  to  be  mentioned.  It  is  on  account  of  this  infectious  quality,  as  in  the 
case  of  rhinitis,  that  family  outbreaks  of  bronchitis  are  not  infrequently 
seen,  and  it  seems  probable  that  during  outbreaks  the  virulence  of  the 
germs  may  be  sufficient  to  produce  the  disease  without  the  operation  of 
any  predisposing  factor. 

Pathological  Anatomy. — The  process  is  diffuse,  affecting  the 
bronchi  of  both  sides  of  the  chest,  although  not  uniformly  throughout. 
A  bronchitis  localized  in  a  portion  of  one  lung  is  generally  secondary  to 
some  other  pulmonary  lesion.  In  older  children  the  trachea  and  larger 
bronchi  are  involved,  except  in  the  severer  cases  where  the  middle-sized 
bronchi  share  in  the  process.  In  young  infants  there  is  a  greater  tend- 
ency  to  inflammation  of  the  smaller  and  even  the  smallest  bronchioles. 
When  the  smallest  tubes  are  attacked,  the  term  “capillary  bronchitis” 
is  often  employed;  but  as  this  process  is  always  accompanied  by  an 
inflammation  around  the  bronchioles  the  disease  is  in  fact  a  broncho¬ 
pneumonia.  The  title  “capillary  bronchitis”  therefore  is  one  to  be 
avoided  as  tending  to  cause  confusion.  In  general,  the  smaller  the 
bronchi  affected  the  more  severe  is  the  process.  On  section  of  the  lung, 
followed  by  compression,  the  secretion  can  be  seen  to  ooze  out  of  the 
smaller  tubules.  In  the  milder  cases  the  process  is  confined  to  the  mucous 
membrane.  This  is  swollen,  red,  injected,  and  infiltrated  with  round 
cells,  and  the  epithelium  is  desquamated.  The  secretion  is  at  first 
diminished,  but  the  swelling,  infiltration  and,  later,  increased  secretion 
of  the  mucous  glands  soon  coats  the  surface  of  the  membrane  with  mucus, 
which  subsequently  becomes  muco-pus  from  the  addition  of  cells.  In 
the  severer  cases  the  entire  thickness  of  the  wall  of  the  bronchi  is  infil¬ 
trated  with  leucocytes.  The  bronchial  lymph-nodes  are  enlarged,  and 
may  be  very  decidedly  so  in  cases  which  have  lasted  for  some  time.  In 
infancy  some  of  the  bronchi  may  become  occluded  by  the  secretion,  and 
collapse  of  a  portion  of  the  lung  occur,  this  being  generally  combined  with 
emphysema  of  other  portions. 

Symptoms. — The  symptoms  vary  very  greatly  in  intensity.  In 
the  mild  form  the  onset  may  be  acute,  or  be  quite  gradual,  and  is  very 
commonly  preceded  by  the  symptoms  of  rhinitis,  pharyngitis  or  laryngitis. 
Cough  begins  or,  if  already  present  and  laryngeal  in  character,  bepomes 
frequent,  sometimes  paroxysmal,  dry,  and  evidently  without  production 
of  secretion.  It  is  often  more  distressing  at  night-time  and  is  frequently 
excessively  annoying  soon  after  the  child  is  put  to  bed.  A  sense  of  sore¬ 
ness  or  discomfort  in  the  chest  is  often  complained  of  by  those  of  sufficient 
age.  Constitutional  involvement  of  any  sort  is  absent  or  slight;  con¬ 
sisting,  perhaps,  of  loss  of  appetite  or  other  insignificant  digestive  dis¬ 
turbances,  with  little  or  no  elevation  of  temperature  in  older  children, 
and  only  moderate  fever  of  slightly  over  100°F.  (37.8°C.)  in  infants. 
In  from  1  to  2  days,  as  secretion  becomes  established,  the  cough  grows 
mosei  and  less  racking,  and  in  children  over  6  or  7  years  of  age  expectora- 
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tion  begins.  This  is  at  first  of  transparent  or  whitish  mucus  only;  later 
it  is  greenish  or  yellowish.  No  expectoration  occurs  in  young  children 
the  secretion  being  swallowed  or  reaching  only  as  far  as  the  larynx  and 
returning  again  to  the  bronchial  tubes.  Sometimes  vomiting  is  induced 
by  the  violence  of  the  cough,  or  by  the  choking  caused  by  the  large 
amount  of  secretion  in  the  throat. 

The  physical  signs  vary  with  the  stage  of  the  disease.  At  first  there 
are  only  a  few  sonorous  or  sibilant  rhonchi  audible,  or  none  at  all.  Later 
coarse,  moist  rales  can  be  heard  over  the  entire  chest,  but  especially 
at  the  bases  behind.  If  the  disease  is  limited  to  the  trachea  and  the 
largest  bronchi  there  may  be  no  rales  at  all  or  only  rhonchi.  The  fremitus 
produced  by  the  rales  can  often  be  felt  on  palpation  or  heard  at  a  distance 
from  the  chest.  The  percussion-note  is  not  affected.  It  is  to  be  observed 
that  the  number  of  rales,  provided  these  are  coarse  in  character,  appears 
to  bear  no  necessary  relationship  to  the  severity  of  the  symptoms  in 
general.  Very  numerous  rales  may  occur  in  children  with  only  moder¬ 
ate  bronchitis,  while  an  adult  with  an  acute  bronchitis  exhibiting  rales 
much  less  numerous  would  probably  suffer  from  decided  constitutional 
disturbance. 

Severe  bronchitis  owes  its  character  chiefly  to  the  fact  that  the  smaller 
bronchi  are  involved.  In  infancy  the  fever  is  higher  than  in  the  milder 
form,  reaching  101°  to  103°F.  (38.3°  to  39.4°C.),  the  cough  more  constant 
and  distressing,  and  there  are  acceleration  of  respiration,  dyspnea, 
sometimes  slight  cyanosis,  and  often  more  or  less  prostration.  In  older 
children  also  the  onset  may  be  with  such  decided  constitutional  symptoms 
as  headache,  chilliness,  and  high  fever,  and  the  patient  be  ill  enough  to  be 
confined  to  bed.  After  secretion  becomes  established  the  temperature 
ceases  to  remain  high  in  uncomplicated  cases. 

The  physical  signs  of  severe  bronchitis  are  very  similar  to  those  of 
the  milder  form  except  for  the  presence  also  of  fine  rales,  often  in  large 
numbers,  in  the  smaller  tubes,  combined  in  infancy  with  feebleness  of 
the  respiratory  murmur  from  the  obstruction  to  the  passage  of  air. 

Complications  and  Sequels. — Bronchitis  is  oftener  itself  a  second¬ 
ary  disease  than  a  primary  affection  liable  to  be  attended  by  other  morbid 
conditions.  The  complications  are  those  of  the  respiratory  tract. 
Rhinitis  and  laryngitis  are  common  at  the  beginning.  Pneumonia  is  a 
dangerous  complication  or  sequel  especially  in  infancy.  Temporary 
enlargement  of  the  tracheo-bronchial  glands  may  develop.  Recurrent 
attacks  of  acute  bronchitis  can  readily,  under  unfavorable  conditions, 
be  followed  by  the  chronic  form.  Tuberculosis  of  the  lungs  in  older 
subjects  may  date  its  development  from  an  attack  of  bronchitis. 

Course  and  Prognosis. — The  duration  of  acute  bronchitis  is  from 
1  to  2  weeks  in  the  milder  cases  not  occurring  in  conjunction  with  other 
diseases.  Although  the  dry  unproductive  cough  lasts  usually  only  1 
or  2  days,  the  severity  of  the  coughing  may  not  begin  to  ameliorate  for 
some  time  longer.  Fever  if  present  lasts  only  1  or  2  days.  After  this, 
improvement  in  symptoms  with  disappearance  of  rales  goes  on  gradually. 
The  severer  cases  are  prone  to  last  from  2  to  4  weeks  before  recovery  is 
complete.  The  fever  remains  high  2  or  3  days  and  then  may  be  slight 
for  a  few  days  more.  In  all  cases  of  bronchitis  there  is  a  great  disposition 
to  relapse  unless  precautions  are  taken;  and  under  unfavorable  environ¬ 
ment  a  child  may  suffer  from  recurring  attacks  perhaps  for  months.  The 
prognosis  as  to  the  duration  of  bronchitis  is,  therefore,  always  somewhat 
uncertain;  that  as  regards  recovery  is  generally  good  except  in  severe 
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attacks  in  infancy.  In  very  many  such  attacks  in  infants  the  process 
passes  rapidly  into  a  pneumonia.  In  other  instances,  especially  in 
quite  young  infants,  or  in  those  older  who  are  debilitated  or  rachitic, 
severe  bronchitis  may  cause  death  owing  to  the  difficulty  experienced 
in  clearing  the  bronchial  tubes  of  secretion  ( Suffocative  bronchitis;  suf¬ 
focative  catarrh).  The  cyanosis  then  gradually  or  rapidly  increases,  the 
pulse  is  feeble,  the  respiration  becomes  shallow  and  rapid,  there  is 
little  cough  or  crying,  the  temperature  may  be  normal  or  subnormal,  and 
the  infant  dies  in  a  stuporous  condition  with  great  prostration,  unless 
relieved  in  some  way.  In  older  children  there  is  generally  little  danger 
of  this  sort,  although  cases  do  occur  in  which  death  is  produced  apparently 
from  suffocation  by  the  overwhelming  amount  of  secretion.  Usually, 
however,  even  in  severe  cases,  profuse  secretion,  sometimes  blood-stained, 
is  established  in  a  few  days  but  is  removed  by  coughing. 

Many  influences  affect  the  duration  and  the  severity  of  the  disease, 
and  the  tendency  to  a  fatal  ending.  In  infancy  bronchitis  is  always  more 
threatening  than  later,  owing  to  the  danger  of  it  developing  into  a  bron¬ 
chopneumonia  or  atelectasis.  Bronchitis  secondary  to  typhoid  fever  or 
pertussis  runs  a  longer  course  than  is  usual  with  a  primary  attack.  That 
associated  with  measles  is  often  severe  but  seldom  of  unusually  long  dura¬ 
tion;  that  with  grippe  is  frequently  quite  obstinate.  In  any  debilitated 
condition  of  the  general  health  bronchitis  is  liable  to  recover  slowly ;  and 
this  is  especially  true  of  rachitis.  In  children  even  of  18  to  24  or  more 
months  of  age  the  subjects  of  decided  thoracic  deformity  from  rickets,  an 
attack  of  severe  bronchitis  is  to  be  dreaded.  Recovery  from  it  is  slow, 
or  death  may  readily  occur  from  the  suffocative  condition  referred  to, 
brought  on  by  the  interference  with  respiration  the  result  of  the  yielding 
chest-wall,  the  feeble  cough  and  respiratory  movement,  the  inability 
to  expel  the  mucus,  and  the  danger  of  pulmonary  collapse.  Failure  to 
protect  a  child  most  carefully  after  bronchitis  has  commenced,  or  the 
continuance  of  such  other  imperfect  hygienic  conditions  as  have  been 
described  as  factors  in  producing  the  disease,  may  readily  be  the  cause 
of  constantly  recurring  attacks  or  of  bronchitis  of  a  subacute  form.  (See 
also  Recurrent  Bronchitis,  p.  288.) 

Diagnosis. — The  disease  most  difficult  of  differentiation  from 
bronchitis  is  bronchopneumonia,  and  it  is  probable  that  many  cases 
supposed  to  be  the  former  were  in  reality  mild  attacks  of  the  latter.  In 
pneumonia  the  temperature  is  high  to  a  greater  degree  and  for  a  longer 
time,  the  patient  is  evidently  more  ill,  the  respiration  is  usually  more 
accelerated  and  labored,  and  there  are  often  physical  signs  of  consolida¬ 
tion,  especially  the  presence  of  fine  rales  over  a  limited  area,  with  impair¬ 
ment  on  percussion  or  unduly  harsh  or  slightly  bronchial  respiration 
here.  In  general,  temperature  which  continues  high  for  longer  than 
1  or  2  days,  or  a  rate  of  respiration  decidedly  out  of  proportion  to  the 
temperature  or  the  other  symptoms,  is  an  indication  that  something  more 
than  bronchitis  is  present.  Very  many  of  these  cases  with  persistent  fever 
doubtless  depend  upon  a  grippal  infection.  Rales  of  moderate  size 
limited  to  a  small  area  may  indicate  tuberculous  consolidation.  Cases 
with  a  loose  or  a  harassing,  tickling  cough  and  no  rales  or  only  coarse 
rhonchi  may  depend  upon  tracheitis  or  bronchitis  of  the  larger  tubes, 
but  may,  on  the  other  hand,  be  the  result  of  pharyngitis.  (See  pp.  28, 
246.)  The  first  stage  of  pertussis  is  often  very  confusing.  As  a  rule, 
early  in  this  disease  there  are  very  few  if  any  rales,  the  cough  is  more 
paroxysmal  and  is  more  troublesome  at  night,  and  the  condition  grows 
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worse  in  spite  of  treatment.  In  some  cases  of  bronchitis,  however,  the 
cough  is  of  a  very  hard  paroxysmal  character,  and  no  rales  are  heard ’and 
only  the  passing  of  time  can  distinguish  pertussis  from  a  tracheitis  or  a 
bronchitis  of  the  large  tubes.  Examination  of  the  blood  may  be  an  aid. 

Treatment.  Prophylaxis. — Prophylactic  treatment  is  of  the  utmost 
importance,  not  only  on  account  of  the  discomfort  from  the  disease  itself, 
but  from  the  danger  in  young  subjects  of  the  development  of  broncho¬ 
pneumonia.  All  possible  causes  likely  to  produce  bronchitis  must  be 
sought  for  and  avoided,  and  all  hygienic  and  other  measures  followed 
which  will  tend  to  strengthen  the  child  and  prevent  susceptibility  to 
attacks.  As  these  have  been  discussed  at  length  under  the  etiology  and 
prophylaxis  of  Rhinitis  (pp.  248,  250)  they  need  not  be  repeated  here, 
except  to  emphasize  again  the  importance  of  keeping  a  child  much  of  the 
time  in  the  open  air;  of  avoiding  too  much  or  too  little  clothing  and  the 
playing  upon  the  floor  upon  cold  winter  days;  of  giving  cool  morning 
baths,  and  of  sleeping  in  a  well-ventilated  bedroom.  By  this,  however, 
is  not  meant  that  every  infant  can  sleep  with  impunity  in  a  room  actually 
cold.  This  is  largely  an  individual  matter,  and  delicate  infants  often 
do  not  tolerate  it  well.  In  addition,  energetic  hygienic  and  medicinal 
remedies  must  be  at  once  employed  for  the  cure  of  rhinitis,  pharyngitis  or 
laryngitis  already  developed,  owing  to  the  well-known  tendency  for  the 
inflammation  to  spread  to  the  bronchial  tubes.  Every  infant  with  symp¬ 
toms  of  these  conditions  should  be  kept  in  the  house  in  a  warm  equable 
temperature,  and  off  of  the  floor  in  winter-time,  until  the  disorder  is 
relieved.  Precautionary  measures  of  this  sort  are  even  more  particu¬ 
larly  indicated  where  the  presence  of  rickets  occasions  repeated  attacks 
of  bronchitis,  or  where  one  has  to  do  with  delicate  children  with  tubercu¬ 
lous  ancestry.  In  the  latter  case,  especially  in  the  effort  to  prevent  the 
development  of  bronchitis,  residence  in  a  warmer  climate  may  be  of  great 
benefit  in  the  winter  season.  Tonic  remedies  are  often  needed,  such  as 
iron,  strychnine  or  cod-liver  oil. 

Treatment  of  the  Attack. — At  the  onset  the  disease  may  somtimes  be 
aborted  by  giving  a  full  dose  of  some  purgative  medicine,  a  warm  general 
bath  or  hot  mustard  foot-bath  and  a  hot  lemonade,  and  covering  the 
patient  warmly  in  bed  in  the  hope  of  producing  sweating.  Needless 
to  say  the  child  should  be  confined  to  bed  in  a  warm  room  upon  the 
following  day,  and  as  much  longer  as  fever  lasts.  In  some  cases  the 
administration  of  quinine  in  full  doses  is  efficacious.  Should  the  patient 
not  be  seen  sufficiently  early  for  efforts  at  abortive  treatment,  the 
remedies  employed  vary  with  the  age  of  the  patient  and  the  severity  and 
stage  of  the  disease.  As  regards  internal  medication  much  can  be  accom¬ 
plished,  especially  in  the  early  stages,  by  the  administration  of  syrup 
of  ipecacuanha  (4  to  8  minims)  (0.25  to  0.49)  in  combination  with  deodor¬ 
ized  tincture  of  opium  (%  to  1  m.)  (0.008  to  0.064)  every  2  to  3  hours 
at  2  years  of  age;  or,  in  older  children,  with  heroine  or  morphine,  remem¬ 
bering  the  susceptibility  of  infants  to  opiates,  and  the  possibility  of  either 
these  or  ipecacuanha  disturbing  digestion  at  any  age.  In  spite  of  the 
apparently  opposing  action  of  these  drugs,  and  although  there  has  been 
much  written  against  the  use  of  each  of  them,  my  own  experience  has 
often  shown  prompt  relief  of  the  troublesome  cough  after  their  exhibition. 
When  secretion  is  well-established  opium  is  usually  contraindicated  as 
it  diminishes  this  and  especially  the  power  of  emptying  the  bronchial 
tubes.  It  is  particularly  to  be  avoided  in  infants  with  free  secretion  and 
diminished  expulsive  power.  In  many  severe  cases  in  infancy  atropine 
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is  often  of  very  decided  value,  as  it  is  both  a  stimulant  to  respiration  and 
a  diminisher  of  secretion.  Enough  should  be  given  to  stop  just  short  of 
producing  flushing  of  the  face — probably  Hooo  t°  Mooo  °f  a  grain  (0.00003 
to  0.00006)  every  3  hours  at  from  1  to  3  years  of  age.  It  should  not, 
of  course,  be  combined  with  an  expectorant.  For  cases  where  there  is 
much  dyspnea,  and  especially  when  there  are  any  asthmatic  symptoms, 
injections  of  epinephrin  are  often  of  great  benefit.  The  effect  is  but 
temporary  and  the  medication  must  be  repeated  as  needed.  A  solution 
of  1 :1000  may  be  employed  and  a  dose  of  1  to  5  minims  (0.06  to  0.31) 
administered.  After  secretion  has  begun  but  has  not  become  excessive 
in  amount,  in  place  of  efforts  at  diminishing  it  it  is  sometimes  advanta¬ 
geous  to  give  stimulating  expectorants  such  as  squills,  chloride  of  ammo¬ 
nium,  terpene  hydrate,  iodide  of  potassium,  or  citrate  of  potassium, 
with  the  intention  of  favoring  and  thinning  the  secretion.  In  the  choice 
of  these  two  plans  one  is  guided  toward  that  of  checking  secretion  by 
the  fineness  and  number  of  the  rales  with  the  presence  of  dyspnea  or 
perhaps  cyanosis;  and  toward  the  favoring  of  secretion  by  the  coarseness 
of  the  rales  and  the  absence  of  any  alarming  symptoms. 

In  older  children  expectorants  are  oftener  indicated,  the  treatment 
with  atropine  being  less  frequently  needed,  although  useful  in  some 
instances.  Even  in  the  stage  of  secretion,  however,  the  cough  is  some¬ 
times  so  frequent,  disturbing,  and  unproductive,  that  more  actual  benefit 
is  obtained  from  the  administration  of  opiates,  provided  no  contraindica¬ 
tions  are  present.  Considerable  judgment  is  to  be  exercised,  and  one 
should  not  too  readily  turn  to  opiate  treatment  to  allay  moderate  cough. 
In  many  cases  of  severe  frequent  cough  relief  can  be  secured  by  the  bro¬ 
mides,  bromoform  or  chloral.  Apomorphine  and  antimony  are  to  be 
avoided  for  children.  In  the  severest  cases  where  fever  is  present  such 
remedies  as  phenacetin  may  well  be  added  to  the  treatment.  Emetics 
are  seldom  needed  in  bronchitis  at  any  age.  Ipecacuanha  may  often 
be  pushed  with  advantage  to  the  production  of  slight  nausea,  but  actual 
emesis  is  required  only  in  the  unusual  cases  where  the  secretion  is  very 
abundant  and  cannot  be  expelled  satisfactorily.  I  have  produced  it 
with  advantage  in  occasional  severe  cases  in  older  children;  but  infants 
with  such  symptoms  are  usually  too  weak  to  bear  emesis  well.  If  there  is 
decided  evidence  of  debility  alcoholic  stimulants  should  be  employed.  In 
other  cases  digitalis  and  strychnine  are  of  value  for  cardiac  weakness. 

Yet  internal  medication  for  bronchitis  at  any  time  of  life  is  always 
liable  to  produce  secondary  effects,  especially  disturbance  of  digestion. 
In  infants  it  may  often  be  dispensed  with,  and  in  older  children  it  should 
be  resorted  to  with  hesitation,  if  the  desired  results  can  be  accomplished 
in  other  ways. 

In  all  cases  hygienic  treatment  is  of  great  value.  Older  children 
with  fever  should  be  confined  to  bed;  those  without  fever  may  be  up  and 
dressed,  but  restricted  to  one  room  and  carefully  guarded  from  draughts. 
Their  afebrile  state  renders  increase  of  the  bronchitis  by  improper 
exposure  very  easy.  Playing  upon  the  floor  on  cold  winter-days  readily 
prolongs  the  attack.  All  infants  with  bronchitis  should  be  in  bed.  This 
does  not  mean,  however,  that  they  can  be  safely  permitted  to  lie  in  one 
position.  They  should  be  turned  frequently,  as  well  as  taken  up  at 
times  and  held  in  the  nurse’s  arms.  Indeed,  in  dangerous  cases  in  very 
young  infants,  relief  is  sometimes  obtained  by  suspending  the  child  for 
a  moment  by  the  feet  and  allowing  the  secretion  to  flow  from  the  mouth. 
The  room,  although  well-ventilated  with  access  of  abundance  of  fresh 
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air,  should  be  of  a  uniform  temperature,  slightly  higher  than  in  health; 
about  70°  to  72°F.  (21.1°  to  22.2°C.)..  This  plan  of  treatment  is,  I  believe, 
certainly  the  safest  and  most  satisfactory  in  the  great  majority  of  cases, 
but  like  all  others,  is  open  to  exceptions.  I  have  seen  afebrile  cases,  for 
instance,  where  the  attack  was  lasting  a  longer  time  than  usual,  in  which 
prompt  improvement  followed  the  exposure  of  the  child  to  fresh  out¬ 
door  air  near  the  open  window.  There  can  be  no  absolute  rule,  and  each 
case  must  be  treated  individually  in  this  respect. 

Various  other  remedial  measures  are  often  of  great  service  in  addi¬ 
tion  to  the  internal  medication  and  the  hygienic  treatment  described. 
The  choice  of  these  depends  upon  the  symptoms.  External  applications 
are  often  of  more  benefit  than  anything  else,  especially  in  infancy.  Rub¬ 
bing  with  amber-oil,  camphorated  oil,  or  soap-liniment,  or  with  a  mixture 
of  turpentine  and  oil  is  sometimes  useful,  but  often  not  efficacious  or  too 
slow  in  action.  The  best  method,  especially  in  the  severer  cases,  is  the 
application  of  a  homemade  mustard-plaster  every  3  hours,  allowing  this  to 
remain  in  position  sufficiently  long  to  produce  a  redness  which  will  persist 
after  the  plaster  is  removed.  The  strength  of  the  mustard-paste  depends 
upon  the  age  of  the  child.  (See  Vol.  I,  p.  267.)  The  wearing  of  a  cotton 
jacket  (Vol.  I,  p.  272)  does  not  often,  in  my  opinion,  serve  any  good 
purpose.  In  those  older  children  who  rebel  too  vigorously  against  the  use 
of  mustard,  tincture  of  iodine  may  be  applied,  remembering,  however,  the 
susceptibility  of  young  subjects  to  this  and  the  need  often  of  diluting  it. 
Dry  cups  are  of  great  aid  in  many  severe  cases  in  older  children.  In 
young  infants  suffering  from  dangerous  respiratory  obstruction  by  the 
retained  secretion,  with  failing  circulation,  the  use  of  a  strong  mustard- 
pack  is  sometimes  remarkably  efficacious.  (See  Mustard-pack,  Vol.  I, 
p.  270.)  In  other  instances  where  the  vital  powers  are  clearly  failing  the 
employment  of  the  hot  tub-bath  (Vol.  I,  p.  268)  often  does  good,  although 
the  shock  is  capable  of  hastening  a  fatal  ending  in  those  whose  cases  are 
hopeless.  It  should,  however,  certainly  be  tried  in  all  grave  cases  not 
relieved  by  other  measures  described.  Its  chief  action  is  the  rousing  of 
the  infant  and  the  consequent  crying  and  deeper  respiration  which  follow. 
An  analogous  procedure  for  the  bringing  of  the  blood  to  the  surface,  the 
relief  of  the  stasis  of  the  lungs  and  heart,  and  the  stimulation  of  respira¬ 
tion,  is  the  employment  of  alternating  hot  and  cold  douches,  or  of  flagel¬ 
lation,  as  used  in  the  treatment  of  atelectasis  in  the  new-born. 

Inhalations  are  frequently  beneficial.  Sometimes  improvement  does 
not  begin  until  the  room  is  filled  with  water-vapor.  This  may  be  used 
alone  or  medicated  with  benzoin,  turpentine,  or  menthol.  In  severe 
attacks  the  inhalation  should  be  given  in  a  croup-tent.  Where  there  is 
cyanosis  and  dyspnea  from  retained  secretion  and  insufficient  aeration 
inhalations  of  oxygen  may  be  employed. 

Should  cough  persist  unduly  long  after  other  evidences  of  the  disease 
have  disappeared,  or  should  the  attack  pass  into  a  subacute  form,  change 
of  climate  and  the  administration  of  tonic  remedies  will  be  of  most  avail, 
combined  with  other  treatment  suitable  for  chronic  bronchitis. 

CHRONIC  BRONCHITIS 

Etiology. — This  not  uncommon  condition  may  affect  children  of 
any  age.  It  is  the  result  of  repeated  attacks  of  acute  bronchitis  between 
which  the  intervals  are  very  short  and  finally  cease  entirely.  The  agen¬ 
cies  which  tend  to  produce  it  are  those  predisposing  to  acute  bronchitis, 
especially  rickets,  the  exudative  diathesis,  general  debility,  and  imperfect 
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hygienic  conditions.  This  last  is  of  very  great  importance,  both  among 
the  poor  and  among  those  in  better  circumstances.  The  living  in  damp 
dwellings,  or  in  hot  and  badly  ventilated  rooms;  the  local  chilling  by 
draughts  after  being  overheated,  and  the  like,  serve  to  produce  a  bronchi¬ 
tis  which  may  last  the  entire  winter.  Improper  feeding  is  a  fertile  source 
in  some  children,  an  excess  of  carbohydrates  being  the  most  frequent 
dietetic  fault.  Other  disorders  of  the  lungs  such  as  asthma,  emphysema, 
tuberculosis  and  chronic  pneumonia  are  liable  to  be  attended  by  evidences 
of  bronchitis  also.  Chronic  valvular  disease  of  the  heart  is  another  com¬ 
mon  cause,  as  is  nasal  obstruction  and  consequent  mouth-breathing. 
An  occasional  danger  in  measles,  and  a  frequent  one  in  pertussis,  is  the 
persistence  of  a  chronic  bronchitis  as  a  sequel.  But  apart  from  all  these 
there  is  a  decided  tendency  in  some  children,  otherwise  healthy,  to  the 
constant  persistence  of  slight  cough  and  of  a  few  coarse  rales  in  the  chest 
especially  in  the  winter-season.  In  fact  the  predisposing  influence  of 
the  cooler  season  of  the  year  on  the  development  of  chronic  bronchitis 
is  very  decided. 

Pathological  Anatomy. — The  lesions  vary  greatly  with  the  case. 
In  the  milder  instances  there  is  little  discoverable  except  the  presence  of 
pus  and  mucus  in  the  bronchial  tubes.  In  the  severer  ones  the  mucous 
membrane  is  greyish-red  or  brownish-red,  and  there  occur  a  cellular  infil¬ 
tration  and  increase  of  connective  tissue  in  the  wall  of  the  tube,  with 
more  or  less  dilatation  and  a  fibrinous  peribronchitis.  Emphysema  or 
atelactasis  may  be  present  also. 

Symptoms. — There  is  seldom  the  fever  seen  in  the  acute  disease. 
The  general  condition  is  not  at  all  affected  in  the  milder  cases  and  the 
chief  symptom  is  moderate  chronic  cough.  Instances  of  this  sort  occur 
especially  in  infancy  and  early  childhood. 

In  the  more  prolonged  and  severer  cases,  which  are  commoner  in 
later  childhood,  the  cough  is  more  troublesome,  coming  on  often  in  parox¬ 
ysms  which  may  serve  to  free  the  bronchial  tubes  of  the  secretion  which 
has  accumulated.  Consequently  it  is  often  worse  in  the  morning  on 
awakening.  In  other  cases  it  is  either  dry  or  loose,  but  without  dislodg¬ 
ing  the  mucus,  and  it  is  sometimes  very  distressing  during  the  entire 
night,  or  may  be  sufficiently  severe  to  produce  vomiting.  The  amount 
of  secretion  varies  considerably.  It  is  usually  not  profuse  unless  the  dis¬ 
ease  is  complicated  by  bronchiectasis.  Owing  to  the  common  custom  in 
early  childhood  of  swallowing  the  secretion  this  may  seldom  be  obtain¬ 
able;  yet  children  suffering  with  chronic  bronchitis  often  learn  to  expec¬ 
torate  at  a  much  earlier  age  than  others.  It  is  then  seen  to  be  a  tenacious 
mucus  or  muco-pus.  In  the  severer  cases  there  is  often  some  degree  of 
constitutional  involvement  represented  by  anorexia,  debility  and  loss  of 
weight.  This  is,  however,  seldom  great.  There  is  usually  but  little 
dyspnea. 

Physical  examination  shows  the  presence  of  coarse  rales  or  rhonchi, 
which  may  often  be  readily  heard  even  without  putting  the  ear  to  the 
chest,  together  with  a  rhonchial  fremitus  on  palpation;  or  the  rales  may 
temporarily  disappear  after  a  paroxysm  of  coughing,  to  reappear  later; 
or  in  other  cases  nothing  abnormal  may  be  found  at  anytime.  Chronic 
bronchitis  is  liable  to  vary  with  the  state  of  the  weather.  A  period  of 
damp  weather  often  exaggerates  the  symptoms,  and  the  disease  is  always 
worse  in  the  winter-season.  The  confinement  in  school,  with  the 
exposure  to  draughts  and  other  unfavorable  influences  which  often  attend 
this,  is  another  cause  for  the  greater  severity  during  the  school-year. 
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Complications.— Most  prominent  among  these  are  bronchiectasis, 
which  may  develop  in  the  severe  long-continued  cases;  atelectasis,  seen 
in  young  infants  and  in  older  ones  subject  to  rickets;  and  emphysema, 
which  is  associated  with  chronic  bronchitis  particularly  in  the  long- 
continued  cases,  or  in  those  with  the  tendency  to  asthma  presently  to  be 
described.  Enlargement  of  the  tracheo-bronchial  lymph-nodes  may 
occur  and  continue  for  several  weeks. 

Course  and  Prognosis. — The  duration  is  indefinite  but  nearly 
always  much  prolonged.  The  symptoms  may  consist  in  a  series  of 
exacerbations  with  periods  of  partial  improvement;  or  no  improvement 
at  all  may  occur  until  the  summer-season  comes  on,  and  the  disorder  may 
recur  again  in  force  with  the  advent  of  autumn,  unless  successful  treat¬ 
ment  has  been  instituted  in  the  meantime.  The  prognosis  is  favorable 
so  far  as  life  is  concerned,  but  uncertain  as  to  the  duration  of  the  disease, 
although  ultimate  complete  recovery  will  take  place  if  serious  complicat¬ 
ing  structural  pulmonary  lesions  do  not  develop,  or  if  no  incurable  cause 
is  operative,  such  as  chronic  cardiac  disease. 

Diagnosis. — This  is  not  always  without  difficulty.  The  disease  is  to 
be  distinguished  from  cough  depending  upon  reflex  causes,  pharyngeal 
irritation,  adenoid  growths,  and  the  like.  It  often  much  suggests 
pertussis,  which  will,  however,  be  excluded  as  time  passes.  Tuberculosis 
of  the  lungs  gives  more  or  less  fever,  especially  in  the  evening,  and  a 
greater  constitutional  debility.  The  absence  of  the  cutaneous  tuberculin- 
reaction  will  aid  in  excluding  this  disease,  but  the  examination  of  the 
sputum  for  tubercle-bacilli  may  be  required  to  settle  the  diagnosis  in 
doubtful  cases  with  a  positive  reaction.  Even  the  discovery  of  bacilli, 
however,  does  not  exclude  the  presence  of  a  chronic  bronchitis,  since  this 
is  so  often  an  attendant  upon  tuberculosis. 

Treatment. — This  consists  first  of  all  in  the  removal  of  the  cause. 
Rickets  especially  is  to  be  cared  for  in  younger  subjects,  since  serious 
rachitic  deformities  of  the  chest  make  recovery  from  severe  bronchitis  a 
matter  of  great  difficulty.  Valvular  disease  of  the  heart  requires  cardiac 
tonics  and  other  remedies  to  restore  compensation.  Conditions  of 
general  debility  must  receive  treatment.  For  this  purpose  change  of 
climate  to  a  drier  or  warmer  region,  particularly  in  winter,  is  one  of  the 
best  of  remedies  ;  or  in  summer  residence  at  the  seashore  or  in  the  moun¬ 
tains  may  give  the  city-child  the  required  tone  to  overcome  the  tendency 
to  winter-recurrence.  Life  in  the  open  air  is  of  great  value,  combined  with 
cool  sponging  of  the  body,  inasmuch  as  these  measures  increase  the  resist¬ 
ing  power;  although  at  the  same  time  clothing  of  sufficient  warmth  must 
be  used  to  prevent  surface-chilling  upon  cold  days.  The  importance  of 
diet  is  not  to  be  forgotten,  and  in  troublesome  cases  a  careful  study 
should  be  made  of  the  effect  of  changes  in  this.  The  employment  of 
stimulating  applications  to  the  chest  is  also  of  service;  such  as  rubbing 
daily  with  soap-liniment,  oil  of  amber,  or  a  combination  of  sweet  oil  and 

turpentine.  •  ... 

Of  internal  remedies,  cod-liver  oil  is  one  of  the  best,  with  iron  or  arsenic 
if  there  is  decided  anemia  present.  For  the  direct  modification  of  the 
bronchial  mucous  membrane  most  remedies  are  unsatisfactory.  The 
best  appear  to  be  iodide  of  potassium;  the  turpentine  derivatives  such  as 
terebene  and  terpene  hydrate;  eucalyptus;  creosote;  and  preparations 
of  tar.  Some  of  these,  as  eucalyptus,  creosote  and  terebene,  as  well  as 
benzoin,  oil  of  pine  and  other  similar  drugs,  may  well  be  given  by  inha¬ 
lation,  either  in  water- vapor  or  nebulized  by  an  atomizer.  Opiates  are 
to  be  used  only  when  the  severity  of  the  cough  renders  this  unavoidable. 
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FIBRINOUS  BRONCHITIS 

(Plastic  Bronchitis)  * 

Etiology. — The  most  frequent  cause  of  this  disorder  is  the  exten¬ 
sion  of  a  diphtheritic  pseudomembranous  inflammation  from  the  larynx 
or  trachea.  It  may  also  sometimes  attend  croupous  pneumonia,  cardiac 
disease,  tuberculosis,  or  asthma,  or  be  a  complication  of  many  of  the 
acute  infectious  disorders.  Apart  from  these  conditions,  it  may  very 
rarely  occur  as  a  primary  affection,  the  cause  of  which  is  uncertain.  It 
is  the  non-diphtheritic  disorder  to  which  attention  is  especially  given 
here.  Various  microorganisms  have  been  associated  with  it,  oftenest 
the  pneumococcus  and  the  streptococcus.  The  disease  may  occur  at 
any  age.  It  has  been  studied  with  especial  care  by  Bettmann.1 

Pathological  Anatomy. — The  lesion  consists  in  the  production  of  a 
pseudomembrane  in  either  the  larger  or  smaller  bronchial  tubes,  which  is 
loose  or  adherent,  solid  or  hollow.  Sometimes  the  deposit  is  quite  exten¬ 
sive  and  may  be  expectorated  as  a  dendritic  cast  of  a  considerable 
portion  of  the  bronchial  tree;  sometimes  the  casts  are  in  small  pieces 
only.  They  may  be  very  slender,  and  so  rolled  up  that  their  nature  is 
not  recognized  until  they  are  floated  in  water. 

Symptoms. — The  disease  appears  in  two  forms,  the  acute  and  the 
chronic.  In  the  acute  form ,  a  comparatively  small  group,  the  onset  is 
as  in  ordinary  bronchitis,  but  the  symptoms  are  more  severe.  There  is 
fever,  great  dyspnea,  distressing  cough  and  often  cyanosis.  Ausculta¬ 
tion  reveals  the  presence  of  rales  and  often  of  a  fluttering  sound  if  the 
membrane  is  loose;  but  a  diagnosis  cannot  be  based  on  this  alone.  The 
important  diagnostic  signs  are  the  troublesome  cough,  the  severe  dysp¬ 
nea  and  the  expectoration  of  fibrinous  casts.  The  symptoms  are  not 
equally  well  marked  at  all  times,  but  come  on  in  attacks.  The  expec¬ 
toration  of  membranous  material  greatly  relieves  the  dyspnea  and  other 
symptoms,  although  usually  only  temporarily  so.  The  duration  of  the 
whole  process  varies  from  1  to  several  weeks,  and  ends  in  recovery,  or 
oftener  fatally  through  exhaustion  or  suffocation.  The  mortality  is  high. 

In  the  chronic  form ,  very  much  more  frequently  seen,  although  not 
common,  there  are  suddenly  developing  recurring  attacks  lasting  a  few 
days  at  a  time,  with  short  or  long  intervals  between  them,  the  disease 
extending  possibly  over  years.  The  actute  constitutional  symptoms  are 
absent;  the  manifestations  being  cough,  dyspnea,  and  the  expectoration 
of  casts  composed  of  mucin.  The  physical  signs  are  those  of  chronic 
bronchitis  or  of  asthma,  the  disorder  possessing  points  of  resemblance  to 
the  latter  affection.  The  expulsion  of  the  casts  relieves  the  symptoms. 
The  disease  in  this  form  is  usually  not  dangerous  to  life  but  is  very 
persistent. 

Treatment. — This  is  very  unsatisfactory.  Iodide  of  potassium 
offers  the  best  hope  of  cure  in  the  chronic  cases.  In  the  acute  form  effort 
must  be  made  to  obtain  expulsion  of  the  pseudomembrane.  For  this 
purpose  warm  sprays  of  lime-water  or  of  water  impregnated  with  other 
alkalies  or  with  turpentine,  tar,  or  the  like,  have  been  recommended. 
Emetics  are  sometimes  of  value.  Pilocarpine  may  be  tried  cautiously, 
but  is  a  dangerous  remedy  for  children.  Inhalation  of  water-vapor  may 
be  of  service;  this  treatment  being  best  given  in  a  croup-tent.  Unless 
it  has  been  determined  with  certainty  that  the  pseudomembrane  is  not 
diphtheritic,  antitoxin  should  be  administered. 

1  Amer.  Jour.  Med.  Sci.,  1902,  CXXIII,  304. 
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ASTHMA 

(Asthmatic  Bronchitis.  Bronchial  Asthma) 

Nature. — This  disease  may  show  itself  in  several  forms.  Its  nature 
is  to  an  extent  two-fold;  on  the  one  hand  a  catarrhal  bronchitis,  and  on 
the  other  a  respiratory  neurosis;  one  or  the  other  predominating  according 
to  the  case.  The  subject  is,  therefore,  often  considered  under  two  dis¬ 
tinct  headings,  although  these  are  not  sharply  differentiated:  (1)  Asth¬ 
matic  Bronchitis ,  in  which  the  catarrhal  element  plays  a  large  or  the  larger 
part;  (2)  Bronchial  Asthma ,  in  which  the  neurosis  is  chiefly  represented. 
Regarding  the  character  of  the  neurosis  there  are  different  opinions, 
attributing  the  symptoms  respectively  to  spasm  of  the  bronchial  muscles, 
sudden  swelling  of  the  bronchial  mucous  membrane,  or  rapid  secretion 
into  the  bronchioles.  It  is  probable  also  that  the  nerve-centers  are  in 
a  state  of  increased  irritability. 

Etiology. — The  influence  of  age  is  very  decided.  Typical  attacks 
of  bronchial  asthma  are  usually  not  seen  before  the  beginning  of  later 
childhood,  and  even  in  this  period  are  not  very  common.  To  this  there 
are  exceptions,  and  we  have  seen  very  severe  and  even  dangerous  attacks  of 
typical  asthma  in  children  of  less  than  4  years  of  age.  In  225  cases  of 
the  disease  tabulated  by  Salter1  11  began  in  the  1st  year,  and  71  in 
the  first  10  years  of  life.  On  the  other  hand,  asthmatic  bronchitis  is  not 
infrequent  in  early  childhood  and  even  in  infancy.  Heredity  plays  an 
important  role,  the  parents  having  suffered  from  asthma,  or  in  other  cases 
from  gouty  symptoms  or  neuroses  of  various  sorts,  and  I  have  seen  the 
family  tendency  shown  in  twins  of  4J-2  months  with  a  rather  severe  form 
of  the  disease.  Obstinate  eczema  in  infancy  may  be  evidence  of  the 
lymphatic-exudative  diathesis  which  later  manifests  itself  by  asthma. 
The  presence  of  adenoid  growths  in  the  nasopharynx,  or  the  existence  of 
well-marked  rickets  may  be  a  predisposing  cause,  and  the  frequent 
repetition  of  attacks  of  bronchitis  tends  to  be  followed  eventually  by 
an  asthmatic  condition. 

The  immediate  exciting  causes  are  many.  Among  them  may  be  men¬ 
tioned  exposure  to  high  wind,  dampness,  or  sudden  change  of  temperature; 
the  occurrence  of  an  attack  of  bronchitis;  the  presence  of  enlarged  bron¬ 
chial  lymphatic  glands;  acute  indigestion;  auto-intoxication  of  some  sort; 
the  ingestion  of  certain  articles  of  diet  varying  with  the  case,  proteins 
probably  being  the  cause  in  all  such  instances;  psychic  disturbances;  and 
the  inhalation  of  various  irritating  substances,  any  one  of  which  contains 
a  protein  which  may  act  specifically  for  the  individual  case.  The  rela¬ 
tionship  to  food  is  especially  interesting.  The  idiosyncrasy  to  proteins 
of  different  sorts  has  repeatedly  been  observed,  even  that  to  cow’s  milk 
being  seen  in  occasional  instances,  while  the  reaction  produced  by  egg- 
albumen  is  of  rather  common  occurrence.  One  patient  may  develop 
asthma  whenever  brought  anywhere  near  a  horse,  another  react  strongly 
to  the  rabbit-hair  employed  in  the  manufacture  of  felt  and  other  articles 
(Ratner),2  or  to  goose-feathers  as  used  for  stuffing  pillows;  another  is 
affected  by  the  odor  or  the  pollen  of  certain  flowers  and  grasses;  and  still 
another  would  appear  to  be  sensitive  to  certain  bacteria.  Sometimes  the 
peculiar  reaction  of  the  patient  is  clearly  inherited;  in  other  cases  it 
appears  to  have  been  acquired  by  a  gradual  sensitization.  This  allergic 
reaction  and  the  method  of  searching  for  its  cause  by  cutaneous  tests  have 
been  described  in  the  Chapter  on  Allergy  (Vol.  I,  p.  750). 

1  “On  Asthma/’  1868,  113. 

2  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  346. 
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From  the  etiological  standpoint  cases  of  asthma  may  be  divided 
into  2  classes :  viz :  those  which  are  sensitive  to  protein  of  some  sort,  and 
those  which  are  not.  Thus  in  a  series  of  100  cases  in  children  reported 
by  Larsen  and  Bell1  56  gave  a  negative  reaction  and  44  a  positive  one,  in 
32  of  these  latter  the  response  being  positive  to  rabbit-hair.  These 
figures  are  fairly  representative  of  those  of  other  investigators  except 
that  the  number  of  cases  reacting  to  rabbit-hair  is  large.  The  fact  that 
a  cutaneous  reaction  cannot  be  obtained  is  no  proof  that  the  case  may  not 
be  allergic  in  nature,  and,  on  the  other  hand,  a  positive  reaction  does  not 
necessarily  establish  etiological  connection  with  the  proteins  employed. 

Pathological  Anatomy. — There  are  no  distinctive  lesions  found 
other  than  those  of  complicating  conditions.  The  catarrhal  element  of 
the  disease  manifests  itself  by  the  changes  characteristic  of  bronchitis, 
while  in  long-continued  cases  more  or  less  persistent  emphysema  develops. 

Symptoms. — The  disease  is  conveniently  divided  into  (1)  Asthmatic 
Bronchitis  and  (2)  Bronchial  Asthma,  the  two  types  united  by  inter¬ 
mediate  forms. 

1.  Asthmatic  Bronchitis. — In  this  form  the  attack  nearly  always 
begins  as  an  ordinary  coryza  and  bronchitis  with  cough  and  fever,  but 
may  soon  exhibit  also  distinctive  asthmatic  symptoms,  the  element 
of  spasm  developing.  The  fever  generally  disappears  altogether  in  a 
few  days,  but  the  other  symptoms  continue.  Cough  is  moderate  in 
severity  and  expectoration  is  usually  absent,  or  if  obtainable  is  glairy 
and  tenacious  and  sometimes  abundant.  The  respiration  is  decidedly 
more  rapid  than  normal,  the  expiration  prolonged  and  often  noisy,  and 
there  is  more  or  less  dyspnea  which  may  reach  the  degree  of  orthopnea, 
especially  at  night.  The  general  condition  is  usually  good,  children 
wishing  to  be  about  and  to  play.  Examination  of  the  chest  shows  the 
thorax  unduly  distended  and  hyperresonant  with  the  respiratory  excur¬ 
sion  limited,  the  hepatic  dulness  depressed  and  that  of  the  heart  dimin¬ 
ished  in  size  or  absent ;  while  on  auscultation  all  sorts  of  dry,  coarse 
bronchitic  rales  are  audible  especially  with  expiration.  The  attack 
may  come  on  with  great  severity  and  last  only  1  or  2  days,  but  oftener 
continues  2  to  4  weeks,  the  cough  lessening,  the  rales  becoming  moist, 
and  the  asthmatic  symptoms  gradually  disappearing.  There  may  then  be 
an  interval  of  considerable  time,  sometimes  entirely  free  from  symptoms, 
sometimes  showing  occasional  wheezing  and  slight  shortness  of  breath 
from  the  persistence  of  the  complicating  emphysema.  Renewed  attacks, 
however,  are  liable  to  be  brought  on  by  exposure  to  cold  or  dampness  or 
by  digestive  or  allergic  disturbance.  Very  frequently  these  follow  each 
other  with  such  short  intervals  that  the  condition  seems  to  be  an  almost 
continuous  one,  although  with  exacerbations,  and  may  last  for  months  or 
during  the  whole  winter,  since  it  is  particularly  in  the  winter-season  that 
asthmatic  bronchitis  is  most  troublesome. 

Recurrent  Bronchitis. — This  is  a  condition  closely  allied  to  and  prob- 
ably  but  a  mild  form  of  asthmatic  bronchitis.  It  resembles  ordinary 
bronchitis  in  some  of  its  symptoms,  but  differs  in  the  absence  or  slight 
development  of  fever  and  of  other  evidences  of  general  illness,  and 
in  the  fact  that  the  etiological  factors  producing  it  are  rather  those 
observed  in  bronchial  asthma,  especially  the  ingestion  of  some  food  not 
suited  to  the  patient.  Sometimes  the  usual  symptoms  of  asthmatic 
bronchitis  are  associated.  The  attacks  last  several  days,  and  may  recur 

1  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  441. 
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every  few  weeks.  Rachford1  and  Kerley2  believe  that  the  disease  is 
also  associated  with,  and  similar  to,  recurrent  vomiting;  Kerley  finding 
that  among  141  cases  of  the  latter  disorder  41  per  cent,  suffered  from 
recurrent  colds  as  well. 

2.  Bronchial  Asthma. — This  is  the  variety  in  which  the  nervous 
element  predominates,  although  the  disease  differs  from  the  typical  con¬ 
dition  seen  in  the  adult  in  the  greater  tendency  to  catarrhal  symptoms 
always  manifested.  The  attack  comes  on  suddenly,  generally  without 
any  warning,  but  occasionally  preceded  by  a  slight  catarrh  of  the  respira¬ 
tory  mucous  membrane.  Although  it  may  develop  at  any  hour  of  the 
twenty-four,  it  occurs  oftener  at  night.  It  begins  with  wheezing  respira¬ 
tion  and  dyspnea,  this  growing  worse  until  there  is  orthopnea,  the  patient 
being  obliged  to  sit  up  in  bed  with  the  head  thrown  back  and  the  shoul¬ 
ders  elevated  in  the  effort  to  place  the  body  in  the  most  favorable  position 
for  breathing.  There  is  vigorous  action  of  the  accessory  respiratory 
muscles  with  inspiratory  retraction  and  moving  of  the  alse  nasi,  as  in 
cases  of  stenosis  of  the  larynx.  The  mouth  is  open;  the  expression  anx¬ 
ious,  and  the  face  pale,  moist  and  cyanotic;  the  respiration  very  noisy, 
difficult  and  wheezing,  with  expiration  much  prolonged;  the  pulse  rapid, 
feeble  and  small;  there  is  no  fever.  The  thorax  exhibits  little  respiratory 
excursion,  and  auscultation  shows  very  numerous  loud  wheezing  rales  of 
all  sorts  with  feeble  respiratory  murmur.  Percussion  is  tympanitic,  with 
the  cardiac  dullness  obliterated  and  the  hepatic  dullness  diminished.  As 
the  paroxysm  gradually  subsides  the  rales  in  the  chest  grow  coarser  and 
there  is  some  cough  and  more  or  less  expectoration,  the  latter  being  clear 
or  frothy,  perhaps  with  numerous  eosinophilic  cells  and  possibly  Charcot- 
Leyden  crystals.  Exhaustion  and  sleep  follow.  The  attack  lasts  usually 
only  a  few  hours  but  may  be  longer.  It  may  be  repeated  daily  or  not 
for  weeks  or  months.  In  the  intermission  there  are  no  symptoms,  unless 
the  paroxysms  are  frequent  and  severe,  in  which  event  more  or  less  com¬ 
plicating  emphysema  and  bronchitis  may  be  constantly  present  and  the 
general  health  may  suffer.  In  some  of  the  cases  dependent  upon  allergy 
to  some  certain  protein  the  symptoms  develop  with  the  greatest  sudden¬ 
ness  after  the  ingestion  of  the  food  containing  this,  and  may  rapidly 
reach  a  most  alarming  intensity. 

Hay  Fever. — In  this  connection  brief  reference  may  be  made  to  a 
periodical  appearance  of  a  form  of  bronchial  asthma  which  is  usually 
preceded  in  earlier  years  by  characteristic  autumnal  coryza  or  rose-cold 
combined  with  conjunctivitis.  It  is  rare  in  infancy  and  only  in  later 
childhood  begins  to  show  the  asthmatic  characters.  Even  then  it 
usually  still  exhibits  also  the  catarrhal  condition  of  the  upper  respiratory 
passages.  (See  Hay  Fever,  p.  252.) 

Complications. — A  permanent  emphysema  with  the  resultant 
thoracic  deformity  may  develop  in  severe  asthma  of  either  type.  Always 
during  the  attack  some  degree  of  emphysema  is  present.  Eczema  and 
urticaria  are  liable  to  occur  in  many  subjects  between  the  attacks  of 
asthma. 

Prognosis. — That  of  asthmatic  bronchitis  in  infancy  and  early 
childhood  is  generally  good,  as  regards  both  life  and  ultimate  recovery. 
The  majority  of  cases  cease  to  exhibit  symptoms  as  the  predisposition  to 
bronchitis  disappears  with  increasing  age.  So,  too,  when  the  asthmatic 
condition  depends  upon  some  removable  cause,  such  as  rickets  or  adenoid 
growths  or  contact  with  an  offending  protein,  the  prognosis  is  favorable. 

1  Arch,  of  Pediat.,  1914,  XXXI,  488. 

2  Arch,  of  Pediat.,  1914,  XXXI,  741. 
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If,  however,  it  persists,  and  this  in  spite  of  treatment,  there  may  be  danger 
of  it  passing  into  bronchial  asthma.  The  more  frequent  the  attacks  and 
the  longer  the  duration  of  the  disease,  the  more  likelihood  is  there  of  a 
permanent  emphysema  remaining. 

In  bronchial  asthma  the  prognosis  is  by  no  means  so  favorable.  Death 
may  take  place  during  an  attack,  although  this  is  of  rare  occurrence.  The 
chance  of  the  continued  persistence  of  the  disease,  is  however,  decided, 
especially  in  those  with  a  hereditary  prediposition,  or  exhibiting  a 
decided  protein-sensitization;  or  in  those  cases  which  have  lasted  a  con¬ 
siderable  time  in  spite  of  treatment.  Yet  the  chances  of  recovery  are 
certainly  greater  than  in  adults,  and  in  those  in  whom  the  attacks  began 
quite  early  in  life  there  is  a  tendency  to  amelioration  or  disappearance 
as  maturity  is  reached. 

Diagnosis. — In  asthmatic  bronchitis  the  diagnosis  is  not  always  easy, 
yet  the  nervous  element  which  produces  the  asthmatic  symptoms  is  not 
present  in  ordinary  cases  of  bronchitis,  while  the  dyspnea  dependent 
upon  disease  of  the  heart  or  upon  pneumonia  is  attended  by  other  symp¬ 
toms  which  will  usually  remove  all  diagnostic  difficulty.  A  useful  and 
very  positive  diagnostic  sign  of  asthma  of  any  form  is  the  high  eosino- 
philia,  equalling  from  10  per  cent,  to  20  per  cent.,  which  an  examination 
of  the  blood  reveals.  Cutaneous  tests  with  different  proteins  may 
show  a  susceptibility  to  some  one  or  more  of  them,  yet  this  is  not,  of  course, 
in  itself  positive  proof  that  the  existent  attack  was  dependent  upon  these. 
Bronchial  asthma  presents  little  difficulty  of  diagnosis.  It  can  be  con¬ 
founded  only  with  obstruction  of  the  larynx  or  trachea  from  various 
causes  which  produce  dyspnea;  but  in  none  of  these  is  there  the  combina¬ 
tion  of  prolonged  expiration,  expiratory  dyspnea  witjiout  involvement  of 
inspiration,  acute  emphysema,  and  the  numerous  rales  characteristic 
of  asthma;  while  other  symptoms  are  present  not  seen  in  the  asthmatic 
disorder.  The  difficulty  in  diagnosis  is  less  in  the  dyspnea  from  cardiac 
disease. 

Treatment. — The  most  important  treatment  consists  in  a  thorough 
search  for  the  cause  of  the  asthma  and  the  removal  of  this  if  possible. 
Anemia  or  other  evidence  of  impaired  general  health  is  to  receive  treat¬ 
ment  ;  rickets  should  have  that  appropriate  to  it,  with  particular  reference 
to  the  avoidance  or  cure  of  thoracic  deformities;  attacks  of  repeated 
bronchitis  must  be  prevented  by  appropriate  hygienic  measures,  and 
relieved  as  quickly  as  possible  if  they  occur.  (See  pp.  251,  281.)  The 
life  should  be  largely  an  out-of-door  one,  and  all  mental  overwork 
and  excitement  must  be  avoided.  The  confining  of  the  child  to  the 
house  between  the  attacks,  on  the  ground  that  he  takes  cold  if  exposed, 
produces  a  deterioration  of  health  and,  in  the  long  run,  an  increased  sus¬ 
ceptibility.  Any  obstruction  or  other  disorder  of  the  nasopharynx  must 
be  treated  and  the  digestive  functions  should  receive  careful  attention, 
the  supper  especially  being  light  and  a  careful  study  of  the  effect  of  each 
article  being  made,  in  view  of  the  possibility  of  the  existence  of  some 
allergic  protein-idiosyncrasy.  In  order  to  determine  this,  a  series  of 
cutaneous  tests  should  be  made  with  every  protein  which  can  come  under 
suspicion;  this  applying  not  only  to  the  proteins  ingested  but  to  those  also 
with  which  the  child  may  come  into  contact  in  other  ways  (see  Allergy, 
Vol.  I,  p.  750).  In  cases  at  all  severe  or  troublesome  moving  to  a  different 
climate,  especially  in  the  winter-season,  may  be  an  absolute  necessity, 
and  may  prevent  the  disease  becoming  a  permanent  one.  What  climate 
shall  be  chosen  is  a  matter  of  individuality,  and  this  is  particularly  true 
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of  bronchial  asthma.  When  the  first  climatic  experiment  is  to  be  made, 
a  warm  and  dry  situation  should  be  given  the  preference;  but  the  sea¬ 
shore  suits  some  well  and  the  mountains  others;  while  some  are  better  in 
the  fresh  air  of  the  county  and  others  in  the  drier  air  of  the  city,  particu¬ 
larly  in  autumn.  High  elevations  are  not  suitable  for  subjects  who  have 
developed  emphysema.  Wherever  it  is  found  that  the  child  is  free  from 
asthmatic  attacks  he  should  remain  for  a  time  sufficiently  long  to  prevent 
recurrence;  how  long  can  be  determined  only  by  trial.  If  the  climatic 
treatment  is  commenced  early  and  persisted  in  thoroughly,  entire  recovery 
may  often  take  place  and  a  life  of  suffering  be  prevented. 

In  the  way  of  therapy  other  than  hygienic,  tonic  treatment  is  par¬ 
ticularly  indicated  in  asthmatic  bronchitis,  preferably  cod-liver  oil  com¬ 
bined  with  such  remedies  as  iodide  of  potassium,  creosote,  tar,  terpin 
hydrate,  and  the  like,  as  recommended  for  chronic  bronchitis  (see  p.  285); 
including  also  inhalations  of  vapor  containing  creosote,  eucalyptol  or 
terebene.  Counter-irritation  applied  to  the  chest  is  of  service.  With 
regard  to  the  employment  of  drugs  in  bronchial  asthma,  the  choice  varies 
with  the  case ;  but  on  the  whole  treatment  of  this  sort  is  unsatisfactory. 
Cod-liver  oil,  quinine,  iron  and  arsenic  find  their  place  as  general  tonics. 
Iodide  of  potassium  often  appears  to  be  of  distinct  benefit  in  the  preven¬ 
tion  of  frequently  occurrent  attacks  and  the  mitigation  of  symptoms 
during  their  presence.  Lobelia  is  an  old-time  remedy  and  has  seemed  to 
be  of  value,  but  should  not  be  pushed  to  a  degree  to  produce  depression. 
Antipyrine  given  at  bed-time  sometimes  seems  to  prevent  the  occurrence 
of  a  seizure.  The  dose  should  be  from  5  to  8  grains  (0.32  to  0.52)  at  10 
years  of  age.  A  number  of  remedies  are  in  vogue  for  use  during  the 
attack.  One  of  the  most  serviceable  in  some  cases  is  the  inhalation  of 
the  fumes  from  the  burning  of  saltpeter,  combined  with  stramonium  leaves, 
given  in  a  croup-tent  or  by  some  other  measure  which  insures  the  inhala¬ 
tion  of  sufficient  of  it.  Various  asthmatic  powders  and  cigarettes  have 
been  devised.  A  formula  used  at  St.  Bartholomew’s  Hospital1  consists  of 
powdered  stramonium  1  oz.  (31),  powdered  anise  fruit  oz.  (16),  potas¬ 
sium  nitrate  oz.  (16),  bruised  tobacco  30  gr.  (2).  From  10  to  30  grains 
(0.64  to  2)  of  the  powder  should  be  placed  upon  a  plate  and  ignited.  A 
smaller  amount  should  be  used  at  first  in  the  case  of  children.  A  favorite 
remedy  is  the  burning  of  blotting-paper  which  has  been  moistened  with  a 
1:15  solution  of  nitrate  of  potash  and  dried.  The  inhalation  of  warm 
water-vapor  is  an  excellent  remedy.  A  dose  of  chloral  will  often  relieve, 
given  by  mouth  or  by  the  rectum,  and  nitroglycerine  or  other  nitrite  is  fre¬ 
quently  of  service;  and  one  of  the  best  of  remedies  is  the  hypodermic 
injection  of  morphine  in  small  amounts;  remembering,  however,  the 
danger  from  its  frequent  employment  in  cases  where  attacks  are  liable 
to  be  often  repeated.  An  emetic  is  of  value  if  the  stomach  has  been 
overloaded.  A  hypodermic  injection  of  a  small  amount  of  epinephrin 
(3  to  5  m.  (0.19  to  0.31)  of  the  1 : 1000  solution)  will  often  give  immediate 
relief  in  severe  cases.  Atropine  and  many  other  remedies  have  been 
favorably  recommended,  and  calcium  salts  are  claimed  by  Goppert2 
and  others  to  be  capable  of  arresting  an  attack.  Counter-irritation  of 
the  chest  is  an  aid,  and  a  general  hot  bath  or  a  hot  pack  may  relieve  the 
spasm.  The  inhalation  of  oxygen  can  be  tried  if  the  dyspnea  is  great. 
Experiments  have  been  made  in  the  line  of  immunizing  with  minute, 
frequently  repeated  doses  of  the  offending  protein  those  subjects  who 
have  shown  a  susceptibility  to  it;  or,  when  the  reaction  takes  place  with 

1  Pharmacopoeia  of  the  London  Hospitals,  Squire,  1900. 

2  Med.  Klinik,  1914,  X,  1003. 
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certain  bacteria,  then  with  vaccines  made  of  these.  This  subject  has 
been  studied  carefully  by  numerous  investigators,  and  especially  by 
Walker.  Success  has  often  been  obtained  with  treatment  of  this  sort' 
but,  on  the  other  hand,  it  is  possible  for  most  alarming  symptoms  to 
occur  m  some  instances,  and  the  procedure  must  be  attempted  with 
care.  (See  Allergy,  Vol.  I,  p.  750.) 

In  place  of  the  desensitization  with  the  offending  protein,  good  results 

ZJ.eA  the  Section  of  peptone  (Auld)2  or  auto-serum 

(Widal  et  al);3  while  autogenous  defibrinated  blood  has  been  tried  with 
success  by  I\ahn  and  Emsheimer4  and  by  Henski.5 


BRONCHIECTASIS 

(Bronchiolectasis) 

Etiology.— This  is  a  disorder  probably  more  common  in  early  life 
than  is  ordinarily  supposed,  although  less  frequent  than  in  the  adult, 
it  may  occasionally  occur  as  a  congenital  condition,  a  portion  of  lung  being 
replaced  by  saccular  dilatations  of  a  bronchial  tube  and  its  branches 
Instances  of  this  sort  have  been  reported  by  Grawitz6  and  by  Heubner*7 
and  Peiser3  was  able  to  collect  31  published  cases  which  he  believed  to 
have  been  of  congenital  origin.  Carr,9  Vogt10  and  others  have  published 
cases  observed  in  the  first  2  years  of  life.  D’Espine11  encountered  only 
5  cases  among  4916  children  observed  during  a  period  of  9  years  Most 
acute  pulmonary  diseases  may  be  attended  by  a  moderate  dilatation  of 
the  bronchial  tubes  which  is  temporary  in  nature  and  disappears  with 
the  recovery  from  the  primary  affection,  owing  to  the  natural  elasticity 
and  power  of  resistance  of  the  bronchial  tissues  in  early  life.  In  other 
fatal  instances  of  these  diseases  bronchiectasis  may  be  found  It  is 
only,  however  the  more  chronic  bronchiectasis  which  is  now  under  con¬ 
sideration.  Chronic  bronchitis  or  bronchopneumonia,  especially  when 
developing  after  measles,  grippe,  and  pertussis,  may  readily  produce 
bronchiectasis  of  this  more  permanent  nature;  as  may  chronic  interstitial 
pneumonia,  and  pleurisy  with  subsequent  shrinking  of  the  lung  from  over- 
growth  of  connective  tissue.  (See  Chronic  Pneumonia,  p.  341.)  Foreign 
bodies  m  a  bronchus,  or  any  other  cause  of  stenosis,  may  lead  to  bronchi¬ 
ectasis.  In  general  a  chronic  bronchiectasis  requires  for  its  development 
a  chronic  pulmonary  affection  with  more  or  less  pulmonary  sclerosis, 
the  dilatation  resulting  from  the  shrinking  of  the  lung. 

Pathological  Anatomy.  The  dilatations  may  be  cylindrical, 
fusiform  or  sacculated,  the  latter  being  much  the  most  common  variety 
iound  at  autopsy.  They  are  multiple  and  oftener  unilateral,  and  may 
occupy  any  portion  of  the  lung,  but  are  found  most  frequently  in  the 
lower  lobe  The  cylindrical  and  the  fusiform  bronchiectases  are  open 
at  each  end,  but  the  sacculated  form  opens  into  a  bronchus,  usually  of 

XXXVli  Int'  Med’’  1919’  XXIII>  220 ;  Jour'  Med*  Res->  1916-18,  XXXV,  XXXVI, 

2  Brit.  Med.  Jour.,  1918,  II,  49. 

3  Presse  med.,  1914,  XXII,  525. 

4  Arch.  Int.  Med.,  1916,  XVIII,  445. 

3  Jour  Mo.  State  Med.  Assoc.,  1921,  XVIII,  431. 

6  Virchow  s  Arch.,  1880,  LXXXII,  217. 

7  Lehrbuch  d.  Ivinderheilk.,  1911,  II,  286 

l  Monatsschr.  f.  Ivinderheilk.,  1910,  VIII,  602. 

9  The  Practitioner,  1891,  XL VI,  87. 

10  Jahrb.  f.  Ivinderheilk.,  1911,  LXXIV,  627. 

Arch,  de  med.  des  enf.,  1919,  XXII,  653. 
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middle  size  or  small,  and  is  closed  in  all  other  directions.  Sometimes  even 
this  opening  into  the  bronchial  tube  becomes  closed  and  the  dilatation 
then  becomes  a  cyst.  The  mucous  membrane  of  a  bronchiectasis  is 
atrophied  and  the  cylindrical  epithelium  is  replaced  by  that  of  the  pave¬ 
ment  variety  or  by  granulation  tissue.  In  advanced  cases  the  other 
layers  of  the  bronchial  wall  may  be  more  or  less  destroyed.  The  size 
of  bronchiectatic  cavities  ranges  from  less  than  that  of  a  pea  up  even  to 
that  of  a  hen’s  egg  or  larger.  The  contents  consist  of  a  thin  muco-pus 
with  very  numerous  bacteria  of  different  sorts,  and  possess  an  offensive 
odor.  Pleural  adhesions  and  sclerosis  of  the  lung  are  generally  found  at 
autopsy. 

Probably  to  be  included  under  the  lesions  of  bronchiectasis  is  the 
condition  in  which  throughout  extensive  areas  of  the  lung  there  are 
innumerable  minute  cavities,  apparently  dilatations  of  the  bronchioles 
(bronchiolectasis) ,  producing  the  appearance  denominated  “honey-comb 
lung.” 

Symptoms. — The  disease  generally  comes  on  slowly  and  the  time 
of  its  beginning  cannot  be  accurately  determined,  although  its  presence 
may  be  suspected  if  the  physical  signs,  especially  the  occurrence  of  coarse 
rales,  are  most  marked  in  one  locality.  Fully  developed  persistent 
bronchiectasis  requires  usually  several  months  for  its  evolution.  There 
is  then  a  paroxysmal  loose  cough,  more  marked  in  the  morning  or  on 
change  of  position;  productive  in  older  children,  with  the  expectoration 
of  a  somewhat  large  quantity  of  thin,  muco  purulent  secretion  often 
having  a  very  disagreeable  odor  and  sometimes  streaked  with  blood. 
Decided  hemoptysis  may  take  place,  but  is  not  common  in  the  disease 
occurring  in  early  life.  Sometimes  hours  may  pass  without  any  cough 
whatever,  or  even  several  days  before  an  emptying  of  the  cavity  occurs. 
The  odor  is  not  as  offensive  as  in  gangrene  of  the  lung,  yet  some  odor  is 
nearly  always  present  on  the  breath  even  when  the  expectoration  is 
swallowed.  The  sputum  when  in  large  amount  may  on  standing  separate 
into  the  three  layers  often  described  as  characteristic ;  an  upper,  thin  and 
frothy;  a  middle,  thin  and  clear  or  slightly  turbid;  and  a  lower,  thick 
and  purulent. 

Examination  of  the  lungs  gives  very  variable  results,  and  reveals 
decided  physical  signs  only  in  cases  of  unusually  large  bronchiectatic 
cavities.  Then  numerous  rales  may  occur  on  some  occasions,  and  on 
others  bronchial  respiration  and  bronchophony  or  even  amphoric  res¬ 
piration;  while  the  percussion-note  may  have  a  tympanitic  quality,  or 
at  other  times  be  impaired.  Signs  of  cavity  are,  however,  uncertain  in 
character.  The  alteration  in  the  physical  signs  from  time  to  time  depends 
upon  whether  or  not  the  dilatations  have  been  emptied  of  their  contents. 
A  moderate  shortness  of  breath  may  occur  after  coughing  or  upon  exercise, 
but  decided  dyspnea  is  not  a  usual  symptom  of  the  disease,  and  when 
present  depends  upon  other  causes  in  the  lungs.  Yet  in  some  cases  the 
patient  may  be  obliged  to  sit  upright  all  night  or  assume  some  other 
position,  because  any  except  this  produces  violent  coughing.  The 
general  condition  is  good,  the  appetite  not  impaired,  and  there  is  no  fever 
in  the  case  of  children  able  by  the  cough  to  keep  the  cavity  well  emptied. 
Otherwise  fever,  sometimes  of  a  hectic  type,  may  occur,  and  emaciation 
and  loss  of  general  health  follow.  In  severe  instances  fever  is  seen 
occasionally,  due  to  an  intercurrent  bronchitis,  a  small  localized  broncho¬ 
pneumonia,  or  other  complication.  Decided  clubbing  of  the  fingers 
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( pulmonary  osteoarthropathy)  is  not  uncommon  in  long-continued  cases. 
1  his  may,  of  course,  occur  in  other  diseases. 

Complications.  The  disease  is  oftener  a  complication  or  sequel 
ot  other  disorders  than  itself  the  primary  affection.  These  conditions 
have  been  mentioned  m  discussing  its  etiology.  In  addition  intercur¬ 
rent  attacks  of  bronchitis  or  of  bronchopneumonia  can  occur  from  time 
_o  time  m  cases  of  bronchiectasis,  and  may  be  the  cause  of  symptoms. 
Pulmonary  gangrene,  pericarditis,  peritonitis,  or  pleurisy,  generally 
purulent,  may  develop,  or  metastatic  abscesses  in  the  liver,  brain  spleen 
or  elsewhere,  or  amyloid  changes  may  result  from  the  long-continued 
suppuration. 

Course  and  Prognosis. — In  acute  temporary  bronchiectasis  the 
prognosis  is  good,  the  lesion  disappearing  with  the  primary  disease, 
n  the  more  permanent  condition  the  course  is  very  chronic,  lasting 
perhaps  for  years,  with  little  immediate  danger  to  life  except  from  the 
occurrence  of  complications.  Eventually,  however,  the  general  health 
is  liable  to  tail.  The  best  prognosis  in  more  persistent  dilatation  is  in 
the  cases  dependent  upon  a  foreign  body  in  the  bronchus.  If  this  is 
removed  recovery  may  take  place  if  the  condition  has  not  advanced  too 


piagn°sis#  This  rests  chiefly  upon  the  periodic  attacks  of  cough 
with  profuse  expectoration,  and  on  the  discovery  upon  examination 
ot  the  lungs  of  localized  coarse  rales  and  sometimes  of  tympanitic  per¬ 
cussion  with  bronchophony  and  bronchial  respiration.  When  these 
signs  are  not  well  developed,  difficulty  may  arise  in  distinguishing  the 
disease  from  encapsulated  empyema,  and  even  exploratory  puncture 
may  mislead,  tuberculous  cavities  are  attended  by  severe  constitu¬ 
tional  symptoms,  and  tubercle-bacilli  may  be  found  in  the  sputum 
Many  cases  at  first  thought  to  be  tuberculosis  are  probably  in  reality 
instances  of  bronchiectasis.  Chronic  bronchitis  with  profuse  expectora¬ 
tion  may  not  be  distinguishable  from  bronchiectasis  unless  physical 
signs  ol  the  latter  can  be  found,  although  the  paroxysmal  discharge  of  a 
arge  amount  of  sputum  at  one  time,  with  long  intervals  of  freedom  from 
coughing  is  suggestive  of  bronchiectasis.  The  perforation  of  an  em¬ 
pyema  into  a  bronchus  may  at  first  suggest  the  emptying  of  a  bronchi- 
ectatic  cavity;  but  the  much  larger  amount  of  pus  evacuated  on  the 
tirst.  occasion  and  the  much  smaller  amount  later  makes  the  diagnosis  of 
empyema  clear  Pulmonary  gangrene  runs  a  more  acute  course  with 
severe  constitutional  symptoms,  and  the  expectoration  and  the  breath 
possess  a  gangrenous  odor.  Pulmonary  abscess  communicating  with 
a  bronchus  may  give  the  physical  signs  of  a  large  bronchiectatic  cavity, 
-he  history  and  the  other  symptoms  present  aid  in  coming  to  a  conclu¬ 
sion,  Armand-Dehlle  and  Gelston1  have  been  able  to  secure  well-defined 
oen  gen-ray  pietures  of  the  bronchial  tree  after  puncturing  the  crico¬ 
thyroid  membrane  and  injecting  8  to  10  c.c.  (0.27  to  0.33  fl.oz.)  of  a 
vegetabie-od  contammg  0.54  gm.  of  iodine  to  the  c.c.  (30.8  gr.  to  fl.dr.  1). 
glauer^  has  injected  the  oil  through  a  tracheotomy-tube. 
m  A  r^a t m en t. .—  This  can  be  symptomatic  only.  The  general  strength 

w  rnv be  ®upported  and  increased  by  every  possible  means,  above  all 
y  li  e  m  the  open  air  or  even  by  more  or  less  permanent  change  of  climate, 
as  discussed  m  the  treatment  of  chronic  bronchitis.  The  inhalation  of 

is  uspAiTiA  amunf  -01  A?  ^erPentine>  °il  of  pine,  eucalyptus,  or  creosote 
is  useiul  m  modifying  the  amount  and  character  of  the  secretion.  For  the 

1  Amer.  Jour.  Dis.  Child.,  1924,  XXVIII,  527. 

•lour.  Amer.  Med.  Assoc.,  1926,  LXXXVI,  1897. 
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same  purpose  remedies  of  this  class  may  be  administered  internally. 
Operation  has  been  attempted  in  a  number  of  cases.  Soulignac1  has 
collected  45  instances  of  operation  with  7  complete  recoveries.  The 
procedure  is  too  dangerous  to  be  recommended  except  possibly  in 
instances  of  large  localized  bronchiectasis  with  increasingly  severe  general 
symptoms.  Good  results  may  often  be  obtained  by  the  employment  of 
the  bronchoscope  and  the  removal  of  pus  by  suction. 


CHAPTER  V 

DISEASES  OF  THE  LUNGS  (CONTINUED) 

PNEUMONIA 

(Inflammation  of  the  Lungs) 

Pneumonia  is  one  of  the  most  common  and  serious  diseases  of  infancy 
and  childhood,  and  in  its  various  manifestations  one  of  the  most  frequent 
causes  of  death.  It  is  described  under  several  forms,  the  two  chief  varie¬ 
ties  being  respectively  (1)  bronchopneumonia  and  (2)  croupous  pneu¬ 
monia;  and  in  addition  to  these  reference  must  be  made  to  (3)  chronic 
interstitial  pneumonia  and  (4)  hypostatic  pneumonia.  The  first  two 
were  first  clearly  differentiated  from  each  other  in  the  description  by 
Rilliet  and  Barthez.2  Although  in  typical  cases  the  distinction  is  now 
firmly  based  on  anatomical  findings  and  clinical  symptoms,  there  are  very 
numerous  instances  in  which  the  latter  are  far  from  being  conclusive,  and 
others  which  even  at  autopsy  may  be  found  to  be  hybrid  forms,  the  two 
pathological  processes  being  combined  in  the  same  portion  of  the  lung, 
or  one  part  showing  a  fibrinous  inflammation,  another  the  lesions  of 
bronchopneumonia,  and  in  some  instances  only  a  microscopical  study 
revealing  the  true  nature  of  the  lesion.  The  anatomical  differences 
consist  in  the  existence  of  a  fibrinous  exudate  into  the  vesicles,  chiefly 
in  a  circumscribed  form,  in  the  case  of  croupous  pneumonia,  and  a  peri¬ 
bronchitis  and  peri-alveolitis  in  bronchopneumonia  with  exudation  of 
cells  into  the  alveoli,  the  process  being  more  scattered  and  lobular  in 
character.  Yet  a  pneumonia  which  is  fibrinous  in  its  histological  struc¬ 
ture  may  sometimes  have  a  lobular  distribution;  and,  on  the  other  hand, 
a  bronchopneumonia  may  involve  all  or  a  large  portion  of  one  lobe  and 
be  confined  to  this.  The  titles  “lobar”  and  lobular”  are  consequently 
misleading. 

With  this  unavoidable  uncertainty  as  to  diagnosis  so  often  present, 
statistics  as  to  the  relative  frequency  of  the  two  forms,  based  as  they 
must  be  upon  clinical  symptoms  in  all  but  the  fatal  cases,  are  of  but 
limited  value,  since  the  diagnoses  are  necessarily  so  often  inaccurate,  and 
fatal  cases  of  croupous  pneumonia  in  children  are  but  few.  It  is  these 
facts  which  explain  the  great  variation  in  statistics  published  by  different 
individuals  and  coming  from  different  hospitals.  Thus  in  500  cases  of 
pneumonia  in  children  analyzed  by  Dunlop3  there  were  in  the  first  2 

1  Ref.,  Lapin,  Arch.  f.  Kinderheilk.,  1903,  XXXVII,  406. 

2  Malad.  des  enfants,  1838. 

*  Brit.  Med.  Jour.,  1908,  II,  367, 
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years  of  life  45  croupous  and  233  bronchopneumonias,  a  ratio  of  1:5.6- 
whereas  in  Holt  and  Howland’s1  370  cases  of  the  same  age  80  were  of  the 

o  0mUcLe0rm  Ernd  ^  °ther;  a  rati0  of  1 In  Morse’s®  statistics 
o  1/8  cases  in  the  first  2  years  118  were  croupous  and  only  60  broncho- 

for  thTveaM  92^0  1:0,5 “d  m  C'  Sendee  Smith’s®  97  «Ls  of  this  age 
1  0  64  7  W  1925,  59  were  croupous  and  38  bronchopneumonia;  a  ratio  of 

toand  inc^m  lnteresftmS  figures  including  215  cases  of  from  birth 

mol  n  S  !  yearS  °f  age>  ,gave  the  Proportions  of  croupous  pneu¬ 
monia  to  bronchopneumonia  as  1 : 17.  This,  however,  covered  the  years 

ringw  ich  influenza  was  so  severe.  As  the  age  increases  croupous  pneu- 

The  ratioCofmceS  consta“tly  “ore  frequent  and  bronchopneumonia  less  so. 
rierWk  nf  ^fcrouPou*  to  bronchopneumonia  in  Dunlop’s  500  cases  for  all 

cas^nf  19  f  yrand  chlldhood  ls  1 : 2-4-  The  statistics  of  Lyon5  on  208 
cases  of  1 2  years  of  age  or  younger  made  the  ratio  1.1:1.  As  far  as  figures 

mderdurinvthe  fi°nt  9°PneUm°nia-iS’  then’  mUc.h  the  more  common  dis- 
than  i«  th  f  2  yearsj  an<^  lts  mortality  is  certainly  much  greater 

is  far  in  advanced  ^upous  form i;  while  after  the  age  of  4  years  thf latter 

occurrence.  My  own® opunon'is,  howeVe^  that  oT Comby/  and^hers 

"  Pr°ba^  more^frequent  than 

Bronchopneumonia,  being  anatomically  an  inflammation  of  the 

tubes  tothnsl  nf%°h  the  flveo11’  1S+a  lmk  binding  diseases  of  the  bronchial 
wi*h  +Lthf°®°f  the  pulmonary  tissue,  and  might  properly  be  classified 

V  °n  the  ?ther  hand-  ^oupous  pneumonia,  as  an 

wnTerabt^th 1  nIhCtl°US  dl*order>  mlSht  be  placed,  as  it  sometimes  is  by 
3J?’  Wltb  °thers  m  that  category.  The  consideration  of  the  two 
together  under  the  heading  of  diseases  of  the  respiratory  aoparatus  is 

is  simplified  tK”1116^^  “  ^  gr0Und  that  the  study  °f'the  subject 


ACUTE  BRONCHOPNEUMONIA 

(Catarrhal  Pneumonia ;  Lobular  Pneumonia ;  Capillary  Bronchitis) 

tiSSueS /  d'Sjaf®  which  involves  in  part  the  alveoli  and  in  part  the  bronchial 
thk  »1WK  -WhlCh  the  evldences  of  bronchitis  are  always  present, 
The  t:th  ‘  nl,„lIS  .-'I  roper1^  denominated  “bronchopneumonia.” 
lobar  in  tvneb  lt(l  “  smoe  the  disease  may  be  distinctly 

changes  which  nd  catarrhal  does  n?t  fuUy  express  the  pathological 

without  ,V,vnlh  5’  lnfl,ammation  of  the  smallest  bronchioles 
ltnout  involvement  of  the  alveoli,  viz.  “  capillary  bronchitis  ”  is  a 

iTsnsdepL°rateexisteCann0t  !h  dis.tin.fui?hed  clinically  from  pneumonia,  and 
its  separate  existence  pathologically  is  open  to  doubt. 

being  nreSm'nenth?  1I*?.uence  °f.age  ls  veiT  decided;  bronchopneumonia 
or  more  of  Z  ly  dlsease.of  “fancy  and  early  childhood,  75  per  cent, 
or  more  oi  the  cases  occurring  before  the  age  of  2  years  It  is  a  verv 

thi“pe0riod1Sa°srstrHnf  K®  aew-bom,  about  26  per  cent,  of  the  deaths  at 
.  period,  as  studied  by  Browne,7  depending  upon  pneumonia,  probably 

1  ^is.  of  Inf.  and  Child.,  1922,  479. 

-Arch,  of  Pediat.,  1904,  XXI,  641. 

Personal  Communication. 

•  umfAour-  Dis-  child->  1920,  XX,  119. 

6  S,08*:  ,M,ed-  and  Surg.  Jour.,  1921,  CLXXXV,  189. 

7  i  V  ,  mal-  de  I’enfance,  Grancher,  1904  III  399 

7  Brit.  Med.  Jour.,  1922,  I,  469.  ’  ’ 


ACUTE  BRONCHOPNEUMONIA 


297 


nearly  always  of  this  type,  and  the  frequency  being  especially  great  in 
premature  infants.  In  some  of  these  cases  it  seems  very  probable  that 
the  disease  was  antenatal  in  origin,  due  to  premature  rupture  of  the 
membranes  and  consequent  infection  of  the  child.  After  the  4th  year 
it  appears  to  be  comparatively  infrequent  except  as  a  complication 
in  the  course  of  various  of  the  infectious  fevers;  until  old  age  is  reached 
when  it  is  again  observed.  In  605  cases  reported  by  Koplik1  there  were 
from  1  to  3  months  32;  3  to  6  months  68;  6  to  12  months  207;  1  to  2 
years  298.  Nothing  is  said  of  the  incidence  after  this  period.  Holt  and 
Howland2  in  426  cases  found  in  the  1st  year  224;  2d  year  142;  3d  year  46; 
4th  year  10;  5th  year  4.  In  353  cases  studied  by  Dunlop3  233  were  in  the 
first  2  years,  leaving  120  for  from  2  to  12  years  of  age.  Sex  appears  to 
have  but  little  influence,  but  hygienic  conditions  are  factors  of  moment, 
crowding  and  other  unsanitary  conditions,  as  seen  among  the  poor, 
increasing  the  susceptibility.  The  season  of  the  year  has  a  predisposing 
influence,  much  the  greater  number  of  cases  occurring  during  the  winter 
and  spring.  The  existence  of  other  diseases  is  of  great  importance. 
Consequently  bronchopneumonia  is  conveniently  divided  into  the 
primary  and  the  secondary  forms.  In  the  former  the  disease  develops 
independently  of  any  previous  condition  of  the  health.  It  is  especially 
in  these  instances  that  local  chilling  of  the  body  appears  often  to  be  the 
sole  active  cause.  In  the  decidedly  more  common  secondary  form,  from 
2  to  3  times  as  frequent,  apart  from  the  influence  of  chilling,  which  is 
often  very  evident,  bronchopneumonia  occurs  as  a  -complication  of 
diphtheria,  pertussis,  measles,  grippe,  typhoid  fever,  scarlet  fever,  sepsis, 
or  other  infectious  disorder,  the  first  four  being  those  most  frequently 
present;  or  it  develops  in  children  debilitated  by  syphilis,  rickets,  or 
gastrointestinal  affections.  Bronchitis  is  a  very  common  precursor  of 
this  secondary  bronchopneumonia,  and  these  cases  might  with  propriety 
be  called  primary,  since  the  pneumonia  is  then  but  a  further  development 
by  extension  of  the  bronchitic  process.  In  severe  cases  of  digestive  dis¬ 
turbance  bronchopneumonia  is  a  very  common  terminal  disorder.  The 
majority  of  primary  cases  appear  to  occur  in  the  first  2  years  of  life  (92 
out  of  120,  Dunlop);  whereas  half  or  more  of  the  secondary  cases  are  seen 
after  this  age  (141  out  of  233,  Dunlop). 

In  early  infancy  some  cases  are  caused  by  the  entrance  of  food 
into  the  air-passages  after  vomiting,  or  during  efforts  at  swallowing,  the 
so-called  “ deglutition ”  or  “aspiration”  pneumonia;  and  at  later  periods 
the  accident  may  happen  during  unconscious  or  greatly  debilitated  states, 
or  be  the  result  of  the  entrance  of  a  foreign  body  into  a  bronchus.  A 
number  of  cases  are  reported  due  to  the  aspiration  of  stearate  of  zinc 
intended  as  a  dusting-powder  (Bass;4  Boehme;5  Heiman  and  Aschner6). 

The  exciting  cause  is  infection  by  a  germ,  but  this  may  be  of  various 
sorts.  The  pneumococcus  of  Frankel  is  probably  that  most  frequently 
present  in  cases  of  primary  bronchopneumonia.  In  secondary  forms 
the  streptococcus,  staphylococcus,  or  pneumococcus,  is  perhaps  oftenest 
seen;  or  the  colon  bacillus,  micrococcus  catarrhalis,  diphtheria-bacillus, 
pneumobacillus  of  Friedlander,  influenza-bacillus,  or  typhoid  bacillus 
may  occur.  The  streptococcus  hemolyticus  and  staphylococcus  aureus 

-  1  Dis.  of  Inf.  and  Child.,  1910,  632. 

2  Dis.  of  Inf.  and  Child.,  1922,  481. 

3  Brit.  Med.  Jour.,  1908,  II,  370. 

4  Arch,  of  Pediat.,  1919,  XXXVI,  185. 

5  Med.  Rec.,  1919,  XCVI,  364. 

6  Amer.  Jour.  Dis.  Child.,  1922,  XXIII,  503. 
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are  common  forms  (Lyon).1  The  tubercle-bacillus  is  present  in  combina¬ 
tion  with  other  germs  in  the  very  frequent  cases  of  tuberculous  bron¬ 
chopneumonia.  In  all  forms  of  bronchopneumonia  the  infection  is  very 
often  a  mixed  one,  the  germs  being  associated  in  a  very  varied  manner, 
sometimes  one  species  being  most  in  evidence  and  sometimes  another. 
Netter2  in  42  autopsies  on  cases  of  bronchopneumonia  in  children  obtained 
pure  cultures  in  25;  these  being  pneumococcus  10  cases;  streptococcus  8; 
staphylococcus  5 ;  pneumobacillus  2.  Including  the  cases  of  mixed  infec¬ 
tion  the  pneumoccous  was  present  in  19;  streptococcus  in  23;  staphylococ¬ 
cus  in  13  and  pneumobacillus  in  6.  Eyre3  publishes  the  accompanying 
tabular  analysis  of  the  examination  of  99  cases: 


Table  102. — Bacteria  in  Bronchopneumonia 

(Eyre) 


• 

Microorganisms  isolated 

In  pure 
culture 

In  association 
with  one  or 
more  patho¬ 
genic  bacteria 

Diplococcus  pneumoniae . 

12 

39 

Streptococcus  pyogenes  longus . 

13 

29 

Staphylococcus  pyogenes  aureus  and  albus . 

4 

25 

Micrococcus  catarrhalis . 

1 

12 

Micrococcus  tetragenus . 

0 

7 

Bacillus  of  Friedlander . 

4 

7 

Bacillus  influenzae . 

3 

15 

Bacillus  pertussis . 

0 

2 

Bacillus  pyocyaneus . 

0 

1 

Bacillus  typhosus . 

0 

1 

Bacillus  diphtheriae . 

0 

3 

Diirck4  in  39  autopsies,  nearly  all  secondary  bronchopneumonia,  found 
the  diplococcus  pneumoniae  in  33;  streptoccocus  pyogenes  14;  staphylo¬ 
coccus  pyogenes  aureus  and  albus  21;  bacillus  pneumoniae  12;  diphtheria- 
bacillus  11,  bacillus  coli  2;  saprophytic  bacteria  8.  A  monobacterial  infec¬ 
tion  occurred  in  but  3  cases.  On  the  other  hand,  Pearce5  in  82  autopsies 
on  bronchopneumonia  in  children  after  infectious  diseases  found  the  pneu¬ 
mococcus  only  8  times. 

As  regards  the  influence  of  the  pneumococcus  considered  as  a  group 
of  organisms,  the  results  of  the  investigations  of  Dochez  and  Gillespie,6 
Cole  and  Dochez,7  and  others,  upon  croupous  pneumonia  occurring  in 
adults,  have  shown  that  the  pneumococcus  can  appear  in  4  different  types, 
or  more  properly  groups.  Type  I  and  Type  II  are  those  most  frequently 
found,  and  these,  with  Type  III,  produce  the  greatest  mortality.  The 
number  of  cases  of  Type  IV  equals  about  25  per  cent,  and  are  of  the  mild¬ 
est  sort,  and  the  death-rate  is  low.  It  is  the  last  which  is  the  group  often 
found  in  the  throats  of  healthy  persons,  the  other  types  being  infrequently 
discovered  in  these.  These  results  as  applied  to  children  have  been 
confirmed  by  Pisek  and  Pease,8  Wollstein  and  Benson9  and  Mitchell,10 

1  Amer.  Jour.  Dis.  Child.,  1922,  XXIII,  72. 

2  Arch,  de  med.  exper.,  1892,  IV,  49. 

3  Allbutt  and  Rolleston,  Syst.  of  Med.,  1909,  V,  177. 

4  Deutsch.  Arch.  klin.  Med.,  1897,  LVIII,  368. 

5  Bost.  Med.  and  Surg.  Jour.,  1897,  CXXXVII,  562. 

6  Jour.  Amer.  Med.  Assoc.,  1913,  LXI,  727. 

7  Transac.  Assoc.  Amer.  Phys.,  1913,  XXVIII,  606. 

8  Amer.  Jour.  Med.  Sci.,  1916,  CLI,  14. 

9  Amer.  Jour.  Dis.  Child.,  1916,  XII,  254. 

10  Jour.  Penna.  State  Med.  Assoc.,  1917,  XX,  343. 
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but  with  certain  important  modifications;  the  conditions  found  obtaining 
regardless  of  whether  the  disease  was  bronchopneumonia  or  the  croupous 
form.  The  fixed  type  of  pneumococcus  is  much  less  often  present  in  early 
life.  Type  IV  is  that  most  frequently  found  (Mitchell,  74.4  per  cent, 
chiefly  croupous  pneumonia;  Wollstein  and  Benson,  60  per  cent.,  chiefly 
bronchopneumonia)  and  the  mortality  from  it  is  greater  than  in  adults. 
Types  I  and  II  are  infrequently  present. 

It  is  a  matter  of  discussion  whether  bronchopneumonia  is  contagious. 
The  primary  cases,  at  any  rate,  are  certainly  very  infrequently  so.  In 
the  secondary  cases,  especially  those  associated  with  measles,  diphtheria, 
and  other  infectious  disorders,  a  degree  of  contagiousness  would  appear 
to  exist  (p.  312).  It  is  probable  that  the  germ  in  most  cases  enters  the 
bronchial  tubules  from  the  oral  and  the  upper  respiratory  mucous 
membranes.  The  germs  in  the  mouth  and  nasopharynx  remain  harmless 
until  some  of  the  predisposing  agencies  remove  the  resisting  power  of  the 
mucous  membrane  of  the  bronchi;  after  which  the  penetration  of  this 
by  the  microorganisms  with  consequent  inflammation  becomes  possible. 
In  the  case  of  bronchopneumonia  following  gastrointestinal  disorders 
infection  by  way  of  the  blood  seems  possible. 

Pathological  Anatomy. — The  basic  lesion  in  bronchopneumonia  is 
an  inflammation  of  the  walls  of  the  bronchi  and  of  the  air- vesicles  about 
them.  A  small-celled  infiltration  takes  place  into  the  walls  of  the  smaller 
bronchi  and  the  peri-bronchial  connective  tissue,  and  extends  thence 
not  only  to  the  terminal  bronchioles  but  also  to  both  the  terminal  and 
surrounding  air- vesicles  and  the  interacinous  pulmonary  tissue.  The 
walls  of  the  bronchi  and  alveoli  are  decidedly  thickened  and  greyish  in 
color,  and  the  lumen  filled  with  an  exudate  consisting  of  dead  epithelial 
cells,  leucocytes,  and  often  fibrin,  the  latter  in  small  amount  and  not  to 
the  extent  seen  in  croupous  pneumonia.  The  neighboring  capillaries 
are  engorged.  In  some  of  the  acute  primary  cases  the  lesions  do  not  so 
much  appear  to  spread  from  the  bronchi  to  the  alveoli  as  to  develop 
simultaneously  in  both.  The  pathological  process  produces  scattered 
foci,  at  first  small  with  the  thickened  bronchioles  as  the  centre,  and  from 
these  a  droplet  of  pus  can  be  squeezed.  The  confluence  of  neighboring 
pneumonic  foci  results  in  larger  areas  of  varying  size,  rather  firm  and 
projecting  on  section,  and  in  color  at  first  red  and  later  of  a  greyish  or 
yellowish  tint.  The  smallest  are  little  larger  than  a  miliary  tubercle. 
The  portions  of  uninvolved  pulmonary  tissue  between  the  consolidated 
areas  are  soft,  edematous,  congested,  and  often  atelectatic,  sometimes 
emphysematous.  There  is  thus  brought  about  a  decided  contrast 
between  the  hard,  prominent,  greyish-red  pneumonic  foci  and  the  pur¬ 
plish-red,  edematous,  congested  or  atelectatic  regions.  There  may  be 
observed,  too,  a  contrast  of  color  between  neighboring  lesions  dependent 
on  the  respective  differences  in  their  age,  the  fresher  ones  being  still  red, 
the  older  ones  grey.  All  this  gives  the  lung  a  somewhat  mottled  appear¬ 
ance.  The  conditions  are  the  reverse  of  those  seen  in  croupous  pneu¬ 
monia,  the  affected  areas  in  that  disease  being  of  a  deeper  red  color  than 
the  healthy  lung. 

Reference  has  been  made  to  the  presence  of  atelectatic  and  of  emphy¬ 
sematous  areas.  The  former  are  produced  by  occlusion  of  the  bronchioles 
by  secretion,  with  consequent  collapse  of  the  pulmonary  tissue  supplied 
by  them.  It  is  a  disputed  question  whether  the  development  later  of 
inflammation  in  these  vesicles  is  a  result  of  this  collapse.  The  atelec¬ 
tatic  areas  are  found  especially  in  the  neighborhood  of  the  pneumonic 
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foci.  The  emphysema  depends  largely  upon  the  compensatory  distention 
of  vesicles  and  the  mechanical  effect  of  coughing.  It  is  scattered  among 
the  consolidated  areas,  but  occurs  principally  on  the  anterior  edges  of  the 
lungs.  The  rapidity,  method,  and  degree  of  extension  of  the  pneumonic 
lesions  are  very  variable.  In  some  cases  there  is  a  rapid,  diffuse  develop¬ 
ment  of  the  process  with  death  following  in  a  day  or  two.  In  these,  large 
areas  of  the  lung,  especially  the  posterior  portion,  exhibit  apparently  no 
consolidation,  but  only  intense,  uniform  congestion  and  edema,  with  the 
bronchioles  filled  with  pus.  The  anterior  parts  are  pale  and  emphysema¬ 
tous.  Microscopical  examination,  however,  shows  the  congested  lung 
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Fig.  286. — Acute  Lobular  Bronchopneumonia.  High  Temperature,  Severe  Case, 

Long  Course. 


Pearl  L.,  aged  20  months.  Admitted  to  the  Children’s  Hospital  of  Philadelphia,  Jan. 
24,  approximately  8th  day  of  disease.  Cough  for  a  week,  vomiting,  fretful.  While  in 
hospital  had  many  scattered  coarse  rales  throughout  lungs,  fine  rales  over  consolidated 
areas  situated  chiefly  in  right  side  and  to  a  less  extent  on  the  left,  cyanosis,  dyspnea, 
stuporous,  toxemic  state,  pulse  160-170,  respiration  40-50 +,  leucocytes  21,000  to  23,000, 
systolic  pressure  103,  diastolic  80.  Recovery. 


to  be  in  the  earliest  stages  of  the  bronchopneumonic  process.  In  cases 
lasting  several  days  up  to  2  weeks  the  mottled  appearance  described  is 
found.  The  disease  may  have  spread  very  slowly  and  not  to  any  great 
extent  in  cases  of  comparatively  short  duration;  but  in  those  lasting  longer 
it  gradually  invades  much  of  the  lung  and  most  frequently  both  lungs, 
and  the  bronchopneumonic  foci  are  widely  diffused.  As  a  rule  the  external 
portion  of  the  lung  is  that  chiefly  involved  and  most  of  the  consolidated 
areas  are  visible  from  the  surface;  others  more  centrally  situated  are  dis¬ 
coverable  only  on  section  of  it.  In  many  cases  the  extension  has  been 
chiefly  in  one  region,  and  the  confluence  of  the  foci  has  finally  produced 
a  large  consolidated  area,  sometimes  occupying  the  greater  part  of  a  lobe. 
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To  this  the  title  “pseudolobar  bronchopneumonia”  is  applied.  In  cases 
much  prolonged  the  section  is  largely  grey  in  color  and  minute  or  larger 
abscess-cavities  may  be  found. 

With  regard  to  the  situation  of  the  lesion,  the  posterior  portion  of  the 
lungs  are  the  parts  oftenest  involved.  In  the  greater  number  of  cases 
both  lungs  are  attacked.  The  distribution  in  Dunlop’s1  353  cases  was: 
Both  lungs  182;  right  lung  alone  83;  left  lung  alone  72;  not  stated  16. 
The  bases  were  attached  5  or  6  times  as  often  as  the  apices. 

In  addition  to  the  changes  in  the  lung  pleurisy  is  a  very  constant 
attendant,  developing  over  the  surface  of  the  consolidated  areas  if  of  large 
size,  and  producing  adhesions  between  the  pulmonary  and  parietal  pleurae 
in  these  parts.  The  firmness  of  these  adhesions  depends  upon  the  dura¬ 
tion  of  the  disease.  A  small  amount  of  serum  may  be  present  in  the 
pleural  cavity  and  occasionally  the  effusion  may  be  purulent.  Enlarge¬ 
ment  of  the  bronchial  glands  is  always  found.  Gangrene  of  the  lung  is  an 
uncommon  condition.  Scattered  pulmonary  abscesses  are  not  infrequent 
in  cases  at  all  prolonged  or  very  severe.  They  are  usually  numerous  and 
small,  but  occasionally  the  size  may  be  such  that  clinical  signs  of  cavity 
are  produced  (see  also  Fig.  183,  Vol.  I,  page  641).  Resolution  in  broncho¬ 
pneumonia  does  not  take  place  in  the  manner  seen  in  the  croupous  form, 
in  which  the  fibrin  is  rapidly  absorbed  from  all  parts  of  the  affected  tissue; 
nor  do  the  lesions  necessarily  exhibit  the  different  stages  of  congestion, 
hepatization  and  resolution.  In  bronchopneumonia  the  gradual  spread 
of  the  disease  is  followed  by  gradually  progressing  absorption,  and  differ¬ 
ent  parts  of  the  lung  show  different  stages  as  compared  with  each  other. 
In  cases  which  have  been  much  protracted,  overgrowth  of  the  connective 
tissue  in  the  alveolar  septa,  walls  of  the  bronchial  tubes,  and  pleura  may 
take  place  to  such  an  extent  that  complete  resolution  cannot  occur  and 
chronic  interstitial  pneumonia  results.  (See  Chronic  Pneumonia,  p.  341.) 

Symptoms. — No  very  exact  classification  of  the  varieties  of  broncho¬ 
pneumonia  is  possible,  since  the  clinical  symptoms  and  anatomical  lesions 
are  not  always  in  accord.  A  number  of  different  divisions  have  been 
made  by  writers.  As  factors  influencing  the  clinical  type  are  the  age  of 
the  patient,  the  existence  of  other  diseases,  the  duration  of  the  attack  of 
pneumonia  and  the  nature  and  degree  of  the  symptoms  and  physical 
signs.  Although  no  one  form  can  be  called  the  type,  the  first  of  the  fol¬ 
lowing  varieties  is  that  most  frequently  seen  and  may  be  called  the 
ordinary  one. 

1.  Acute  Lobular  Bronchopneumonia. — In  well-marked  cases  the 
symptoms  begin  acutely,  perhaps  after  some  days  of  preceding  nasal  and 
pharyngeal  catarrh  or  of  tracheo-bronchitis.  There  is  a  sudden  rise  of 
temperature  accompanied  often  by  vomiting  and  sometimes  ushered  in 
by  a  convulsion,  although  this  is  less  often  seen  than  in  croupous  pneu¬ 
monia.  In  cases  where  bronchitis  was  already  present,  the  severity  of  the 
symptoms  may  increase  more  or  less  gradually,  with  or  without  initial 
vomiting,  the  cough  becoming  dryer  and  more  suppressed  and  painful, 
respiration  more  rapid  and  labored,  and  the  temperature  higher.  In  any 
well-developed  case  there  is  rapid  dyspneic  respiration,  prostration,  more 
or  less  cough,  and  cyanosis.  The  pulse  is  rapid,  the  appetite  lost,  there 
is  restlessness  or  apathy,  and  the  child  looks  ill. 

The  individual  symptoms  must  be  described  more  in  detail. 

The  temperature  may  rise  rapidly  to  104  or  106°F.  (40°  or  41.1°C.)  and 
is  in  many  cases  continuously  high.  As  a  rule,  however,  there  is  a  more 

1  Loc.  cit. 
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gradual  rise  with  a  tendency  to  remittance  not  seen  in  croupous  pneu¬ 
monia,  often  with  daily  drops  of  from  3°  to  4°F.  (1.6°  to  2.2°C.)  (Figs.  286 
and  287).  The  degree  of  elevation  of  temperature  is  no  necessary  indica¬ 
tion  of  the  severity  of  the  disease.  Although  in  the  mildest  cases  it  is 
more  likely  to  be  lower  some  of  the  more  severe  ones  may  never  exhibit  a 
temperature  of  over  101  to  102°F.  (38.3°  to  38.9°C.).  Sometimes  a  ter¬ 
minal  hyperpyrexia  of  107°F.  (41.7°C.)  or  over  occurs  just  before  death ;  but 
I  have  seen  this  high  temperature  in  cases  which  recovered  (Fig.  287). 
In  much  debilitated  subjects  especially  in  infancy  the  temperature  may 
occasionally  remain  afebrile,  or  even  subnormal  throughout.  This  is 
especially  true  in  new-born  infants.  The  fall  of  temperature  is  nearly 


Fig.  287.— Acute  Lobular  Bronchopneumonia  with  Very  High  and  Irregular 

Temperature. 

.  Mu.nei  D>  aged  .214  years.  Chart  begins  approximately  on  the  5th  day.  Gradually 
increasing  consolidation  of  both  lungs,  principally  of  left  apex  and  right  base.  Some  degree 

ol  delirium,  cyanosis  and  cardiac  weakness.  Respiration  only  moderately  accelerated.  Short 
course.  Recovery. 


ay?  by  lysis.  Not  infrequently  there  is  a  fall  followed  by  another  rise; 

o  ten  indicating  the  spread  of  the  pneumonic  process  to  other  parts  of  the 
lungs. 

Fhe  respiration  is  always  accelerated  and  the  lack  of  proportion 
between  the  rate  of  the  respiration  and  that  of  the  pulse  is  often  striking, 
the  ratio  reaching  sometimes  1 : 2  instead  of  the  normal  1 : 3  or  4.  The 
rate  is  generally  oyer  50  and  one  of  70  or  80  per  minute  is  not  uncommon, 
and  it  may  sometimes  decidedly  exceed  this.  I  have  seen  it  reach  150. 

Dyspnea  is  a  constant  symptom  except  in  new-born  infants  where  it 
may  be  absent  entirely.  In  the  mildest  cases  at  later  periods  of  infancy 
it  may  be  insignificant  and  shown  only  by  slight  moving  of  the  alse  nasi 
when  the  child  is  under  some  excitement  or  making  some  exertion. 
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Moving  of  the  alse  cannot  alone  be  taken  as  a  certain  sign  of  pneumonia, 
since  it  may  occur  even  under  the  mere  influence  of  nervous  excitement! 
In  well-marked  cases,  however,  the  alae  nasi  dilate  with  each  inspiration; 
there  is  episternal  and  epigastric  retraction,  inspiratory  retraction  of  the 
sternocleidomastoid  muscles  and  of  the  attachment  of  the  diaphragm, 
and  sinking  in  of  the  costal  interspaces.  A  moaning  or  grunting  cry — 
the  “ expiratory  moan” — may  accompany  many  of  the  expirations,  but 
loud  crying  is  uncommon,  owing  to  the  difficulty  in  getting  breath.  In 
mild  cases,  however,  the  cry  may  be  vigorous.  Not  infrequently  the 
respiratory  rhythm  is  altered,  the  pause  coming  after  inspiration  instead 
of  expiration  as  in  normal  breathing. 

Cough  is  a  very  variable  symptom.  Often  it  is  dry,  painful*  harassing 
and  causing  much  loss  of  rest.  In  other  cases  there  may  be  so  little 
cough  that  it  is  almost  overlooked.  This  may  occur  in  either  mild  or 
severe  cases  and  in  the  latter  is  an  unfavorable  symptom,  indicating  that 
the  patient  has  not  sufficient  power  to  relieve  the  bronchioles  of  secretion. 
There  is  no  expectoration  in  infancy  and  early  childhood;  the  secretion 
being  swallowed  or  drawn  back  into  the  lung. 

The  circulatory  system  exhibits  always  accelerated  pulse,  but  in 
average  cases  generally  of  good  strength  and  regular.  In  bad  cases  it 
grows  weak  and  thread-like.  The  tension  is  usually  lowered,  except  in 
the  beginning,  but  for  this  there  appears  to  be  no  certain  rule.  The 
pulse-rate  may  reach  even  200  per  minute  in  young  subjects  with  severe 
attacks  of  the  disease.  Cyanosis  is  present  to  some  extent  in  the  well- 
marked  cases.  This  may  show  itself  only  in  a  slightly  bluish  tint  of  the 
lips  and  fingers  and  of  the  flush  of  the  cheeks.  In  a  severe  attack  the 
whole  surface  of  the  body  may  be  pale  and  bluish;  in  fact  in  many  severe 
cases  pallor  may  largely  replace  cyanosis.  The  sudden  development  or 
increase  of  cyanosis  may  indicate  a  congestion  or  collapse  of  some  por¬ 
tion  of  the  lung  previously  unaffected.  It  may  be  attended  by  a  sudden 
increase  of  dyspnea. 

Prostration  is  observed  to  some  extent  in  all  cases,  and  in  serious  ones 
may  be  very  great  and  be  attended  by  much  loss  of  weight. 

Digestive  symptoms  are  common  in  infants  and  of  great  importance. 
Tympanites  may  become  great,  and  is  of  serious  import  in  those  quite 
ill  with  bronchopneumonia,  inasmuch  as  it  adds  to  the  difficulty  in 
breathing.  It  is  seen  oftenest  in  rachitic  subjects.  Vomiting  frequently 
ushers  in  the  disease  and  is  not  uncommon  later.  It  may  occur  only 
occasionally,  or  repeatedly  and  be  resistant  to  treatment.  Diarrhea  is 
sometimes  very  troublesome,  being  most  frequently  encountered  and 
most  dangerous  in  summer-time.  Both  vomiting  and  diarrhea  usually 
depend  upon  the  debilitated  digestive  power  attending  the  pneumonia, 
although  in  some  cases  a  true  enteritis  develops.  Both  are  oftenest  met 
with  in  the  first  2  years  of  life.  The  appetite  is  usually  greatly  dimin¬ 
ished,  and  even  when  present  the  dyspnea  may  interfere  with  the  taking 
of  food. 

Nervous  symptoms  are  common  especially  as  the  disease  advances. 
Convulsions  may  usher  in  the  attack  but  not  as  frequently  as  in  croupous 
pneumonia.  Occurring  later  they  are  of  serious  import.  In  some  cases 
there  is  great  restlessness,  particularly  if  the  respiratory  symptoms  are 
severe,  when  jactitation  from  air-hunger  may  develop.  Delirium  may 
occur,  or  the  patient  be  unusually  excitable.  Oftener,  however,  there  is 
fretfulness  and  sleeplessness;  or  a  decided  degree  of  apathy  and  even  a 
stuporous  state;  and  sometimes  complete  unconsciousness.  In  ail  well- 
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developed  cases  the  children  look  ill  and  frequently  lie  with  half-open 
eyes. 

The  blood  exhibits  early  a  leucocytosis  especially  of  the  polymorpho¬ 
nuclear  cells.  The  number  of  leucocytes  usually  equals  20,000' or 
decidedly  more  per  cubic  millimeter.  Heiman1  found  an  average  of  33,900 
in  19  cases  in  early  life.  In  many  severe  cases,  especially  when  associated 
with  grippe,  there  may  be  no  leucocytosis  whatever.  The  urine  shows 
only  the  ordinary  changes  characteristic  of  febrile  diseases. 

Physical  Signs. — The  physical  signs  are  very  variable  even  in  cases  of 
this  more  common  type.  Generally  they  develop  somewhat  slowly 
and  may  be  discovered  only  after  several  days  of  illness  and  often,  indeed, 
not  until  the  case  is  well  advanced.  The  first  signs  are  usually  the  pres¬ 
ence  of  fine  rales,  combined  frequently  with  coarser  ones,  limited  to  some 
small  area  or  areas,  or  most  marked  there.  These  areas  are  oftenest  in 
the  posterior  part  of  the  lower  lobe  or  in  the  intervertebral  spaces.  They 
may  be  too  small  to  permit  of  any  alteration  of  the  percussion-note.  Later 
the  rales  become  more  wide-spread  and  change  of  the  respiratory  murmur 
is  present,  but  this  may  be  of  a  degree  only  sufficient  to  be  classed  as 
bronchovesicular,  and  is  characterized  chiefly  by  a  harsher  expiration 
heard  if  the  patient  breathes  deeply,  the  respiration  at  other  times  being 
often  feebler  than  normal.  Increased  vocal  resonance  also  is  now  audible, 
although  perhaps  only  at  the  time  of  a  cry,  or  consisting  in  the  more 
clearly  ringing  character  of  the  rales  at  the  affected  spot  and  in  their 
nearness  to  the  ear.  There  may  by  this  time  be  very  slight  dullness 
elicited  only  by  gentle  percussion.  In  many  cases,  however,  the  voice- 
sounds  are  feeble  and  respiration  so  superficial  that  no  positive  ausculta¬ 
tory  change  can  be  discovered,  and  a  slight  dullness  on  percussion  may 
be  the  only  suggestive  sign.  Sometimes  the  percussion-note  over  the 
affected  region  is  at  first  fuller  and  more  hyperresonant  than  normal, 
owing  to  the  presence  of  neighboring  areas  with  distended  vesicles.  Very 
often  in  bronchopneumonia  the  emphysematous  free  border  of  the  lungs 
in  front  diminishes  the  normal  hepatic  and  cardiac  percussion-dullness. 
Vocal  fremitus  generally  gives  unsatisfactory  signs  owing  to  the  high- 
pitched  and  less  resonant  voice  of  the  child.  As  the  case  advances  no 
further  change  in  the  physical  signs  may  occur;  or  in  other  instances 
there  slowly  develops  decided  consolidation  over  larger  areas,  and  the 
usual  loud  bronchial  respiration,  bronchophony,  and  dullness  on  percus¬ 
sion  observed  in  the  croupous  pneumonia  of  adults  is  discoverable. 
Always,  however,  there  is  a  large  admixture  of  coarse  and  fine  rales,  and 
friction  sounds  may  sometimes  be  heard.  In  some  instances  physical 
signs  suggesting  cavities  are  present,  whether  or  not  these  actually  exist. 
There  is  seldom  the  sharply  outlined  demarcation  of  the  consolidated 
area  observed  in  croupous  pneumonia,  but  this  area  blends  gradually 
with  the  neighboring  healthy  tissue,  and  rales  may  perhaps  be  heard 
everywhere.  The  pneumonic  process  is  seldom  limited  to  only  one  region 
in  typical  cases,  but  eventually  scattered  areas  of  the  disease  are  usually 
present  in  both  lungs,  especially  in  the  lower  lobes. 

Always  bronchopneumonia  is  characterized,  at  least  early  in  the  dis¬ 
ease,  by  the  lack  of  correspondence  between  the  severity  of  the  symptoms 
and  the  degree  of  the  development  of  the  physical  signs.  In  very  many 
cases  percussion-dullness  remains  absent  throughout  or  until  late  in  the 
attack,  and  auscultatory  signs  are  often  not  discovered  at  all,  or  only  if 
the  child  is  made  to  cry,  and  the  diagnosis  must  consequently  rest  upon 
the  symptoms  and  not  the  physical  signs. 

1  Arch,  of  Pediat.,  1905,  XXII,  734. 
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2.  Acute  Ioxemic  Bronchopneumonia.  ( Acute  Congestive  Form.) 
In  some  extremely  severe  cases  of  bronchopneumonia,  especially  as 
seen  at  times  in  early  infancy,  and  either  primary  or  secondary  in  nature, 
the  process  may  not  go  beyond  the  stage  of  wide-spread  intense  conges¬ 
tion  of  the  lungs,  and  the  general  symptoms  appear  to  be  dependent  upon 
the  toxemic  condition.  There  is  hyperpyrexia,  great  prostration,  cyano¬ 
sis,  rapid  respiration,  and  nervous  symptoms  consisting  of  delirium, 
stupor  or  terminal  convulsions.  Rales  may  be  entirely  absent  and  no 
physical  signs  of  any  sort  discoverable  which  enable  a  diagnosis  to  be 
made.  There  may  be  a  painful,  frequent  cough,  or  none  at  all.  The 
symptoms  are  very  much  like  those  of  some  malignant  cases  of  any  of  the 
acute  infectious  fevers.  The  course  is  usually  short  and  death  may  occur 
in  1  or  2  days.  In  other  instances  the  intensity  of  the  symptoms  dimin¬ 
ishes  and  recovery  is  rapid;  or  the  case  may  develop  the  symptoms  and 
run  the  ordinary  course  of  bronchopneumonia  as  usually  seen. 

3.  Acute  Disseminated  Bronchopneumonia. — There  occurs  in 
this  form,  which  is  oftenest  seen  in  infancy,  a  wide-spread  involvement  of 
the  finer  bronchioles  throughout  much  of  both  lungs,  with  filling  of  these 
with  secretion.  Although  the  alveoli  are  also  involved,  the  symptoms 
are  those  principally  of  a  severe  suffocative  bronchitis.  The  title  “capil¬ 
lary  bronchitis77  has  been  applied  to  this  variety,  a  name  to  be  avoided 
as  it  tends  to  cause  confusion.  After  a  short  period  of  mild  respiratory 
catarrh,  there  is  a  rapid  development  of  high  fever,  accelerated  respira¬ 
tion,  extreme  dyspnea,  decided  cyanosis  and  severe  cough.  Numerous 
rales  of  all  sorts  are  wide-spread  throughout  the  chest,  but  there  are  no 
signs  of  actual  consolidation.  The  percussion-note  may  even  be  hyper¬ 
resonant  from  the  presence  of  emphysema.  Life  is  threatened  apparently 
especially  by  the  suffocative  condition. 

4.  Pseudolobar  Form  of  Bronchopneumonia. — This  differs  little 
in  symptoms  from  the  form  first  described,  except  that  there  is  often 
greater  tendency  for  the  temperature  to  remain  steadily  high.  The  physi¬ 
cal  signs  are  however,  unlike.  The  pathological  process  is  confined,  at 
least  at  first,  to  one  region  of  lung,  and  the  rapid  union  of  adjacent  foci 
of  infiltration  soon  produces  an  area  of  consolidation  which  occupies  the 
greater  part  of  one  lobe  and  gives  physical  signs  almost  exactly  like  those 
found  in  croupous  pneumonia.  There  are  fewer  rales  than  in  the  ordi¬ 
nary  type  of  bronchopneumonia.  The  disease  is  sometimes  recognized 
by  the  fact  that  the  pneumonic  areas  were  at  first  distinct  from  one 
another,  and  that  later  in  the  attack  evidences  of  consolidation  are  liable 
to  be  discovered  in  other  parts  of  the  chest  as  well.  Yet  I  have  seen  the 
pseudolobar  type  begin  so  suddenly,  and  so  rapidly  produce  pseudolobar 
consolidation,  that  the  diagnosis  from  the  croupous  form  was  impossible 
(Fig.  288). 

5.  Latent  Form  of  Bronchopneumonia.— This  is  seen  in  very 
young  infants,  in  older  ones  suffering  from  severe  gastroenteric  diseases, 
and  in  still  older  children  unconscious  and  much  debilitated  in  the  course 
of  some  serious  disorder.  The  onset  is  very  insidious..  Fever  due  to 
the  pneumonia  may  be  thought  to  be  dependent  on  the  primary  condition, 
or  there  may  be  no  fever  whatever,  no  cough  or  dyspnea,  and  nothing  in 
fact  to  draw  attention  to  the  lungs.  As  a  rule,  the  disease  is  discovered 
only  by  accident  or  not  until  autopsy. 

6.  Protracted  Form  of  Bronchopneumonia. — The  protracted 
form  is  to  be  distinguished  from  the  chronic  interstitial  form  presently  to 
be  described  in  that  the  last  is  a  sequel  of  pneumonia,  the  other  an 
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active  process  with  lesions  and  symptoms  of  a  different  nature.  It  is 
seen  principally  in  weakly  infants  or  children,  or  occurring  secondarily 
to  the  infectious  diseases,  especially  pertussis,  diphtheria  and  measles. 
It  at  first  resembles  the  ordinary  lobular  or  the  pseudolobar  form  in 
symptoms  and  physical  signs;  but  the  former  fail  to  ameliorate,  except 
that  the  height  of  the  temperature  is  often  less,  and  the  latter  increase  in 
extent  and  in  degree  of  development  while  those  suggestive  of  cavity  may 
appear;  all  this  at  a  time  when  ordinarily  improvement  would  be  expected. 
There  may  sometimes  be  temporary  remissions  in  the  severity  of  the 
symptoms,  but,  on  the  whole,  loss  of  strength  and  weight  is  progressive 
until  an  extremely  cachectic  state  is  reached. 
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Fig.  288. — Primary  Bronchopneumonia.  Pseudolobar  Type. 

Andrew  R.,  aged  2^  years.  Sudden  onset  with  convulsions  on  Feb.  15.  On  next  day  physical 
signs  of  consolidation  in  the  right  lung,  extending  thence  over  the  entire  upper  part  of  the  right 
lung  in  lobar  form.  No  physical  signs  in  left  lung.  Restlessness,  delirium,  at  times  opisthotonos, 
persistent  high  temperature  with  few  remissions,  increasing  prostration,  cyanosis.  Many  attacks  of 
profound  collapse.  Death  Mar.  1.  Autopsy  and  microscopical  examinations  showed  pseudolobar 
bronchopneumonia  of  right  lung,  left  lung  free. 

7.  Aspiration  Pneumonia. — This  variety,  called  also  “  deglutition 
pneumonia,”  is  distinguished  rather  by  the  cause  than  by  the  symptoms. 
It  occurs  in  conditions  of  great  cachexia,  in  coma  or  stupor,  or  after 
tracheotomy  or  intubation,  and  is  the  result  of  the  entrance  into  the  lung 
of  food,  or,  in  the  case  of  the  new-born,  the  aspiration  of  amniotic  liquid 
(Silbermann).1  The  exudate  in  the  lungs  in  these  cases  is  more  purulent 
than  in  other  forms.  If  the  accident  does  not  produce  abscess  or  gan¬ 
grene,  there  results  a  bronchopneumonia  of  the  lobular  type.  (See  also 
p.  297.) 

8.  Tuberculous  Bronchopneumonia. — The  very  common  form  of 
pneumonia  associated  with  the  tubercle-bacillus  may  occur  as  a  primary 

1  Deutsch.  Arch.  klin.  Med.,  1884,  XXXIV,  334. 
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disease  or  be  secondary  to  other  disorders,  especially  measles  and  pertussis, 
or  to  tuberculous  processes  elsewhere  in  the  body.  The  pathological 
lesions  and  clinical  symptoms  have  already  been  described  in  discussing 
Tuberculosis.  (See  Yol.  I,  pp.  641,  643.)  It  may  be  pseudolobar  but  is 
oftener  lobular  in  type.  The  symptoms  are  often  practically  identical 
with  those  of  non-tuberculous  bronchopneumonia;  but  in  other  cases 
the  process  develops  more  gradually,  the  symptoms  are  less  acute  and 
the  course  slower.  As  a  rule,  in  cases  of  the  first  kind  diagnosis  is  impossi¬ 
ble  except  by  examining  the  sputum  for  tubercle-bacilli;  although  the 
fact  that  the  lesions  when  localized  are  oftener  found  in  the  upper  lobe  is 
very  suggestive.  When  bronchopneumonia  develops  in  subjects  clearly 
tuberculous,  or  when,  in  the  course  of  a  pneumonic  affection,  other 
symptoms  suggesting  tuberculosis  appear,  such  as  those  of  meningitis, 
the  diagnosis  of  a  tuberculous  pulmonary  lesion  is  rendered  probable. 

9.  Bronchopneumonia  Secondary  to  Other  Diseases. — No  ref¬ 
erence  is  intended  here  to  the  occurrence  of  pneumonia  following  bron¬ 
chitis,  as  that  has  already  been  described.  In  many  secondary  cases, 
especially  after  infectious  diseases,  the  symptoms  of  these  are  altered  by 
or  modify  those  of  the  pneumonia.  With  measles  pneumonia  may 
occur  at  any  time  in  the  course  of  the  disease,  but  is  oftenest  seen  in  the 
stage  of  eruption  or  as  it  fades.  During  the  eruptive  period  the  tempera¬ 
ture  remains  elevated  and  the  symptoms  and  signs  of  pulmonary  con¬ 
solidation  develop,  the  cough  becomes  more  troublesome,  dyspnea 
appears  and  localized  fine  rales  may  be  added  to  the  coarser  rales  pre¬ 
viously  present.  Any  of  the  types  described  may  occur,  but  the  dis¬ 
seminated  and  the  protracted  forms  are  frequent,  or  the  pseudolobar  may 
be  seen  with  close  resemblance  to  croupous  pneumonia.  The  process  may 
be  simple  or  tuberculous.  Occasionally  the  pneumonia  appears  with  the 
symptoms  of  invasion  in  the  infectious  diseases  and  is  then  often  rapidly 
fatal.  In  pertussis  bronchopneumonia  is  prone  to  make  its  appearance 
after  the  disease  has  reached  its  height  or  is  in  the  stage  of  decline.  The 
onset  is  oftenest  insidious;  the  symptoms  and  physical  signs  of  the  bron¬ 
chitis  present  having  gradually  added  to  them  those  of  pneumonia, 
with  rise  of  temperature  which  generally  does  not  become  high,  marked 
dyspnea,  cyanosis,  and  the  evidences  of  a  severe  pneumonic  process. 
The  paroxysmal  cough  of  pertussis  may  be  to  a  large  extent  replaced  by 
the  non-paroxysmal  cough  of  pneumonia.  In  other  instances  the  onset 
is  much  more  abrupt ;  but  in  any  event  there  is  the  change  from  compara¬ 
tive  health  between  the  paroxysms  to  a  condition  of  decided  illness.  The 
disease  is  oftenest  of  the  disseminated  or  the  protracted  type,  or  very 
frequently  tuberculous  in  nature. 

In  scarlet  fever  the  development  of  bronchopneumonia  is  much  less 
frequent  than  in  measles  and  pertussis.  Its  onset  is  usually  evident 
except  in  the  exhausted  septic  cases,  where  it  may  be  readily  overlooked, 
since  the  fever  would  be  assigned  to  the  original  disease.  This  form  of 
pneumonia  is  very  often  attended  by  purulent  pleural  effusion.  As  a 
complication  of  grippe  pneumonia  is  common  and  may  be  either  of  the 
ordinary  or  of  the  pseudolobar  form.  The  onset  may  be  sudden  and 
the  existence  of  grippe  entirely  overlooked,  or  the  process  may  develop 
during  the  height  of  or  as  a  sequel  to  the  primary  disease.  In  the 
epidemic  of  grippe  of  1918  the  cases  of  pneumonia  were  often  very  severe, 
and  many  of  them  exhibited  a  peculiar  tendency  to  an  absence  of  leuco- 
cytosis,  and  similar  cases  have  been  encountered  since  that  time.  (See 
Vol.  I,  p.  540,  Fig.  151.)  In  other  instances  there  was  a  failure  of  the 
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ordinary  increase  of  the  rate  of  respiration.  The  predisposition  to  the 
development  of  empyema  as  a  sequel  was  also  noteworthy. 

Diphtheria  of  the  larynx  not  infrequently  has  bronchopneumonia  as  a 
complication.  In  other  cases  of  diphtheria  the  pneumonic  process 
develops  as  a  secondary  result  of  the  septic  condition.  Where  intubation 
has  been  performed,  the  diagnosis  is  difficult  since  the  presence  of  the 
tube  alters  the  character  of  the  auscultatory  signs. 

The  complication  of  gastroenteric  disease  by  pneumonia  has  already 
been  referred  to  in  considering  the  latent  form  of  the  latter  disorder. 
The  pulmonary  involvement  is  often  a  terminal  process,  and  the  absence 
or  slight  development  of  fever  with  the  greatly  debilitated  condition  of 
the  infant  renders  the  pneumonia  often  entirely  unsuspected. 

Rachitis ,  when  severe,  is  liable  to  be  complicated  by  a  broncho¬ 
pneumonia  of  a  very  protracted  form,  and  sometimes  with  little  fever. 
The  deformity  and  lack  of  firmness  of  the  thoracic  walls  make  respira¬ 
tion  rapid  and  very  dyspneic,  the  symptoms  being  increased  by  the 
special  tendency  to  atelectasis  present. 

Complications  and  Sequels. — Of  these  pleurisy  is  the  most  fre¬ 
quent.  A  pleurisy  attends  the  majority  of  cases  in  which  the  lesions  are 
quite  extensive.  It  was  found  present  in  18  per  cent,  of  418  autopsies  on 
bronchopneumonia  in  nurslings,  reported  by  Reano.1  It  is  oftener  dry 
than  serous.  As  recognizable  from  a  clinical  standpoint  it  is  not  as 
common  a  complication  as  in  croupous  pneumonia.  In  some  instances 
empyema  may  follow,  but  this,  too,  is  less  frequent  than  in  the  croupous 
form  of  the  disease.  Churchill2  found  it  in  but  1.5  per  cent,  of  557  cases 
of  bronchopneumonia.  During  the  epidemic  of  influenza  of  1920,  as 
seen  in  Philadelphia,  there  was  an  unusual  frequency  of  empyema  as  a 
sequel,  or  occurring  at  the  same  time  with  the  pneumonia.  Purulent 
otitis  media  is  very  common.  Tuberculosis  may  develop  as  a  sequel; 
but  most  cases  exhibiting  lesions  of  this  nature  probably  suffered  at  the 
beginning  from  a  bronchopneumonia  of  the  tuberculous  variety.  Diar¬ 
rhea  is  common  in  the  summer-season.  Bronchiectasis  and  emphysema 
may  persist  as  sequels  in  long-continued  cases.  Gangrene  of  the  lungs 
and  pneumothorax  are  unusual.  The  occurrence  of  numerous  small, 
scattered  abscesses  is  frequent,  especially  in  severe  or  long-continued 
attacks.  Various  purulent  inflammations  of  the  skin  may  develop  after 
severe  protracted  cases.  Nephritis,  purulent  arthritis  and  osteomyelitis 
are  only  occasionally  seen.  Meningitic  symptoms  are  not  infrequently 
observed  and  a  serous  meningitis  may  occur;  but  one  of  a  purulent  nature 
is  not  frequent.  Pericarditis,  perhaps  purulent,  is  a  rare  complication. 

Relapse  and  Recurrence. — Increases  of  the  elevation  of  tem¬ 
perature  accompanying  fresh  extensions  of  the  pathological  processes 
in  the  lung  are  almost  a  part  of  the  course  of  bronchopneumonia.  True 
relapses  are  also  common.  These  consist  in  a  return  of  fever  and  of 
other  symptoms  and  physical  signs  of  the  disease  from  a  few  days  to  a 
week,  or  sometimes  more,  after  convalescence  had  apparently  begun. 
(Fig.  289.)  This  may  take  place  in  another  part  of  the  lung  previously 
unaffected,  or  in  one  in  which  resolution  has  been  practically  completed. 

Recurrence,  in  the  sense  of  the  reappearance  of  the  disease  in  children 
entirely  well,  is  not  infrequent.  Indeed,  the  fact  that  the  child  has 
previously  had  bronchopneumonia  appears  to  a  certain  degree  to  be  a 
predisposing  factor  favoring  the  development  of  another  attack. 

1  La  Pediat.,  1913,  XXI,  588. 

2  Bost.  Med.  and  Surg.  Jour.,  1919,  CLXXXI,  87. 
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Relapse  or  recurrence  may  be  either  more  or  less  severe  than  the  first 
attack.  In  1  instance  in  a  child  of  8  months,  a  second  development  of  the 
disease  was  seen  4  or  5  weeks  after  the  first,  and  a  third  and  fatal  attack 
13  days  after  the  second.  Repeated  relapse,  as  seen  in  the  protracted 
form,  may  lead  to  the  development  of  a  chronic  bronchopneumonia. 

Course  and  Prognosis. — These  vary  greatly  with  the  type  of  the 
disease.  The  duration  of  the  average  case  of  lobular  bronchopneumonia 
is  2  to  3  weeks,  the  milder  cases  lasting  often  decidedly  less  than  this, 
and  many  severe  ones  considerably  longer  (Fig.  289).  The  temperature 
continues  sometimes  high,  but  oftener  irregular  throughout,  with  falls 
almost  to  normal,  there  being  no  characteristic  curve.  With  each 
extension  of  the  process  in  the  lungs  there  is  a  fresh  increase  of  fever. 
The  symptoms  of  respiratory  involvement  continue  marked  and  intensify 
as  the  process  extends  through  the  lung,  and  prostration  becomes  very 
decided  as  the  disease  progresses.  As  it  approaches  a  favorable  termina¬ 
tion  the  general  symptoms  improve  and  the  temperature  gradually  falls, 
although  it  is  still  liable  to  sudden  unexplained  elevations.  In  fatal 
cases  there  is  no  improvement  of  the  symptoms,  the  dyspnea  and  rapidity 
of  respiration  become  very  great,  the  pulse  grows  weak  and  increases  in 
rapidity,  cyanosis  becomes  marked  and  there  is  a  steady  progression 
toward  a  fatal  ending,  oftenest  from  respiratory  embarrassment.  Acute 
toxemic  cases  usually  die  in  from  1  to  2  days. 

In  the  disseminated  form  the  course  is  short,  the  fever  is  usually 
moderate,  accelerated  respiration  and  dyspnea  appear  very  early  and 
continue,  the  cough  is  labored  and  severe,  and  cyanosis  develops  early 
and  is  decided.  The  symptoms  promptly  increase  in  severity  in  fatal 
cases  and  the  temperature  often  becomes  hyperpyrexial,  before  death 
from  asphyxia  or  heart-failure  occurs  on  the  3d  or  4th  day.  In  patients 
recovering  the  symptoms  may  rapidly  ameliorate  or  may  change  into 
those  of  the  ordinary  type. 

The  pseudolobar  form  does  not  differ  from  the  ordinary  type  in  its 
course  except  that  the  temperature  is  sometimes  more  regular.  In  the 
latent  form  the  symptoms  remain  uncharacteristic  throughout,  cough 
may  be  absent,  and  fever  absent  or  slight.  The  duration  of  the  disease 
is  uncertain  since  its  onset  is  usually  not  discovered.  The  prognosis  is 
extremely  unfavorable. 

In  the  protracted  form  prostration  steadily  increases,  a  cachetic  state 
develops,  fever  persists  but  is  not  high  and  is  very  irregular,  and  death 
takes  place  after  from  5  to  10  weeks;  or  final  recovery  occurs,  the  symp¬ 
toms  and  physical  signs  changing  slowly,  and  the  evidences  of  general 
ill-health  being  still  slower  in  disappearing.  The  prognosis  is,  on  the 
whole,  unfavorable,  more  cases  dying  than  recovering. 

rlhe  prognosis  in  general  in  bronchopneumonia  is  always  doubtful; 
yet  patients  will  sometimes  convalesce  from  surprisingly  bad  conditions, 
and  the  prognosis  given  should  therefore  always  be  guarded.  The 
difficulty  in  making  an  accurate  diagnosis  in  many  cases,  and  the  personal 
element  of  the  investigator  which  consequently  exists,  render  statistics 
variable  and  misleading.  Figures  of  the  death-rate  range  all  the  way  from 
25  to  75  per  cent.  It  might  be  safely  placed  at  from  10  to  25  per  cent,  in 
private  practice,  and  much  higher  in  institutions.  It  is  influenced  by 
many  conditions.  The  primary  cases  are  the  most  favorable,  the  death- 
rate  in  bronchopneumonia  secondary  to  other  diseases  being  largely 
increased.  When  complicating  pertussis  the  mortality  is  very  high 
(Ziemssen,1  over  50  per  cent.).  In  bronchopneumonia  attending  measles 
1  Pleuritis  und  Pneumonie  im  Kindersalter,  Berlin,  1862,  339. 
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the  mortality  is  also  great  (Comby,1  81.39  per  cent,  in  85  cases).  In 
that  developing  during  diphtheria  nearly  all  die.  Rachitis  and  gastro¬ 
enteric  disorders  likewise  influence  the  prognosis  unfavorably.  In  cases 
due  to  the  pneumococcus,  especially  when  in  pure  culture,  the  course 
seems  generally  shorter  and  the  prognosis  better  than  in  other  forms. 
(See  also  p.  298  on  influence  of  different  types  of  pneumococcus.)  Age 
exercises  a  noteworthy  effect  on  the  mortality.  In  general  the  younger 
the  patient  the  more  liable  is  he  to  succumb.  The  mortality  percentage  is 
consequently  decidedly  highest  in  the  first  2  years  of  life,  and  in  the 
1st  year  half  or  more  of  the  cases  die.  Unfavorable  hygienic  condi¬ 
tions  of  any  sort  increase  the  danger  of  the  disease  and  the  mortality- 
percentage. 

Various  individual  symptoms  have  a  prognostic  significance.  Persist¬ 
ent  hyperpyrexia  of  over  105°F.  (40.5°C.)  is  a  bad  symptom.  There  is 
no  unfavorable  significance  in  a  brief  development  of  high  temperature. 
It  is  the  general  trend  of  the  pyrexia  which  is  important.  On  the  other 
hand,  the  low  temperature  of  the  latent  form  is  not  an  auspicious  indica¬ 
tion.  Among  other  unfavorable  signs  are  early  appearance  of  cyanosis 
or  other  evidences  of  cardiac  weakness;  marked  pallor  of  the  skin;  great 
dyspnea  arnd  decided  irregularity  of  the  respiration;  extensive  involve¬ 
ment  of  the  lungs;  persistent  excessive  tympanites;  disappearance  of 
cough  in  patients  not  otherwise  improving;  great  prostration  and  emacia¬ 
tion;  persistent  diarrhea;  prolongation  of  the  attack  for  over  4  weeks; 
repeated  convulsions  during  the  attack;  and  evidence  of  tuberculosis 
elsewhere  in  the  body. 

Diagnosis. — The  diagnosis  of  bronchopneumonia  from  the  croupous 
form  is  often  one  of  great  difficulty.  This  will  be  considered  later  in  dis¬ 
cussing  croupous  pneumonia.  Here  may  be  said  only  that  the  symptoms 
and  physical  signs  in  bronchopneumonia  are  in  general  slower  in  appear¬ 
ing,  grow  more  gradually  worse,  and  last  longer,  and  that  the  general 
symptoms  exhibit  a  severity  much  greater  than  in  croupous  pneumonia. 
From  bronchitis  bronchopneumonia  of  the  ordinary  type  is  to  be  dis¬ 
tinguished  by  the  higher  elevation  of  temperature,  greater  evidence  of 
illness,  increased  rapidity  of  respiration,  decided  dyspnea,  presence  of 
leucocytosis,  and,  later,  the  development  of  some  of  the  localizing  physical 
signs  described.  Severe  bronchitis  however,  cannot  always  be  distin¬ 
guished  early  from  bronchopneumonia.  There  may  in  it  be  decided 
dyspnea  and  the  fever  may  be  high.  This  fever,  however,  soon  falls. 
There  is  a  wider  diffusion  of  rales,  which  are  coarse  rather  than  fine. 
Localized  rales  and  persistence  of  fever  after  3  or  4  days  indicate  the 
probable  existence  of  bronchopneumonia.  Acute  bronchopneumonia 
is  frequently  preceded  by  a  bronchitis.  The  transition  is  characterized 
by  gradual  increase  of  temperature  and  of  rapidity  of  respiration,  with 
the  development  of  dyspnea  and  of  decided  prostration.  Acute  dissem¬ 
inated  bronchopneumonia  especially  cannot  always  be  differentiated 
from  severe  bronchitis,  but  in  the  former  the  fever  is  usually  higher  and 
finally  often  hyperpyrexial,  the  dyspnea,  prostration  and  cyanosis  are 
great,  and  the  respiration  rapid  and  more  labored. 

As  pointed  out  elsewhere,  (p.  307)  the  positive  differentiation  between 
a  simple  and  a  tuberculous  bronchopneumonia  is  usually  impossible  except 
by  the  discovery  of  tubercle-bacilli  in  the  sputum  procured  by  introduc¬ 
ing  a  swab  into  the  pharynx  (see  Vol.  I,  p.  651);  and  even  this  examination 
is  far  from  conclusive  if  a  negative  result  is  obtained.  Theoretically,  the 

1  Traite  de  mal.  de  1’enf.,  1904,  III,  397. 
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lesions  are  oftener  in  the  upper  lobe  and  in  front  in  the  tuberculous 
form,  the  course  is  slower,  and  the  temperature  less  high. 

In  very  young  infants,  and  in  older  infants  with  narrow,  deformed 
chests  due  to  the  presence  of  rickets,  the  diagnosis  must  sometimes  be 
made  between  bronchopneumonia  and  atelectasis.  The  absence  of  a 
rapidly  developing  prostration  and  high  fever  indicates  the  latter  condi¬ 
tion;  yet  fever  may  be  absent  or  slight  in  either  disease.  The  deep 
and  rapid  respiration  which  may  occur  in  acidosis  is  without  the  charac¬ 
teristics  of  actual  dyspnea  and  is  not  attended  by  cyanosis. 

The  employment  of  the  Roentgen  ray  is  of  service  in  recognizing  areas 
of  consolidation  in  the  lung.  Its  value  must  always  be  judged,  however, 
in  connection  with  the  symptoms  and  physical  signs  of  the  case.  The 
belief  that  the  recognition  of  bronchopneumonia  and  of  croupous  pneu¬ 
monia,  respectively,  and  the  differentiation  between  them  can  always  be 
made  by  this  would  appear  to  be  an  error.  Whereas  in  general  the  picture 
in  bronchopneumonia  shows  a  more  scattered  and  less  well-defined  shadow, 
yet  this  does  not  distinguish  the  affection  from  forms  of  pulmonary  tuber¬ 
culosis;  and,  on  the  other  hand,  the  pseudolobar  type  of  bronchopneumonia 
may  produce  a  shadow  as  intense  and  uniform  as  in  the  croupous  form. 

Treatment.  Prophylaxis. — Everything  must  be  done  to  prevent  the 
occurrence  of  the  disease.  Especially  in  infancy  the  danger  of  pneu¬ 
monia  developing  subsequent  to  chilling  must  be  guarded  against.  In 
general  the  prophylactic  measures  are  to  be  followed  recommended  for 
preventing  any  inflammation  of  the  respiratory  tract.  (See  p.  250  and 
Vol.  I,  p.  64.)  Association  of  infants  with  those  suffering  from  acute 
catarrhal  processes  of  the  respiratory  apparatus  needs  to  be  avoided, 
owing  to  the  possible  danger  of  infection  and  of  its  extension  to  the 
lungs.  There  seems  no  good  evidence  that  primary  bronchopneumonia 
is  itself  contagious,  although  that  secondary  to  the  infectious  diseases, 
especially  pertussis,  diphtheria,  and  measles,  would  appear  at  times  to 
be  able  to  communicate  itself  readily  to  other  children  with  these  diseases. 
Consequently  subjects  in  wards  for  infectious  diseases,  who  develop 
bronchopneumonia,  should  preferably  be  isolated.  Particularly  is 
care  to  be  taken  to  relieve  as  quickly  as  possible  a  bronchitis  from  which 
an  infant  chances  to  suffer,  since  this  disease  if  neglected  at  this  period 
of  life  is  so  frequently  followed  by  pneumonia. 

Treatment  of  the  Attack. — Although  various  attempts  havebeen  made 
to  establish  a  specific  treatment  for  the  disease  by  the  use  of  sera,  no 
certain  remedy  has  as  yet  been  obtained,  and  we  are  limited  to  treat¬ 
ment  which  is  purely  symptomatic.  The  researches  of  Cole  and  others 
(see  p.  298)  have  succeeded  in  obtaining  from  inoculated  horses  a  serum 
which  is  believed  to  possess  a  specific  action  in  cases  of  pneumococcus 
infection  of  the  Type  I  strain ;  but  inasmuch  as  this  variety  is  seldom  the 
cause  of  pneumonia  in  infancy  and  childhood,  it  is  of  little  aid  in  the 
therapeutics  of  the  disease  at  this  time  of  life.  For  the  same  reason  pro¬ 
phylactic  serum-treatment  is  not  available  in  early  life.  (See  also  Croup¬ 
ous  Pneumonia,  p.  340.) 

Hygiene. — The  patient  will  naturally  be  confined  to  bed.  His  position 
there  should  be  changed  frequently,  laying  him  now  upon  the  abdomen, 
now  on  one  side  or  the  other,  in  order  to  prevent  the  production  of  a 
hypostatic  congestion.  Infants  may  with  advantage  be  taken  up  for 
short  periods  and  held  in  the  nurse’s  arms,  and  possibly  dyspnea  may  be 
relieved  in  this  way.  In  like  manner  older  children  may  be  relieved  by 
extra  pillows.  All  this  is  an  individual  matter  and  must  be  suited  to  the 
case;  but  frequent  change  of  position  of  some  kind  is  essential. 
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The  open  cold-air  treatment,  referred  to  also  in  considering  Croupous 
Pneumonia  (see  p.  338),  has  come  increasingly  into  vogue  in  recent  years, 
and  is  undoubtedly  of  the  greatest  benefit  in  properly  selected  cases! 
There  are,  however,  many  exceptions  to  this,  and,  like  methods  of  treat¬ 
ment  of  any  sort,  it  cannot  be  used  without  discrimination.  This 
is  especially  true  of  very  young  infants  and  of  those  in  whom  a  bronchitis 
with  abundant  secretion  constitutes  the  predominating  element.  Here 
the  best  results,  in  my  experience,  are  obtained  by  placing  the  patient  in 
a  room  with  warm,  moist  air,  and  using  the  croup-tent  when  necessary. 
Just  as  the  improvement  and  increased  comfort  is  in  many  cases  often 
very  marked  when  the  patient  is  placed  in  the  open  air,  so  in  other  cases 
it  is  surprising  what  relief  to  the  cough,  dyspnea,  cyanosis  and  general 
distress  may  promptly  follow  treatment  with  a  croup-tent.  Only  trial 
may  serve  in  many  instances  to  show  which  plan  is  more  applicable. 
The  cold-air  treatment,  although  so  often  effective,  would  appear  to 
have  been  based  upon  a  physiological  observation  which  has  not  been 
sustained  by  further  studies,  viz.  that  it  increases  blood-pressure  and 
that  this  increase  is  a  matter  to  be  desired.  The  observations  of  Free¬ 
man1  and  of  Morse  and  Hassman2  and  others  would  indicate  that  the 
blood-pressure  does  not  bear  any  relationship  to  the  temperature  of  the 
surrounding  air,  and  that  it  may  even  rise  after  the  child  has  returned  to 
the  warm  room;  and  it  has  been  shown  by  others  that  it  possesses  little 
relationship  to  the  prognosis.  This  does  not,  however,  negative  the 
undoubted  improvement  in  the  general  condition  which  many  children 
show  through  cold-air  treatment.  It  is  mentioned  here  for  the  purpose 
of  warning  against  the  acceptance  of  routine  treatment  of  this  or  any 
sort.  As  the  air  under  a  croup-tent  readily  becomes  overheated  and  lack¬ 
ing  in  freshness,  the  use  of  the  tent  should  not  be  continuous.  Always, 
too,  in  moist-room  treatment  or  under  any  other  conditions  measures 
must  be  taken  to  insure  that  the  air  is  pure.  An  open  fire-place  with  fire 
burning  offers  one  of  the  most  satisfactory  means  for  obtaining  this,  or 
two  rooms  may  be  used  and  the  patient  taken  from  one  to  the  other  after 
this  has  been  well  aired  and  warmed.  In  all  cases  which  become  pro¬ 
tracted,  and  in  those  with  comparatively  little  catarrhal  secretion,  the 
cold-air  treatment  should  be  tried. 

Diet. — Milk  is  probably  the  best  general  food,  but  this  need  not  be 
the  only  article  of  diet.  The  appetite  is  so  diminished  that  there  can  be 
given  any  form  of  digestible  liquid  or  semi-liquid  nourishment  suitable  to 
the  age,  which  the  patient  can  be  induced  to  take.  This  is  of  importance, 
as  the  disease  is  usually  an  exhausting  one  with  a  more  or  less  prolonged 
course.  The  state  of  the  digestion  is  sometimes  such  that  undiluted 
cow’s  milk  is  not  well  tolerated.  An  abundant  supply  of  water  must  be 
furnished,  and  if  not  enough  liquid  is  ingested  a  daily  enteroclysis  is  of 
value,  or  sometimes  in  urgent  cases  an  intraperitoneal  injection.  (See 
Vol.  I,  p.  260.) 

Counterirritation. — Treatment  of  this  sort  is  of  benefit  especially  in 
cases  with  a  large  bronchitic  element.  The  frequently  repeated  applica¬ 
tion  of  mustard-plasters  every  3  or  4  hours  is  one  of  the  best  remedies 
under  these  circumstances.  This  is  useful,  too,  in  instances  of  failing 
heart  or  respiration,  but  less  so  in  urgent  cases  than  is  the  strong  mustard- 
pack,  the  favorable  action  of  which  is  sometimes  truly  remarkable. 
(See  Vol.  I,  p.  271.)  The  cotton-jacket  is  in  my  opinion  of  little  value. 

1  Amer.  Jour.  Med.  Sci.,  1916,  CLI,  1. 

2  Amer.  Jour.  Dis.  Child.,  1916,  XII,  445. 
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Poultices  and  similar  applications  are  rarely  useful,  and  often  harmful 
through  their  weight  and  interference  with  the  ease  of  respiration.  Dry 
cups  are  often  of  advantage  in  severe  cases. 

Inhalations. — These  are  of  great  service  in  relieving  cough.  Benzoin 
and  menthol  may  be  used  in  the  water  employed  in  the  moist-room  treat¬ 
ment,  or  given  from  a  croup-kettle  under  a  tent.  Inhalations  of  oxygen, 
not  too  continuously  employed,  are  sometimes  of  value  in  cardiac  or 
respiratory  failure.  For  children  placed  in  the  croup-tent  the  adminis¬ 
tration  of  oxygen  may  often  be  combined  with  that  of  the  water-vapor, 
as  tending  to  increase  the  vitality  of  the  air  in  the  tent.  The  disappoint¬ 
ing  results  obtained  from  the  use  of  oxygen  are  doubtless  due  in  many 
cases  to  its  late  employment.  Even  when  given  by  the  ordinary  crude 
method  of  inhalation,  by  which  only  about  5  per  cent,  of  it  reaches  the 
lungs,  it  can  be  observed  clinically  that  cyanosis  is  relieved  or  improved. 
The  gas  can  be  administered  for  a  few  minutes  every  hour  or  hour, 
depending  upon  the  degree  of  cyanosis.  Ribadeau-Dumas,  Meyer  and 
Demerliac1  have  employed  with  benefit  a  type  of  oxygen-chamber 
resembling  an  incubator.  We  have  had  excellent  results  by  administer¬ 
ing  it  through  a  catheter  strapped  in  place  as  a  nasal  tube. 

Hydrotherapy . — This  fulfills  many  purposes  in  the  treatment  of 
bronchopneumonia.  In  infants  the  warm  tub-bath  (98°  to  100°F.) 
(36.7°  to  37.8°C.),  given  every  3  hours  if  the  temperature  of  the  patient 
exceeds  103°F.  (39.4°C.)  or  if  there  are  decided  nervous  manifestations, 
often  produces  fall  of  temperature,  stimulates  the  circulation,  relieves 
restlessness  and  dyspnea  and  induces  sleep.  (See  Vol.  I,  p.  268.)  It  is, 
I  believe,  one  of  the  best  of  measures  in  the  management  of  broncho¬ 
pneumonia.  In  cases  with  very  feeble  circulation  and  in  those  suffering 
from  bronchopneumonia  with  low  temperature,  brief  plunging  into  the 
hot  bath  (105°F.)  (40.6°C.)  with  or  without  mustard  is  sometimes  helpful. 
The  tepid  pack  (80°  to  90°F.)  (26.7°  to  32.2°C.)  followed  by  wrapping  in 
blankets  is  often  successful  in  the  reduction  of  fever,  and  may  be  used  in 
any  case  of  hyperpyrexia  in  older  children  where  the  tub-bath  cannot 
be  employed.  Sponging  is  usually  more  tedious  and  trying  to  the  child 
and  less  efficacious  than  the  tub-bath. 

Many  older  children  and  most  infants  do  not  tolerate  cold  water  well, 
and  sponging  or  tubbing  with  water  of  70°F.  (21.1°C.)  is  seldom  more 
efficacious  and  generally  much  more  depressing  than  the  use  of  warm 
water.  Indeed,  hydrotherapy  in  any  form  must  be  suited  to  the  case, 
as  it  is  often  not  well  borne.  All  symptoms  indicating  cardiac  debility 
are  of  especial  warning  against  the  use  of  cold  water. 

Internal  Medication. — There  should  be  no  routine  method  in  the  use 
of  drugs  in  this  disease.  In  fact,  they  should  be  given  only  with  care, 
when  really  needed,  and  with  due  consideration  of  the  possible  secondary 
evil  effects  particularly  upon  the  digestive  apparatus.  At  the  same  time 
when  given  at  all  the  dosage  should  not  be  so  small  that  it  can  serve  no 
useful  purpose.  Moderate  stimulation  is  advisable  in  many  instances. 
It  is  easier  to  sustain  the  strength  of  the  patient  than  it  is  to  restore  it 
after  failure  has  taken  place.  Much  has  been  written  against  the 
employment  of  alcohol,  and  there  is  no  doubt  that  it  has  been  used  too 
frequently  and  when  not  indicated.  My  belief,  from  long-continued  clin¬ 
ical  observation,  is  that  in  some  way  it  does  good  in  many  cases  to  an  ex¬ 
tent  not  attained  by  anything  else.  This  by  no  means  signifies  that  every 
case  should  receive  alcohol.  The  initial  dose  should  be  small,  15  to  20 

1  Le  Nourrisson,  1923,  XI,  243. 
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minims  (0.92  to  1.23)  of  whiskey  or  its  equivalent,  every  3  hours  for  a 
child  of  2  years,  increasing  the  quantity  if  needed.  The  milder  cases  need 
no  stimulation  whatever.  Tincture  of  digitalis  or  other  reliable  prepara¬ 
tion  is  invaluable  if  cardiac  failure  threatens,  as  shown  by  the  appearance 
of  pallor  or  of  slight  cyanosis  of  the  lips,  cheeks  and  fingers.  Its  action 
is,  however,  slow.  From  1  to  2  minims  (0.062  to  0.123)  every  4  to  6 
hours  for  an  infant  of  1  year  is  a  moderate  dosage,  and  more  recent 
studies  indicate  that  it  can  be  increased  with  advantage  much  beyond 
this.  Here  it  should  be  emphasized  that,  inasmuch  as  cardiac  failure  is 
the  occurrence  most  to  be  dreaded  in  bronchopneumonia,  it  is  much 
better  to  begin  the  administration  of  digitalis  unnecessarily  early  than 
too  late.  It  is  difficult  to  restore  a  failing  heart.  (For  the  dosage  of 
digitalis,  see  p.  412.)  For  rapid  stimulation  in  cases  of  sudden  cardiac 
or  respiratory  failure  reliance  should  be  placed  upon  hypodermic  injec¬ 
tions  of  2  to  4  minims  (0.123  to  0.246)  of  camphor  in  olive  oil  (1:10), 
caffeine  sodio-benzoate  (Y  to  gr.)  0.008  to  0.016)  or  epinephrin  (2  to  4 
minims  (0.123  to  0.246)  of  a  1:1000  solution)  for  a  child  of  1  year. 
Nitroglycerine  hypodermically,  Yoo  gr.  (0.0003)  for  a  child  of  1  year,  is 
often  a  valuable  remedy  in  relieving  an  overburdened  heart.  Atropine 
given  by  the  mouth  or  hypodermically  is  not  only  a  serviceable  respiratory 
stimulant,  but,  I  think,  very  useful  administered  in  cases  where  there  is  a 
large  amount  of  secretion  in  the  lungs.  The  dose  may  be  Yooo  1°  Ho 00 
of  a  grain  (0.00003  to  0.00006)  every  3  to  4  hours  for  a  child  of  1  year, 
flushing  of  the  face  indicating  that  the  remedy  must  be  suspended  or 
diminished  in  amount.  Of  strychnine  I  make  but  little  use.  It  may  be 
exhibited  in  doses  of  Yoo  of  a  grain  (0.0002)  every  3  or  4  hours  at  1  year 
for  cardiac  debility,  but  offers  no  advantage  over  other  drugs  less  likely 
to  produce  nervous  excitability.  What  has  been  already  said  (p.  313), 
regarding  the  prognostic  value  of  the  blood-pressure,  is  to  be  borne  in  mind 
in  the  choice  of  the  drugs  mentioned;  and  none  which  have  proven  them¬ 
selves  clinically  useful  need  as  yet  be  discarded  on  account  of  their 
apparent  physiological  action  as  determined  by  animal  experimentation. 

The  sedative  of  most  value  is  opium,  but  this  must  be  employed  with 
great  judgment,  since  it  tends  to  interfere  with  respiration,  to  diminish 
too  greatly  the  expulsive  power  of  the  cough,  and  to  increase  the  tympa¬ 
nites.  It  is  indicated  in  those  cases  where  a  racking,  incessant  cough  is 
weakening  the  strength  of  the  patient  and  preventing  sleep,  and  is  not 
relieved  in  other  ways.  Deodorized  tincture  of  opium  in  doses  of  Y  f°  1 
minim  (0.031  to  0.062)  may  be  given  to  a  child  of  1  year,  repeated  as  indi¬ 
cated  ;  while  for  older  children  heroine  is  a  useful  sedative.  An  emetic  is  at 
times  of  value  for  patients  in  whom  the  lungs  appear  to  be  filled  with  secre¬ 
tion,  interfering  greatly  with  respiration.  It  is  not  often  required.  The 
coal-tar  antipyretics  in  small  doses  (1  to  1Y  grams  (0.065  to  0.98)  of  anti- 
pyrine  or  phenacetin  for  a  child  of  2  years)  are  often  serviceable  for 
relieving  nervous  symptoms,  and  may  be  employed,  too,  in  those  cases  of 
hyperpyrexia  in  which  hydrotherapy  is  not  well  tolerated.  The  dose 
may  be  repeated  at  frequent  intervals  until  some  effect  is  produced,  but 
great  care  must  be  exercised  not  to  give  such  an  amount  as  will  result  in 
decided  fall  of  temperature  with  sweating  and  depression.  Their 
employment  to  reduce  fever  is  seldom  called  for. 

Special  Symptoms  and  Complications. — The  treatment  of  most  of 
such  symptoms  has  already  been  outlined  in  what  has  preceded.  A  few 
additional  remarks  may  be  in  place,  partly  in  the  way  of  condensed 
review : — Cyanosis  and  pallor  demand  stimulation.  If  sudden  and  severe, 
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with  collapse,  the  hot  mustard-pack  or  the  mustard-bath  is  indicated, 
oxygen  should  be  given,  and  hypodermic  stimulation  must  be  vigorous. 
Fever  requires  no  treatment  if  moderate  (103  to  104°F.),  (39.4°  to  40°C.), 
except  the  employment  of  warm  tub-baths.  In  fact,  except  in  cases  of 
hyperpyrexia,  the  fever  does  no  harm,  and  its  treatment  is  rather  for  the 
relief  of  any  attending  nervous  symptoms.  Excessive  bronchial  secre¬ 
tion  is  best  treated  by  counterirritation  and  atropine.  Expectorants  of 
any  sort  are  of  doubtful  value.  Cough  is  often  relieved  by  inhalations; 
if  not,  opiates  in  small  dose  and  given  carefully  may  be  needed.  Nervous 
symptoms  are  to  be  treated  by  hydrotherapy  or  by  the  administration  of 
small  repeated  doses  of  antipyrine  or  phenacetin.  Tympanites  is  to 
be  relieved  by  the  use  of  the  rectal  tube,  douching  the  intestine  with  a 
saline  solution,  the  employment  of  stimulants,  the  application  of  weak 
mustard-plasters  to  the  abdomen  and  the  administration,  per  rectum, 
of  milk  of  asafetida.  In  severe  cases,  where  respiration  is  greatly 
interfered  with  by  the  upward  pressure  of  the  accumulation  of  gas,  a  hypo¬ 
dermic  injection  of  eserine,  >£00  of  a  grain  (0.00013)  to  a  child  of  2  years, 
often  gives  great  relief.  It  is,  however,  a  depressing  remedy.  Pituitrin 
is  sometimes  of  service  in  this  condition.  Diarrhea  and  vomiting  may 
demand  a  change  of  the  diet,  especially  a  temporary  withdrawal  of  milk. 
Douching  of  the  bowel  is  also  of  benefit  for  these  symptoms,  as  is  fre¬ 
quently  the  administration  of  a  cathartic.  Convulsions  occurring  during 
the  disease  require  bromides  and  possibly  chloral;  and  in  certain  cases 
where  increase  of  cerebro-spinal  fluid  exists  lumbar  puncture  is  indicated. 
There  is,  however,  a  possible  danger  in  this  procedure,  through  the  relief 
of  intracranial  pressure  favoring  the  passage  of  microorganisms  from  the 
blood-stream  into  the  subarachnoid  space.  We  have  on  2  occasions 
seen  pneumococcic  meningitis  develop  after  spinal  puncture  in  cases  of 
pneumonia.  The  relief  of  intracranial  pressure  by  the  oral  or  rectal 
administration  of  magnesium  sulphate  is  to  be  considered  (Fay).1 
In  certain  cases  of  pneumonia  dehydration  may  occur  because  sufficient 
fluid  is  not  taken.  It  is  advisable  to  watch  fluid  intake  closely,  and  if 
enough  cannot  be  administered  by  mouth  it  should  be  given  under  the 
skin,  intraperitoneal  injections  being  less  suitable  because  of  the  added 
embarassment  to  breathing  they  might  produce,  especially  if  any  abdom¬ 
inal  distention  is  present. 

Specific  means  of  treating  pneumonia  as  well  as  other  therapeutic 
measures,  some  of  which  apply  to  both  croupous  and  broncho  pneumonia, 
are  discussed  elsewhere.  (See  p.  340.) 

Convalescence. — After  the  disease  is  over,  patients  often  need  tonic 
treatment,  and  especially  change  of  climate  to  a  region  where  the  child 
can  be  nearly  all  day  in  the  open  air.  This  is  especially  true  if  decided 
debility  remains  or  the  physical  signs  are  slow  in  disappearing. 

CROUPOUS  PNEUMONIA 
(Lobar  Pneumonia.  Fibrinous  Pneumonia) 

For  reasons  already  given  (see  p.  295)  “lobar”  is  an  unsuitable  term, 
and  of  the  others  the  word  “croupous”  has  been  by  usage  associated 
so  long  with  the  disease  that  it  may  well  be  retained.  “Congestion  of 
the  lungs”  is  a  title  to  be  avoided  since  in  its  active  form  this  condition 
is  only  the  early  stage  of  the  pneumonic  process. 

1  Jour.  Amer.  Med.  Assoc.,  1925,  LXXXIV,  1261. 
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Etiology. — The  influence  of  age  is  an  important  predisposing  cause; 
yet  from  the  fact  that  children  attacked  recover  in  the  large  majority  of 
cases,  and  for  other  reasons  already  presented  (p.  295)  statistics  upon 
the  matter  are  not  reliable.  The  disease  is  in  any  event  one  of  the  most 
common  affections  in  early  life.  Any  age  may  suffer  from  it  and  even 
congenital  cases  with  intra-uterine  infection  are  reported  by  Netter,1 
Levy2  and  others.  Yet  it  is  much  less  often  observed  in  the  first  2  years 
of  life,  and  especially  in  the  1st  year,  than  is  bronchopneumonia.  It 
then  increases  in  frequency,  more  cases  occurring  from  2  to  6  years  of 
age  than  at  any  other  period  in  early  life.  The  statistics  of  Comby3 
in  356  cases  in  children  give  from  3  months  to  2  years,  45  cases  (13  per 
cent.);  2  to  5  years,  170  (48  per  cent.);  5  to  10  years,  102  (29  per  cent.); 
10  to  15  years,  39  (11  per  cent.).  Holt  and  Howland4  in  500  cases  found 
in  the  1st  year  76  cases  (15  per  cent.) ;  from  2  to  6  years,  309  (62  per  cent.) ; 
from  7  to  11  years,  104  (21  per  cent.);  from  10  to  14 years,  11  (2  per  cent.). 
Dunlop's6  figures  vary  considerably  from  those  given,  principally  with 
reference  to  the  frequency  in  early  childhood.  Thus  in  147  cases  there 
were  under  2  years,  45  (31  per  cent.);  2  to  5  years,  42  (28  per  cent.);  5 
to  12  years,  60  (41  per  cent.). 

Sex  is  a  much  less  important  etiological  factor  in  early  life  than  it 
is  in  adults,  although  a  somewhat  larger  number  of  males  appear  to  be 
attacked.  Season  exerts  a  decided  influence,  the  greatest  number  of 
cases  developing  in  the  colder  months  of  the  year  and  most  of  all  in  the 
spring.  In  Comby 's  series  of  356  cases  138  (39  per  cent.)  occurred  in 
the  spring;  72  (20  per  cent.)  in  summer;  57  (16  per  cent.)  in  autumn 
and  89  (25  per  cent.)  in  winter.  The  disease  is  wide-spread  in  the  temper¬ 
ate  zone  but  less  common  in  the  tropics. 

Causes  resulting  in  direct  irritation  of  the  mucous  membrane  appear 
to  be  important.  Primarily  here  is  exposure  to  chilling,  the  congestion 
of  the  mucous  membrane  which  this  produces  allowing  the  germs  of  the 
disease  to  enter  the  lungs.  In  the  same  way  trauma  of  the  chest,  as  by 
a  blow  or  by  a  fall  from  the  bed  or  coach,  is  sometimes  followed  by  the 
development  of  pneumonia.  General  anaesthesia  especially  with  ether 
may  be  a  cause,  particularly  in  the  case  of  operations  on  the  upper  abdo¬ 
men.  The  previous  health  predisposes  only  to  a  limited  extent.  The 
great  majority  of  cases  are  primary  in  origin  and  occur  in  previously 
healthy  children.  Although  infants  in  a  debilitated  state  of  health  may 
contract  it,  the  disease  is  more  liable  in  these  subjects  to  be  of  the  broncho- 
pneumonic  type.  The  only  decided  exception  is  tracheobronchitis, 
which  may  readily  be  followed  by  either  bronchopneumonia  or  the 
croupous  form.  Even  this  condition,  however,  is  oftener  absent  than 
present  as  a  precursor  of  croupous  pneumonia.  The  various  infectious 
diseases,  especially  diphtheria,  pertussis,  grippe  and  measles,  may  not 
infrequently  be  accompanied  by  croupous  pneumonia  in  older  children, 
but  bronchopneumonia  is  the  variety  oftenest  seen.  An  earlier  attack 
exercises  a  predisposing  influence  for  a  later  recurrence  of  the  disease, 
although  this  may  be  classified  rather  as  an  individual  prediposition. 
Ziemssen6  found  19  out  of  201  cases  of  pneumonia  in  children  in  whom 
the  disease  had  occurred  previously,  and  in  some  of  them  more  than  once. 

1  Soc.  de  biol.,  1889,  I,  187. 

2  Arch,  exper.  Path.  u.  Pharm.,  1889,  XXVI,  155. 

3  Traite  des  mal.  de  l’enf.,  1904,  III,  425. 

4  Dis.  of  Inf.  and  Child.,  1922,  506. 

6  Brit.  Med.  Jour.,  1908,  II,  368. 

6  Pleuritis  und  Pneumonie  im  Kindersalters,  1862,  153. 
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So,  too,  a  family  predisposition  exists  and  occasionally  two  children 
in  a  family  will  be  attacked  by  pneumonia  at  the  same  time.  Even  the 
epidemic  outbreak  of  croupous  pneumonia  has  been  reported  by  different 
observers  but  is  unusual,  and  contagiousness  exists  to  a  very  slight 
degree.  This  latter  question  has  been  studied  by  Netter.1 

Exciting  Cause. — The  disease  is  clearly  an  infectious  one  and  is  often 
with  propriety  classified  by  writers  under  infectious  disorders.  The 
first  germ  intimately  associated  with  it  in  medical  literature  was 
the  pneumobacillus  of  Friedlander,2  but  it  has  since  been  proven  that  the 
usual  agent  is  that  designated  the  diplococcus  lanceolatus  (diplococcus 
pneumoniae)  or  pneumococcus,  earlier  described  by  others  but  claimed  to 
be  the  cause  of  pneumonia  by  Frankel3  and  by  Weichselbaum.4  With 
this  may  be  associated  the  streptococcus,  staphyloccocus,  influenza- 
bacillus,  typhoid  bacillus,  colon  bacillus,  pneumobacillus,  or  other 
germs;  and  exceptionally  the  Friedlander  bacillus  acting  alone  would 
appear  to  produce  the  disease.  The  researches  of  Cole,  Doohez,  Mit¬ 
chell  and  others  upon  the  different  strains  of  pneumococcus,  their  fre¬ 
quency  of  occurrence  and  their  prognostic  influence  have  already  been 
referred  to  in  the  section  upon  Bronchopneumonia  (p.  298).  In  the  90 
cases  of  pneumonia  studied  by  Mitchell,5  nearly  all  of  them  of  the  croup¬ 
ous  form,  approximately  75  per  cent.,  showed  the  presence  of  Type  I 
of  the  pneumococcus.  The  studies  of  Lyon6  in  73  cases  of  croupous 
pneumonia  or  post-pneumonic  empyema  in  children  found  Type  I  present 
in  29.9  per  cent.;  an  unusually  large  number.  The  pneumococcus  is 
found  in  the  affected  lung,  the  sputum,  and  in  complicating  lesions  such 
as  pleurisy,  pericarditis,  meningitis,  and  peritonitis,  and  not  uncommonly 
is  discoverable  in  the  blood.  The  germ  probably  makes  its  way  directly 
from  the  nasopharynx  to  the  lung,  where  it  infects  the  mucous  membrane 
which  has  lost  its  resisting  power;  or  perhaps  it  enters  the  blood-vessels 
through  the  enfeebled  mucous  membrane  of  the  nasopharynx. 

Pathological  Anatomy. — Opportunity  to  study  the  lesions  in  early 
life  is  not  frequent  owing  to  the  low  rate  of  mortality.  The  changes  found 
are  much  the  same  as  in  adult  life,  with  an  increased  tendency  to  bronchial 
catarrhal  inflammation  and  to  pleurisy.  The  basis  of  the  process  is  a 
fibrinous  inflammation  occupying  the  alveoli  and  bronchioles.  In  the 
first  stage,  that  of  congestion,  there  is  hyperemia  of  the  affected  area, 
rendering  it  edematous  and  dark-red  in  color.  An  exudation  of  serum 
and  round  cells  into  the  alveoli  begins  and  the  lining  epithelium  is  swol¬ 
len.  The  stage  of  congestion  lasts  usually  a  few  hours  only,  but  may 
be  prolonged  several  days.  In  the  second  stage,  that  of  red  hepatization, 
the  affected  pulmonary  tissue  is  hard,  swollen  and  on  section  cuts  and 
looks  like  liver,  but  with  a  coarsely  granular  surface.  The  alveoli  and 
bronchioles  are  filled  with  an  exudation  of  fibrin,  epithelial  cells,  pneu¬ 
mococci,  and  red  and  white  blood-corpuscles,  the  fibrin  predominating 
and  being  found  in  the  lymph-spaces  as  well.  There  is  usually  a  pneu- 
mococcic  fibrinous  exudate  of  varying  thickness  upon  the  pleura,  perhaps 
only  sufficient  in  amount  to  make  the  surface  appear  lustreless  and  rough. 
The  duration  of  the  second  stage  is  variable,  from  several  days  up  to  1 
or  2  weeks.  The  third  stage,  that  of  grey  hepatization,  develops  gradually 

1  Arch,  gen  de  med.,  1888,  CLXI,  530. 

2  Fortschr.  d.  Med.,  1883,  I,  715. 

3  Verhandl.  Ill,  Kong.  inn.  Med.,  1884,  III,  17. 

4  Wien.  med.  Jahrbticher,  1886,  483. 

5  Jour.  Penna.  State  Med.,  Assoc.,  1917,  XX,  343. 

6  Amer.  Jour.  Dis.  Child.,  1922,  XXIII,  72. 
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from  the  second,  the  lung  becoming  more  moist  and  paler  from  the 
presence  of  less  congestion  and  through  the  increase  of  the  exudation  of 
white  blood-cells  which  have  undergone  fatty  degeneration.  The  pleural 
inflammation  persists  and  sero-fibrinous  or  sero-purulent  fluid  may  be 
found  in  the  pleural  cavity.  The  fourth  stage,  that  of  resolution,  follows, 
the  lung  becoming  softer  and  again  containing  air.  The  change  is 
brought  about  by  the  liquefaction  of  the  inflammatory  products,  which 
are  for  the  most  part  absorbed  by  the  lymphatic  vessels  and  to  a  limited 
extent  removed  by  way  of  the  bronchi  in  the  form  of  sputum.  Resolution 
lasts  but  a  few  days  as  a  rule ;  but  sometimes  is  considerably  delayed  and 
may  not  be  complete  for  weeks  or  months.  (See  Delayed  Resolution,  p. 
334.)  It  generally  begins  with  the  fall  of  temperature  to  normal.  In 
some  cases  the  stage  of  grey  hepatization  is  followed  by  the  infiltration  of 
the  affected  tissue  with  great  numbers  of  pus-cells,  but  this  is  uncommon. 

In  cases  where  the  consolidation  has  extended  slowly  not  all  portions 
of  the  lung  show  at  autopsy  the  same  stage  in  the  pathological  process; 
one  region  perhaps  being  merely  congested  while  another  is  about  to 
undergo  resolution,  and  a  somewhat  mottled  condition  results. 

In  addition  to  the  pleura  other  organs  than  the  lung  often  exhibit 
alterations.  The  bronchial  lymph-nodes  are  swollen  and  the  mucous 
membrane  of  the  trachea  and  larger  bronchi  is  generally  reddened.  Occa¬ 
sionally  pericarditis,  peritonitis  or  meningitis  may  occur.  Rarely  the 
lesions  of  arthritis,  parotitis  or  general  pneumococcic  septicemia  may  be 
found. 

Portions  of  the  Lung  Involved. — According  to  most  investigators 
the  disease  appears  to  be  localized  oftenest  either  in  the  right  upper  lobe 
or  the  left  lower  lobe.  As  to  the  frequency  in  more  detail  statistics  vary 
somewhat.  Barthez  and  Sanne1  in  408  cases  found  it  in  the  right  upper 
lobe  170  cases;  left  upper  lobe  47;  right  lower  lobe  41;  left  lower  lobe  69. 
Comby’s2  figures  based  on  356  cases  differ  somewhat  from  these;  viz. 
right  apex  117  cases;  right  base  31;  left  apex  65;  left  base  75.  In  each 
series  the  remaining  cases  were  distributed  in  various  other  parts  of  the 
lung.  In  Dunlop’s3  147  cases  the  distribution  was:  left  base  63  cases; 
right  base  25;  right  apex’23;  left  apex  11;  both  lungs  8;  whole  of  one  lung 
10.  Koplik4  in  217  cases  found  involvement  of  the  right  upper  lobe  in  74; 
right  lower  and  middle  lobes  49;  left  upper  lobe  35;  left  lower  lobe  58. 
Cunningham6  in  1500  cases  up  to  13  years  of  age  found  the  involvement 
as  follows:  Left  lower  lobe  565;  right  lower  lobe  500;  right  upper  lobe 
440;  left  upper  lobe  220;  right  middle  lobe  about  60.  Generally,  then,  a 
considerable  part  of  one  lung  is  affected  and  the  remaining  pulmonary 
tissue  is  uninvolved;  but  in  a  varying  percentage  (Comby,  2  per  cent.), 
(Jurgensen,6  9.76  per  cent.),  (Holt  and  Howland,7  13  per  cent.),  (Dunlop, 
5  per  cent.)  the  pneumonia  is  double,  portions  of  both  lungs  being  diseased. 

Symptoms.  (1)  Typical  Course. — In  well-marked  and  what 
might  be  called  typical  cases  the  disease  begins  suddenly,  usually  with 
vomiting,  accompanied  by  sudden  rise  in  temperature  and  sometimes 
diarrhea.  In  infancy  there  is  often  an  initial  convulsion  which  replaces 
the  chilliness  of  early  childhood  and  the  rigor  occasionally  seen  in  later 
childhood.  The  patient  looks  and  feels  ill.  There  is  headache,  pros- 

1  Traite  des  mal  de  l’enf.,  1884,  I,  712. 

2  Loc.  cit.,  432. 

3  Jjqq%  cit • 

4  Bost.  Med.  and  Surg.  Jour.,  1905,  CLII,  741. 

5  Bost.  Med.  and  Surg.  Jour.,  1916,  CLXX1V,  753. 

6  Ziemssen’s  Handbuch  der  spec.  Path.  u.  Therap.,  1874,  V,  50. 

7  Loc.  cit.,  433. 


320 


THE  DISEASES  OF  CHILDREN 


tration,  flushed  face,  accelerated  respiration  and  pulse,  thirst,  loss  of 
appetite,  and  often  pain  referred  to  the  chest  or  the  abdomen.  Cough 
may  be  frequent,  dry,  harassing  and  painful,  or  may  be  trivial.  As 
the  disease  progresses  the  symptoms  continue  in  force;  the  fever  remains 
high;  the  tongue  is  coated;  respiration  may  become  more  dyspneic,  with 
moving  of  the  alse  of  the  nose  and  a  moaning  expiration;  the  face 
is  flushed;  there  is  a  slight  cyanotic  tint  to  the  cheeks,  lips  and  finger¬ 
tips;  and  later  may  follow  more  or  less  delirium,  especially  or  solely  at 
night,  or  stupor.  No  change  takes  place  for  the  better,  although  often 
for  the  worse.  The  dyspnea  perhaps  grows  greater,  the  pulse  more  rapid, 
and  the  strength  less,  with  a  decided  degree  of  prostration  and  apathy; 
but  by  the  end  of  from  5  to  7  days  the  temperature  falls  rapidly  by  crisis 
to  normal,  perspiration  occurs,  respiration  becomes  easy,  all  unfavorable 
symptoms  promptly  disappear,  and  convalescence  is  rapid.  In  some 
cases  the  fall  of  temperature  is  often  accompanied  by  very  profuse 
sweating,  feeble  pulse,  coldness  of  the  extremities,  pallor,  decided  pros¬ 
tration,  drowsiness,  and  sometimes  signs  of  undoubted  collapse.  In 
cases  which  terminate  fatally  without  crisis  the  respiration  becomes 
more  labored,  and  often  finally  shallow  and  very  rapid;  coldness  of  the 
extremities  develops;  there  is  cyanosis;  rapid,  feeble  pulse,  and  increasing 
stupor  and  prostration. 

A  more  detailed  study  of  the  characteristics  usually  met  with  is 
necessary: 

Onset. — Prodromal  symptoms  lasting  a  few  hours  are  sometimes 
observed;  these  consisting  of  malaise,  headache,  and  chilliness.  As  a 
rule,  however,  such  manifestations  are  absent  or  overlooked.  An  actual 
rigor  is,  indeed,  the  exception  even  in  later  childhood.  Comby1  observed 
it  but  33  times  in  356  cases.  I  have,  however,  seen  a  severe  rigor  in 
children  under  6  years,  and  in  infants  very  marked  pallor  and  coldness 
may  usher  in  the  disease.  The  initial  convulsion  is  frequent  in  infancy; 
less  so  in  early  childhood.  Vomiting  is  one  of  the  most  common  symp¬ 
toms  of  the  onset;  but  this  usually  ceases  promptly. 

Fever. — The  rise  of  temperature  is  very  rapid,  reaching  103°  to  105°F. 
(39.4°  to  40.6°C.)  within  a  few  hours  (Fig.  290).  During  the  height  of 
the  disease  there  is  little  change  in  the  elevation,  the  morning  tempera¬ 
ture  being  perhaps  1  or  2°F.  (0.6  or  1.1°C.)  less  than  that  of  the  evening. 
The  final  fall  is  generally  by  a  distinct  crisis,  a  drop  often  of  6  or  8°F. 
(3.3°  or  4.4°C.)  to  normal  or  below  it  occurring  within  the  course  of  from 
12  to  24  hours  (Fig.  291).  In  exceptional  instances  the  fall  of  temperature 
may  be  so  great  that  symptoms  of  collapse  may  develop,  and  rarely  even 
terminate  fatally.  The  crisis  takes  place  most  frequently  anywhere  from 
the  5th  to  the  9th  day,  sometimes  a  day  or  two  earlier  or  later.  In  the 
147  cases  in  children  studied  by  Dunlop  the  crisis  occurred  on  the  2d  day 
2  cases;  3d  day  3;  4th  day  6;  5th  day  16;  6th  day  15;  7th  day  16;  8th  day 
22;  9th  day  14;  10th  day  10;  11th  day  7;  12th  day  3;  after  the  12th  day  6. 
In  132  cases  with  crisis  reported  by  Schlesinger2  the  figures  are  very 
similar,  viz.  2d  day  1  case;  3d  day  1;  4th  day  13;  5th  day  20;  6th  day  30; 
7th  day  27;  8th  day  15;  9th  day  8;  10th  day  10;  11th  day  1;  12th  day  and 
later  3.  Not  infrequently  shortly  before  the  final  disappearance  of 
fever  a  pseudo-crisis  occurs  (Fig.  292);  the  temperature  dropping  to 
normal  and  the  impression  being  given  that  the  disease  is  over.  A  return 
to  high  fever  on  the  next  day  does  not  necessarily  mean  an  extension 

1  hoc.  cit.,  507. 

2  Arch.  f.  Kinderheilk.,  1897,  XXII,  281. 
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of  the  process  in  the  lung.  For  some  days  after  the  crisis  the  tempera¬ 
ture  may  remain  subnormal.  In  infancy  it  not  infrequently  runs  a  more 
irregular  course  throughout  the  attack,  with  greater  daily  differences 
exhibiting  almost  a  remittent  type;  and  at  this  period  of  life  a  decline  by 
lysis  is  frequently  seen,  the  temperature  descending  gradually,  requiring 
3  or  4  days  to  reach  normal  (Figs.  293  and  299)  and  sometimes  showing 
irregular  elevations  later.  The  remittent  type  of  fever  and  the  fall  by 
lysis  are  not,  however,  uncommon  in  children  of  any  age,  and  evening 
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Fig.  290. — Croupous  Pneumonia,  Typical  Course  Observed  from  Onset. 

Mary  L.,  aged  1  year.  Admitted  to  Children’s  Hospital  of  Philadelphia  Jan.  11,  for 
bronchitis.  Coarse  rales  present  throughout  lungs;  Jan.  14,  lungs  negative;  Jan.  16, 
sudden  rise  of  temperature,  no  physical  signs;  Jan.  19,  impaired  percussion  and  bronchial 
respiration  at  right  apex  behind;  Jan.  21,  distinct  consolidation  of  right  upper  lobe,  gen¬ 
eral  condition  good,  pulse  been  140  to  150  and  respiration  50  to  65;  Jan.  22,  crisis. 


Fig.  291. — Croupous  Pneumonia,  Showing  Crisis. 

Benjamin  G.,  aged  5  years.  Illness  began  4  days  previously,  with  cough,  fever,  loss  of 
appetite;  vomited  on  2d  day.  Entered  Children’s  Hospital  Jan.  5.  Examination  showed 
dullness  on  percussion;  and  bronchial  respiration  at  left  base  posteriorly  and  in  axilla,  a  few 
rales;  Jan.  10,  signs  clearing,  bronchial  respiration  remains,  general  condition  greatly 
improved. 


elevation  for  a  day  or  two  is  not  necessarily  a  matter  of  moment.  Never¬ 
theless  a  decided  and  more  persistent  return  of  fever  after  the  decline 
renders  one  always  suspicious  of  some  complication,  especially  purulent 
pleurisy.  (See  p.  365,  Fig.  314.)  The  relative  frquency  of  fall  by  lysis 
is  variously  stated.  Schlesinger1  found  it  in  12  per  cent,  of  151  cases 
of  pneumonia  and  Henoch2  in  10.6  per  cent.  In  fatal  cases  elevation  of 
temperature  sometimes  increases  toward  the  end  of  the  attack  and  the 

1  Loc.  tit .,  280. 

2  Vorlesung.  ii.  Kinderkr.,  1895,  370. 
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patient  dies  with  hyperpyrexia.  However,  the  temperature  in  children 
is  usually  greater  than  in  adults,  and  a  continued  fever  of  105°  or  even 
106°F.  (40.6°  or  41.1°C.)  is  not  in  itself  an  unfavorable  symptom.  Recov¬ 
ery  may  follow  even  after  a  temperature  reaches  as  high  as  109°F. 
(42.8°C.)  (Couch)1  or  110°F.  (43.3°C.)  (Parkinson).2  A  similar  case  was 
observed  by  myself,  the  temperature  dropping  in  12  hours  from  109°F. 
(42.8°C.)  to  nearly  97°F.  (36.1°C.)  (Fig.  294).  It  is  to  be  noted  in  this 
connection  that  croupous  pneumonia,  typical  in  other  respects,  may 
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Fig.  292. — Croupous  Pneumonia,  Pseudo-crisis  and  Crisis. 

Rosie  L.,  aged  3  years.  Previous  duration  of  the  disease  uncertain.  Been  suffering 
from  cough,  fever,  loss  of  appetite  and  occasional  vomiting.  Entered  Children’s  Hospital 
Jan.  11.  Examination  showed  bronchial  respiration  and  dullness  on  percussion  over  the 
upper  part  of  the  right  lung  posteriorly;  Jan.  16,  some  extension  of  the  process  in  the 
right  lung,  respiration  40-60;  Jan.  19,  pseudo-crisis;  Jan.  20,  no  change  in  general  condition, 
many  rales  at  right  base;  Jan.  21,  crisis. 

Fig.  293.— Croupous  Pneumonia,  Fall  by  Lysis. 

Walter  E.,  3  years  old.  Admitted  to  the  Children’s  Hospital  of  Philadelphia,  July 
7.  Illness  began  3  days  ago  with  vomiting.  Dry  cough  on  2d  day  of  disease.  On 
admission  delirious,  toxic,  apparently  very  ill ;  dullness,  bronchia  1  breathing  and  broncho¬ 
phony  right  upper  lobe.  Severe  symptoms  began  to  ameliorate  when  the  fall  of  tem¬ 
perature  commenced. 


occasionally  run  an  entirely  afebrile  course.  Such  cases  have  been 
reported  but  must  be  very  uncommon.  In  other  instances  the  tempera¬ 
ture-curve  may  be  of  an  intermittent  type. 

Respiration. — The  respiration  is  always  increased  in  frequency, 
reaching  from  40  up  to  80  per  minute.  A  certain  degree  of  dyspnea  is 
nearly  always  present,  shown  perhaps  as  mere  irregularity  and  jerkiness 
in  breathing.  In  the  mildest  cases  it  may  be  discoverable  by  placing  the 

1  Brit.  Med.  Jour.,  1896,  II,  1212. 

2  Brit.  Jour.  Child.  Dis.,  1919,  XIV,  112. 
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hand  upon  the  abdomen,  or  by  noticing  the  moving  of  the  alse  of  the  nose 
seen  only  when  the  patient  is  disturbed.  In  the  majority  of  cases  how¬ 
ever,  this  symptom  is  constantly  present,  although  generally  less  intense 
than  m  bronchopneumonia,  and  is  accompanied  by  inspiratory  retraction 
of  the  costal  interspaces,  more  or  less  tugging  of  the  sternocleidomastoid 
muscles,  and  sinking  in  of  the  epigastrium  and  the  episternal  notch.  In 
severe  cases  this  respiratory  involvement  is  excessive  and  every  breath 
seems  drawn  with  great  voluntary  effort.  The  expiratory  moan  accom¬ 
panying  respiration  is  a  very  characteristic  symptom  observed  in  manv 
cases  of  average  severity.  The  ordinary  rhythm  of  respiration  may 
be  altered,  the  pause  which  normally  follows  expiration  being  transferred 
to  the  moment  after  inspiration. 


Fig.  294. — Croupous  Pneumonia  with  Great  Hyperpyrexia.  Fall  of  Temper¬ 
ature  of  Nearly  12°F.  in  12  Hours. 

Nathan  aged  5^  years.  Typical  croupous  pneumonia  upper  portion  of  right  lung. 
What  appeared  to  be  crisis  occurred  on  the  10th  day,  with  a  drop  of  nearly  12°F.  (6.7°C.) 
in  12  hours,  with  profound  prostration,  delirium  and  sleeplessness.  This  was  followed  by  a 
slight  extension  of  the  lesion  to  the  lower  part  of  the  right  lung  and  moderate  brief  return 
of  fever,  the  upper  part  ohthe  lung  having  meanwhile  cleared.  Recovery. 

Pulse. — This  is  always  accelerated  but  of  good  quality  and  normal 
tension  in  favorable  cases.  In  those  of  a  more  serious  nature  the  tension 
is  lowered  and  the  pulse  becomes  more  rapid,  weak  and  running.  There  is 
cyanosis  and  distention  of  the  veins  of  the  neck.  A  pulse-rate  of  140  to 
180  is  not  infrequent  in  infants  and  young  children,  and  is  in  itself  not 
unfavorable  if  the  character  remains  good. 

Pulse-temperature-respiration  Ratio. — Reference  has  already  been 
made  to  the  conditions  obtaining  in  children  in  health  (Vol.  I,  pp.  47,  50, 
59).  In  pneumonia  the  pulse  reaches  a  greater  rapidity  than  in  adult 
life,  but  allowing  for  the  normally  higher  rate  in  a  state  of  health  at  this 
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time  of  life,  from  which  the  increase  in  the  number  of  pulse-beats  must,  of 
course,  be  counted,  it  cannot  be  said  to  increase  with  any  greater  ratio  to 
the  increase  of  temperature  (10:1)  than  occurs  in  adults.  In  fact  in  many 
cases  the  rate  of  increase  is  less  than  the  adult  ratio.  The  respiration 
on  the  other  hand  departs  from  the  normal  ratio  to  the  pulse,  and  fre¬ 
quently  equals  that  of  1:2^2  or  even  1:2.  During  convalescence  the 
pulse  regains  its  normal  rate  or  is  even  for  a  time  slower  and  irregular. 
This  irregularity  is  not  an  unfavorable  symptom. 

Cough. — This  is  a  most  uncertain  symptom  in  pneumonia  in  early 
life.  Repeatedly  cases  occur  in  which  there  is  no  cough,  or  so  little  that 
it  is  overlooked.  Generally,  however,  it  is  present  and  occasionally 
is  distressing,  and  may  be  debilitating  through  the  resulting  lack  of  rest. 
This  is  far  less  frequent  than  in  adult  life.  The  cough  is  dry,  short  and 
often  painful;  consequently  the  patient  makes  an  effort  to  suppress  it,  and 
a  facial  expression  of  pain,  or  a  short  cry,  follows  an  attack.  After 
convalescence  begins  the  cough  becomes  looser  through  the  establishing 
of  secretion. 

Expectoration. — In  children  beyond  the  age  of  7  or  8  years,  although 
not  always  then,  sputum  is  expectorated  having  the  usual  rusty  or  blood¬ 
stained  character  and  containing  pneumococci.  In  infancy  and  early 
childhood  there  is  rarely  any  expectoration,  unless  perhaps  expelled  as 
a  result  of  the  straining  efforts  attending  vomiting. 

Pain. — Thoracic  pain  is  often  present  on  coughing  and  often,  too, 
independently  of  this.  It  is  seldom  as  severe  as  in  adults.  Not  infre¬ 
quently  the  pain  is  referred  to  the  abdomen,  and  when  in  the  region  of  the 
appendix  may  cause  great  diagnostic  difficulty.  (See  p.  183.) 

Cry. — It  has  been  claimed  that  children  with  pneumonia  cry  but 
little  owing  to  the  dyspnea  present,  with  inability  to  sustain  a  prolonged 
sound.  This  is  undoubtedly  true  in  well-marked  cases;  but  in  milder 
attacks  in  infancy  the  cry  is  often  loud  and  continued.  The  expiratory 
moan  and  the  short  cry  after  coughing  have  already  been  referred  to. 

Blood. — A  prominent  characteristic  of  pneumonia  is  the  marked 
increase  in  the  number  of  leucocytes  which  reaches  15,000  to  25,000  or 
more  to  the  cubic  millimetre,  50,000  or  60,000  being  sometimes  observed. 
(Average  of  24  cases  in  early  life,  31,700;  Heiman.)1  The  polymorphonu¬ 
clear  cells  are  those  especially  affected.  Only  in  very  mild  cases,  or  in 
those  unfavorable  in  which  the  organism  shows  no  resisting  power,  is 
there  little  or  no  increase  seen.  The  lecuocytosis  appears  early  and  grows 
steadily  greater  until  a  day  or  two  before  the  temperature  falls.  With 
the  decline  the  number  of  cells  decreases  rapidly  or  slowly  in  proportion  to 
the  rapidity  of  the  fall  of  temperature.  If  the  temperature  descends 
quickly  and  the  lecuocytosis  persists  it  is  probable  that  a  pseudo-crisis 
has  occurred.  A  slow  decline  in  the  number  of  leucocytes  with  a  per¬ 
sistence  of  high  fever  indicates  delayed  resolution  or  the  development  of 
complications  (J.  Hess).2  It  has  been  shown  that  there  is  a  retention 
of  the  non-protein  nitrogenous  constituents  of  the  blood  during  the 
active  stage  of  the  disease,  and  that  the  blood-chlorides  are  low. 

Digestive  Symptoms. — The  initial  vomiting  seldom  continues  after 
the  first  day  or  two,  but  occasionally  becomes  a  serious  symptom.  The 
appetite  is  greatly  diminished  or  lost,  although  the  active  thirst  may 
sometimes  obscure  this  fact  in  the  case  of  infants;  milk  being  taken  in 
place  of  water  in  order  to  satisfy  the  thirst.  The  tongue  is  coated  but 
seldom  dry  except  in  severe  cases;  the  throat  is  not  often  involved;  con- 

1  Arch,  of  Pediat.,  1905,  XXII,  738. 

2  Amer.  Jour.  Dis.  Child.,  1914,  VII,  1. 
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stipation  is  frequent;  diarrhea  uncommon.  Unusual  tympanitic  dis¬ 
tention  is  a  symptom  of  very  unfavorable  prognostic  import,  indicating 
the  lack  of  resisting  power  of  the  muscles  and  adding  greatly  to  the 
dyspnea. 

Urine. — This  is  high-colored,  of  high  specific  gravity,  scanty,  and 
loaded  with  urates,  as  is  febrile  urine  from  other  causes.  The  sodium 
chloride  is  markedly  diminished,  but  becomes  of  normal  amount  at  the 
time  defervescence  occurs.  A  febrile  albuminuria  with  a  few  hyaline 
casts  is  not  uncommon,  but  nephritis  is  unusual.  The  presence  of  acetone 
in  small  amounts  is  a  matter  of  no  moment. 

Nervous  Symptoms. — The  pain  in  the  chest  and  abdomen  and  the 
occurrence  of  initial  convulsions  have  already  been  referred  to.  Head¬ 
ache  and  pain  in  the  limbs  may  also  occur  as  early  symptoms.  There 
may  be  delirium,  perhaps  only  at  night  or  while  the  temperature  is 
increasing;  but  infants  and  young  children  do  not  often  in  average  cases 
exhibit  more  disturbance  than  a  degree  of  apathy  and  somnolence,  or 
perhaps  sleeplessness  or  great  restlessness.  The  latter  may  reach  active 
jactitation,  especially  if  the  dyspnea  and  consequent  air-hunger  are 
excessive.  An  unusual  development  of  nervous  symptoms  is  seen  in  the 
cerebral  pneumonia  to  be  described  (p.  330).  My  experience  agrees 
with  that  of  others  who  have  found  no  special  relationship  between  the 
degree  of  nervous  involvement  and  the  portion  of  the  lung  affected. 
The  severity  of  these  nervous  symptoms  depends  more  upon  the  height 
of  the  temperature,  the  intensity  of  the  infection,  and  the  general  consti¬ 
tutional  disturbance  than  upon  the  part  or  amount  of  pulmonary  tissue 
involved.  The  patellar  reflex  is  frequently  absent  (Pfaundler) . 1 

General  Condition. — There  is  little  loss  of  weight  in  cases  of  average 
duration,  despite  the  diminished  amount  of  nourishment  taken.  There 
is,  however,  a  very  characteristic  prostration.  In  many  instances  the 
decision  against  the  presence  of  pneumonia  can  almost  be  made  by  merely 
observing  the  patient,  who  does  not  look  sufficiently  ill.  A  child  with 
pneumonia  has  no  desire  to  be  out  of  bed  and  takes  little,  if  any,  interest 
in  toys.  Placing  in  the  sitting  position  for  examination  causes  evident 
fatigue  if  at  all  prolonged,  and  in  many  cases  must  be  avoided  entirely. 
The  prostration  is,  however,  only  temporary,  for  as  soon  as  defervescence 
occurs  strength  is  regained  with  great  rapidity  and  long  confinement  to 
bed  during  convalescence  is  not  necessary  in  early  life. 

Skin. — Flushing  of  the  cheeks  is  generally  present,  sometimes  one 
more  than  the  other;  but  this  difference  is  without  significance  as  indi¬ 
cating  the  portion  of  lung  involved.  Cyanosis  may  develop,  but  in 
cases  of  moderate  severity  is  slight  and  seen  only  as  a  faint  purplish  tint 
to  the  flushed  cheeks  or  a  slight  blueness  of  the  hands  or  feet.  This 
degree  of  cyanosis  is  not  a  sign  of  immediate  danger,  but  a  warning  that 
the  respiratory  or  circulatory  power  is  not  entirely  sufficient  for  the  work 
demanded.  Increasing  cyanosis  is  a  distinctly  threatening  condition, 
especially  if  combined  with  pallor.  Herpes  of  the  lips,  face,  or  other 
region  of  the  body  is  of  frequent  occurrence  but  probably  not  more  so 
than  in  adults.  It  appears  about  the  3d  or  4th  day  of  the  disease. 

Physical  Signs. — In  cases  exhibiting  these  in  what  may  be  called  a 
typical  manner  the  signs  vary  with  the  stage  of  development  of  the  lesions. 
Early  in  the  attack  the  most  characteristic  physical  signs  are  crepitant 
rales  at  the  end  of  inspiration,  and  slight  localized  impairment  of  the 
percussion-note;  or  in  some  cases  a  tympanitic  note  in  the  region  which 

1  Munch,  med.  Wochenschr.,  1902,  XLIX,  1211 
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will  later  reveal  dullness.  It  must  be  stated,  however,  that  truly  crepitant 
rales  are  seldom  discovered,  the  sounds  being  rather  of  a  subcrepitant 
nature.  Auscultation  may  show  only  slight  prolongation  of  expiration 
with  a  suspicion  of  a  bronchial  character,  and  slight  increase  of  vocal 
resonance;  or,  on  the  other  hand,  feebleness  of  respiration  over  the 
affected  area,  possibly  due  to  choking  of  the  bronchus  with  secretion,  with 
exaggerated  breath-sounds  over  the  healthy  lung  which  is  doing  compen¬ 
satory  duty.  As  the  consolidation  increases  and  the  affected  portion 
becomes  airless,  perhaps  by  the  2d  or  3d  day,  the  respiration  is  distinctly 
bronchial;  there  is  bronchophony;  any  mucous  rales  present  are  of  coarse 


Fig.  295. — Lobar  Pneumonia. 

5th  day  of  the  disease.  No  dullness  and  no  bronchial  voice  or  breathing.  Radiograph 
shows  cone-shaped  consolidation  beginning  at  the  periphery  and  not  reaching  the  root  of 
the  lung.  (Mason,  Amer.  Jour.  Dis.  Child.,  1916,  XI,  189.) 

quality  and  appear  to  be  very  close  to  the  ear;  friction  sounds  may  be 
heard;  and  the  dullness  on  percussion  is  decided,  although  not  often  as 
great  as  in  pleural  effusion.  Not  infrequently  the  surrounding  healthy 
region  exhibits  a  hyperresonant  note  on  percussion.  If  much  of  the 
lower  part  of  the  lung  is  involved  the  affected  side  of  the  chest  may  exhibit 
diminished  expansion  and  less  depression  of  the  interspaces  with  inspira¬ 
tion.  Palpation  may  reveal  increased  vocal  fremitus,  but  the  feebler, 
higher-pitched  voice  of  children  usually  renders  this  sign  of  little  value. 
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As  resolution  begins  rales  become  more  numerous  and  there  is  a 
disappearance  of  the  evidences  of  consolidation.  This  disappearance  is 
sometimes  remarkably  rapid,  and  even  in  average  cases  all  or  nearly  all 
evidences  have  vanished  in  2  or  3  days.  Sometimes,  however,  a  much 
longer  time  is  required.  (See  Delayed  Resolution,  p.  334.) 

The  employment  of  the  x-ray  for  diagnostic  purposes  not  only  con¬ 
firms  the  presence  of  consolidation  as  determined  by  auscultation  and 
percussion,  but  will  not  infrequently  reveal  it  before  it  is  discoverable 
by  these  means.  This  method  of  examination  has  apparently  disproved 


Fig.  296. — Lobar  Pneumonia. 

8th  day  of  the  disease.  Dullness  and  bronchial  breathing  and  voice.  Radiograph  shows 
consolidation  reaching  from  periphery  to  the  root  of  the  lung.  (A  different  patient  from 
Fig.  295.)  {Mason,  Amer.  Jour.  Dis.  Child.,  1916,  XI,  194.) 

the  existence  of  central  pneumonia,  in  which  no  physical  signs  are  dis¬ 
coverable.  Weill  and  Mouriquand1  and  Mason2  have  shown  with  the 
x-ray  that  pneumonia  never  begins  in  the  centre  of  the  lung,  but  always 
at  the  periphery,  the  early  shadow  being  triangular  in  shape  with  the 
basis  on  the  pleura.  It  is  only  when  the  apex  of  the  consolidated  por¬ 
tion  has  extended  to  the  hilus  of  the  lung  that  bronchial  breathing  and 
bronchophony  develop  (Figs.  295  and  296).  Earlier  than  this  only  a 
slight  impairment  of  percussion-resonance  and  feebleness  of  respiratory 
murmur  may  be  discovered,  or  often  nothing  whatever  abnormal. 

Significance  of  and  Variation  in  Physical  Signs. — The  description  just 
given  is  of  what  may  be  considered  the  type;  but  owing  to  the  great  number 

1  Ann.  de  med.  et  de  chir.  inf.,  1913,  XVII,  275. 

2  Amer.  Jour.  Dis.  Child.,  1916,  XI,  188. 
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and  variety  of  the  alterations  observed,  it  cannot  apply  to  the  signs  as 
usually  encountered;  nor  are  the  indications  of  these  always  clear.  One 
of  the  great  characteristics  of  pneumonia  in  children  is  the  frequent  lack 
of  correspondence  between  the  severity  of  the  symptoms  and  the  degree  of 
develpment  of  the  physical  signs.  This  is  particularly  true  of  infancy 
and  early  childhood,  at  which  period  the  results  of  physical  examination 
are  especially  uncertain.  In  fact,  at  least  early  in  the  disease,  the  symp¬ 
toms  may  clearly  indicate  the  existence  of  a  pneumonia  while  the  signs 
are  inconclusive.  The  dullness  on  percussion  is  often  absent  during  the 
whole  of  the  attack,  and  signs  of  any  nature  may  be  discovered  only  just 
before  or  at  the  time  of  defervescence.  The  hyperresonant  or  tympanitic 
note  frequently  heard  may  denote  the  existence  of  healthy  lung-tissue  doing 
compensatory  work;  but  not  uncommonly  may  indicate  that  consolida¬ 
tion  is  about  to  develop  in  the  region  where  the  note  is  audible.  In  the 
latter  event  the  percussion  is  often  deep  and  full  not  the  high-pitched 
Skodiac  tympany— and  may  sometimes  be  obtained  even  in  regions  where 
auscultation  shows  distinct  evidences  of  consolidation.  Later  the  tym¬ 
pany  is  commonly  replaced  by  dullness.  When  a  tympanitic  note  is  heard 
under  the  clavicle  it  often  signifies  that  consolidation  is  to  be  looked  for 
posteriorly  at  the  base  or  elsewhere  on  the  same  side.  The  superficial 
breathing  of  children  with  pneumonia  frequently  renders  auscultation 
valueless  and  deceptive.  A  lung  may  appear  normal  until  the  child,  as 
a  result  of  crying,  coughing,  or  other  cause,  draws  a  deep  breath,  when 
the  bronchial  character  of  the  respiration  may  become  evident.  .  In 
other  cases  possibly  a  slight  roughening  of  the  breath-sounds  or  a  little 
prolongation  of  expiration  may  be  all  that  can  be  detected.  In  many 
instances  the  auscultation  of  the  cry  is  of  far  more  value  than  that  of 
respiration;  bronchophony  being  perhaps  revealed  by  it  in  a  small  area 
otherwise  without  physical  manifestations.  In  fact  the  crying  of  the 
patient  during  the  examination  is  sometimes  rather  to  be  desired  than 
considered  disturbing;  for  after  the  cry  deep  inspiration  follows,  and 
in  place  of  expiration  vocal  resonance  may  be  studied  to  advantage. 
In  other  instances  the  persistence  of  localized  rales  is  sufficient,  with 
the  general  symptoms  of  the  disease,  to  make  the  diagnosis  of  consolidation 
of  this  region  certain;  and  this  is  especially  true  if  the  rales  appear  to  be 
very  near  the  ear;  i.e.  there  is  increased  vocal  resonance  of  the  rales.  Crepi¬ 
tant  rales  are  much  less  common  in  early  life  than  in  adults,  being  replaced 
by  those  of  a  more  moist  character. 

One  of  the  most  frequent  mistakes  is  the  incorrect  diagnosis  of  pneu¬ 
monia  upon  the  wrong  side  of  the  chest.  This  occurs  early  in  the  attank 
and  is  the  result  of  comparing  feeble  respiration  of  the  affected  side  with 
the  exaggerated  breathing  of  the  other  side,  the  incorrect  conclusion  being 
drawn  that  the  latter  is  bronchial  in  character.  Another  mistake  easily 
made  is  that  of  diagnosing  the  presence  of  a  double  pneumonia  when 
the  sounds  heard  upon  one  side  of  the  spinal  column  are  merely  those 
transmitted  from  the  thoroughly  consolidated  lung  upon  the  other  side; 
the  small  size  of  the  chest  in  early  life  readily  lending  its  aid  to  this 
error. 

It  is  often  necessary  to  examine  the  lungs  carefully  day  after  day 
before  a  diagnosis  based  upon  physical  signs  can  be  made ;  not  forgetting 
in  the  search  careful  examination  of  the  apices  in  front  and  of  the  axillary 
regions.  In  these  cases  the  lesion  must  be  either  very  small  or  .so  situated 
that  it  cannot  be  recognized  by  the  ordinary  methods.  The  importance 
of  light  percussion  in  pneumonia,  using  a  single  finger,  cannot  be  too 
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strongly  insisted  upon.  By  using  a  forcible  tapping  all  abnormal  percus¬ 
sion-signs  are  concealed  by  the  general  vibration  of  the  whole  resilient 
chest  characteristic  of  the  child. 

Variations  from  the  Type. — Certain  of  the  variations  from  the  normal 
course  are  so  characteristic  that  they  constitute  distinct  varieties  of  the 
disease.  Among  these  the  following  are  to  be  considered  in  addition  to 
the  typical  course  described : 

(2)  Abortive  Pneumonia. — This  not  infrequent  form  begins  with  the 
same  suddenness  and  intensity  as  characterizes  the  more  ordinary  cases. 
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Fig.  297.  Fig.  298.  Fig.  299. 

Fig.  297. — Croupous  Pneumonia,  Abortive  Type. 

Marina  W.,  aged  10  years.  Onset  with  chill,  rapid  respiration.  Consolidation  of  left 
base  on  2d  day.  Rapid  recovery. 

Fig.  298. — Croupous  Pneumonia,  Abortive  Type. 

A.  A.,  male,  1  year  old.  Sudden  onset,  with  cough,  evidently  severe  illness,  respiration 
iyspneic,  from  60  to  70.  Rapid,  short  course,  child  convalescing  on  2d  day.  No  certain 
physical  signs  found  until  several  days  after  attack  was  over. 

Fig.  299. — Croupous  Pneumonia,  Cerebral  Type. 

Ambrose  G.,  aged  5^  years.  Onset  with  vomiting  and  headache.  Delirium  most 
of  time,  alternating  with  dullness.  Supposed  to  be  typhoid  fever  or  tuberculosis.  Very 
little  cough.  Physical  signs  first  found  on  8th  day  at  right  apex,  fall  by  lysis. 


The  symptoms  are  well-developed,  but  the  process  terminates  abruptly 
after  only  3  or  4  days  illness,  or  even  less  than  this,  and  in  cases  of  very 
short  duration  the  physical  signs  may  not  become  evident.  A  case 
lasting  but  8  hours  is  reported  by  Conrad1  with  typical  symptoms  but 
no  physical  signs,  the  diagnosis  being  confirmed  by  x-ray  examination. 
Among  the  abortive  cases  are  to  be  included  many  of  those  called  “con¬ 
gestion  of  the  lungs,”  the  pathological  process  reaching  only  this  stage; 


1  Amer.  Jour.  Dis.  Child.,  1917,  XIV,  296. 
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and  very  probably  many  other  instances  of  high  fever  of  short  duration 
in  childhood,  in  which  the  diagnosis  was  entirely  unsuspected.  In  other 
cases  the  physical  signs  of  consolidation  become  more  or  less  evident,  but 
perhaps  only  after  fall  of  temperature  has  occurred.  Usually  there  is 
then  a  rapid  disappearance  of  the  physical  signs  of  consolidation,  although 
sometimes  they  are  more  persistent.  A  number  of  interesting  instances 
of  this  type  have  been  detailed  by  Kerr, 1  and  I  have  witnessed  the  condi¬ 
tion  repeatedly  (Figs.  297  and  298). 
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Fig.  300.  Fig.  301. 

Fig.  300. — Appendicular  Pneumonia. 

Simon  L.,  aged  4  years.  Taken  ill  acute  Jan.  14,  with  obstinate  constipation,  high  fever, 
and  abdominal  pain  and  distention  in  right  iliac  fossa.  No  cough  noted.  Diagnosis  of 
appendicitis  made  by  attending  physician.  Operation  refused  by  parents.  Admitted  to 
Children’s  Hospital  of  Philadelphia,  evening  of  Jan.  18.  Examination  Jan.  20.- — Child 
in  severe  pain,  anxious  expression  of  face,  thighs  flexed  on  abdomen,  respiration  shallow, 
30  to  40,  high  fever,  abdomen  rigid  everywhere  and  tender  in  region  of  appendix,  lungs 
in  front  negative.  On  account  of  distress  of  child  and  apparent  certain  diagnosis,  no 
examination  made  of  back  on  this,  date;  Jan.  21,  pneumonic  consolidation  left  lung 
undoubted,  abdominal  symptoms  unchanged;  Jan.  22,  abdominal  symptoms  gone;  Jan. 
23,  crisis. 

Fig.  301. — -Appendicular  Pneumonia. 

Walter  E.  C.,  aged  11  years.  Admitted  to  Children’s  Hospital  of  Philadelphia,  Nov.  25. 
Taken  ill  acutely  Nov.  22,  with  vomiting,  headache,  and  pain  at  McBurney’s  point.  This 
very  severe  and  continuous  until  admission.  Case  pronounced  appendicitis  by  two 
prominent  physicians,  one  a  surgeon.  Examination  in  Hospital. — Respiration  40  to  45, 
fever,  pulse  95  to  130,  well-developed  croupous  pneumonia  at  base  of  right  lung,  pain  had 
shifted  to  right  hepatic  region,  epigastrium  and  right  shoulder. 

(3)  Cerebral  Pneumonia. — The  well-recognized  variety  with  this 
title  is  characterized  by  an  unusual  prominence  of  cerebral  symptoms 
(Fig.  299).  These  may  be  present  from  the  onset  or  develop  during  the 
course  of  the  disease.  Not  only  do  convulsions  occur  as  an  initial  mani- 

1  New  York  Med.  Record,  1910,  LXXVII,  701. 
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festation,  but  these  may  perhaps  be  repeated  during  the  course  of  the 
attack.  In  other  cases  there  may  be  unusually  severe  headache,  squint¬ 
ing,  rigidity,  opisthotonos,  persistent  active  delirium,  coma,  repeated 
vomiting,  or  other  symptoms  suggesting  meningitis.  When  the  physical 
signs  are  late  in  appearing  diagnosis  may  be  very  difficult.  In  fact, 
a  serous  meningitis  actually  is  present  in  many  cases,  the  cerebrospinal 
fluid  showing  an  increase  of  pressure,  and  the  number  of  cells  being  above 
normal.  In  many  others,  however,  the  condition  is  purely  a  toxemic 
one.  (See  Meningismus,  p.  604.)  There  seems  to  be  no  good  ground  for 
the  formerly  prevalent  belief  that  pneumonia  of  the  apex  was  particularly 
prone  to  exhibit  cerebral  symptoms. 

(4)  Gastro-intestinal  Pneumonia. — In  this  variety  the  digestive 
apparatus  appears  especially  involved.  The  tongue  is  coated,  the  appetite 
lost,  diarrhea  is  common,  and  vomiting  occurs  early  and  may  be  persistent 
without  the  presence  of  cerebral  symptoms  to  suggest  meningitis  as  the 
cause.  Many  such  cases  continue  for  days  without  physical  signs,  and 
give  reason  to  believe  that  the  attack  is  due  to  a  digestive  disturbance. 

(5)  Appendicular  Pneumonia  (Figs.  300  and  301). — The  character¬ 
istic  of  this  variety  is  the  unusual  degree  of  pain  and  tenderness  in  the 
appendicular  region,  while  symptoms  pointing  to  respiratory  disorder  are 
but  little  marked.  Many  such  cases  have  been  wrongly  diagnosed  as 
appendicitis,  and  operations  have  repeatedly  been  performed,  and  the 
discovery  of  a  normal  appendix  made.  I1  have  previously  reported  a 
number  of  instances  and  reviewed  the  published  cases.  Since  then  an 
extensive  literature  has  accumulated,  and  I  have  seen  the  condition 
many  times.  (See  p.  183.)  Adams  and  Berger2  found  the  diagnosis  of 
appendicitis  wrongly  made  in  17.8  per  cent,  of  145  cases  of  croupous 
pneumonia  in  children.  It  is  to  be  borne  in  mind  that  the  combination 
of  pneumonia  and  appendicitis  is  perfectly  possible,  although  not  often 
encountered.  We  have  observed  several  cases  of  this  nature. 

(6)  Wandering  Pneumonia.  ( Prolonged  Pneumonia). — Instead  of 
terminating  at  the  usual  time  such  cases  are  characterized  by  an  exten¬ 
sion  of  the  pneumonic  process  from  one  portion  of  the  lung  to  another. 
The  temperature  may  be  persistently  elevated  or  there  may  be  repeated 
remissions,  or  even  a  crisis,  to  be  followed  immediately  by  a  renewed 
elevation  marking  the  development  of  the  disease  in  a  fresh  location. 
In  the  meanwhile  resolution  may  take  place  in  the  part  first  affected 
and  the  physical  signs  disappear  there.  (See  Fig.  294,  p.  323.) 

(7)  Pleuropneumonia. — A  certain  amount  of  pleural  involvement 
is  present  in  a  large  proportion  of  all  cases  of  croupous  pneumonia.  The 
title  pleuropneumonia  is  applied  to  those  in  which  a  very  decided  degree 
of  a  complicating  pleurisy  modifies  the  complex  of  symptoms.  The  con¬ 
stitutional  manifestations  are  generally  more  severe  and  the  pain  in  the 
thorax  often  more  marked  than  in  ordinary  pneumonia.  The  physical 
signs  are  a  combination  of  those  of  pneumonia  and  of  pleurisy.  The 
presence  of  a  plastic  pleuritic  exudate  frequently  produces  numerous 
friction  sounds  early  in  the  case,  and  this,  or  the  development  of  effusion, 
later  diminishes  the  intensity  of  bronchial  respiration  and  bronchophony , 
and  increases  that  of  the  percussion-dullness,  which  persists  for  some  time 
after  the  symptoms  of  pneumonia  are  over.  Ordinarily  the  pleuritic 
condition  does  not  go  beyond  the  deposit  of  a  large,  thick,  plastic  exudate 
with  small  localized  foci  of  pus  (Fig.  310,  p.  356) ;  but  the  development 

1  Jour.  Amer.  Med.  Assoc.,  1903,  XLI,  531. 

2  Jour.  Amer.  Med.  Assoc.,  1922,  LXXIX,  1809. 
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of  a  large  empyema  is  very  liable  to  take  place  in  cases  at  all  prolonged. 
(Fig.  302.)  Pneumococcic  meningitis  or  peritonitis  may  be  present  also. 
(See  also  Pleurisy,  p.  354.) 

Complications  and  Sequels. — By  all  odds  the  most  frequent 

complication  of  pneumonia  is  pleuritis.  A  moderate  degree  of  dry 
pleurisy  is  in  fact  a  nearly  constant  attendant  upon  all  cases  of  pneu¬ 
monia;  or  there  may  be  a  small  amount  of  serous  effusion.  Large  serous 
effusions  are  uncommon  complications  in  early  life,  and  particularly 
until  later  childhood  is  well  advanced,  but  the  development  of  an  empy- 


Fig.  302. — Pleuropneumonia. 

Chas.  E.,  aged  3  years.  Admitted  to  Children’s  Hospital  of  Philadelphia,  Jan.  6,  on 
the  6th  day  of  the  attack,  with  well-marked  physical  signs  of  pneumonia  in  the  upper  part 
of  the  left  lung  in  front  and  over  the  whole  left  side  posteriorly;  Jan.  10,  whole  left  side 
very  dull,  expansion,  fremitus  and  breath-sounds  diminished,  heart  displaced;  Jan.  13, 
aspiration  gave  285  c.c.  (9.64  fl.oz.)  of  straw-colored  fluid  containing  staphylococci, 
temporary  relief  of  symptoms  with  fall  of  temperature  followed;  Jan.  20,  temperature  soon 
rose  again,  general  condition  grew  worse,  very  toxic,  evident  pressure-symptoms, 
exploratory  puncture  on  19th  gave  somewhat  thicker  and  whiter  fluid  which  deposited  some 
sediment  of  pus-cells;  transferred  to  surgical  ward,  and  resection  with  drainage  done; 
Jan.  25,  been  a  profuse  discharge  of  fluid,  never  of  the  characteristic  appearance  of 
empyemic  pus  as  usually  seen.  Condition  grew  worse  and  death  on  this  date. 

ema  is  a  sequel  especially  to  be  feared  before  this  age.  This  occurrence 
is  of  much  greater  frequency  in  children  than  in  adult  life.  Gossage1 
observed  it  in  12  per  cent,  of  759  cases  of  croupous  pneumonia  in  children, 
Spence2  in  11  per  cent,  of  1869  cases  of  pneumonia  of  all  sorts  in  children 
chiefly  up  to  the  age  of  3  years,  and  Churchill3  found  it  in  5  per  cent,  of 
824  cases  of  croupous  pneumonia.  (See  also  Pleurisy,  p.  355.) 
Bronchitis  is  frequent  as  a  precursor  of  pneumonia,  or  as  a  complication 

1  Proc.  Royal  Soc.  Med.,  1907-8,  I,  Med.  Sect.,  63. 

2  Amer.  Jour.  Dis.  Child.,  1920,  XX,  545. 

3  Bost.  Med.  and  Surg.  Jour.,  1919,  CLXXXI,  89. 
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in  the  part  of  the  lung  involved  in  the  pneumonic  process,  and  may 
seriously  interfere  with  recovery  in  the  case  of  infants.  Otitis  is  also 
common,  seen  oftenest  in  infancy  and  early  childhood.  Schlesinger1 
observed  it  in  10.4  per  cent,  of  his  173  cases,  and  Morse2  in  17.8  per  cent, 
of  100  cases  of  croupous  pneumonia  in  infancy.  Endocarditis  and 
pericarditis  are  unusual.  The  latter  is  either  fibrinous  or  purulent,  and 
occurs  oftenest  in  infants.  Peritonitis ,  very  often  of  a  pneumococcic 
nature,  may  occur  in  combination  with  pneumonia  and  perhaps  also  with 


Fig.  303. — Croupous  Pneumonia  with  Relapse. 

Jacob  K.,  aged  3  years.  Entered  Children’s  Hospital  of  Philadelphia,  Jan.  12,  on  the 
5th  day  of  the  disease.  Examination. — Lower  part  of  lung  on  right  side  entirely  con¬ 
solidated;  Jan.  13,  crisis  occurred  with  relief  of  symptoms;  Jan.  17,  after  an  interval  of 
3  days  the  disease  recurred  at  the  right  apex  and  upper  axilla;  Jan.  24,  second  crisis  on 
this  date.  Recovery. 

pneumococcic  empyema.  We  have  seen  a  number  of  such  cases.  A 
pneumococcic  meningitis  is  sometimes  encountered  and  ends  fatally.  It 
develops  usually  late  in  the  course  of  the  pneumonia  and  is  ushered  in 
by  convulsions,  repeated  vomiting  and  high  fever,  and  the  discovery  of 
the  pneumococcus  in  the  spinal  fluid  obtained  by  puncture.  This 
appears  to  be  much  less  common  than  pneumococcic  meningitis 
occurring  alone.  A  serous  meningitis  is  oftener  seen,  and  systematic 
lumbar  puncture  in  cases  with  meningitic  symptoms  might  show  it  to 
be  more  frequent  than  ordinarily  supposed.  Nephritis  occurs  in  occa¬ 
sional  cases  and  perhaps  more  frequently  than  ordinarily  believed;  and 
pharyngitis  is  also  encountered  and  may  be  pseudomembranous.  Among 
rare  complications  reported  may  be  mentioned  arthritis,  parotitis,  multi¬ 
ple  neuritis,  osteomyelitis,  subcutaneous  emphysema,  gangrene  of  the 
lung,  pulmonary  abscess,  and  general  pneumococcic  infection. 

1  Loc.  ait. 

2  Arch,  of  Ped.,  1904,  XXI,  641. 
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Relapse  and  Recurrence. — Chiefly  to  be  distinguished  from  the 
extension  of  the  process  as  observed  in  the  cases  of  wandering  pneumonia 
described,  is  the  true  relapse  of  the  disease  not  infrequently  seen,  occurring 
after  the  attack  appears  to  be  over  (Fig.  303).  This  may  take  place  in 
another  part  of  the  lung,  or  there  may  be  a  re-development  of  the  process 
in  the  portion  which  has  just  completely  recovered.  As  to  recurrence, 
one  attack  of  pneumonia  offers  no  protection  against  following  ones;  in 
fact  appears  rather  to  predispose  to  the  development  of  the  disease 
again  at  a  later  period.  (See  p.  317.) 

Course  and  Prognosis. — The  course  of  uncomplicated  croupous 
pneumonia  in  children  is  generally  severe,  but  the  termination  in  those 
past  infancy  is,  as  a  rule,  favorable.  After  the  fall  of  temperature,  reso¬ 
lution  of  the  lung  takes  place  quickly  and  in  a  very  few  days  all  physical 
signs  have  disappeared.  Sometimes  the  change  from  day  to  day  is 
surprisingly  rapid,  but  where  any  decided  degree  of  pleurisy  has  been 
present  the  impairment  of  percussion-resonance  may  be  long  in  disap¬ 
pearing.  Not  infrequently,  too,  delayed  resolution  is  observed.  In  these 
cases  the  patient,  usually  past  the  age  of  infancy,  may  continue  to  show 
both  symptoms  and  physical  signs  of  consolidation  much  longer  than 
the  usual  time,  or  oftener  may  be  entirely  free  from  the  former,  but  still 
exhibit  the  latter  which  disappear  finally  but  with  remarkable  slowness, 
sometimes  continuing  with  little  change  for  weeks  or  even  for  months. 

The  recovery  of  the  general  health  and  strength  in  most  cases  of  pneu¬ 
monia  is  very  rapid.  Appetite  returns  in  full  and  the  child  is  able  and 
anxious  to  be  out  of  bed.  In  fatal  cases  death  takes  place  often  from  car¬ 
diac  weakness  with  secondary  failure  of  respiration,  but  not  often  from 
interference  with  respiration  by  the  extent  of  the  pneumonic  infiltration. 
The  presence  of  any  degree  of  cyanosis  is  a  distinct  warning;  and  should 
this  be  marked  and  combined  with  pallor  and  rapid,  weak  pulse  the  out¬ 
look  is  unpromising.  In  cases  nearing  a  fatal  termination  there  are  in 
addition  to  these  signs  coldness  of  the  extremities;  rapid,  shallow,  labored 
breathing;  numerous  coarse  rales  in  the  chest,  and  great  prostration. 
Mere  rapidity  of  the  pulse  in  pneumonia  is  not  of  moment,  unless  there 
are  other  threatening  symptoms  present.  Great  abdominal  distention 
by  gas  is  also  a  distinctly  unfavorable  sign,  as  is  a  low  leucocyte-count, 
or  unusually  low  blood-pressure.  The  significance  of  the  blood-pressure 
has  received  considerable  attention  in  recent  years.  The  claim  has  been 
made  that  a  low  blood-pressure  is  an  unfavorable  symptom,  and  a  high 
one  favorable.  While  this  is  probably  true  within  certain  limits,  it  is 
by  no  means  always  so,  as  has  been  shown  by  the  investigations  of 
Porter  and  Newburgh;1  Lambert2  and  others.  (See  also  p.  313.)  Early 
vomiting  is  a  matter  of  no  consequence,  but  this  or  diarrhea  occurring 
later  in  the  attack  diminishes  the  chance  of  recovery.  The  mere  existence 
of  high  temperature  of  104°  to  105°F.  (40°  to  40.6°C.)  or  over  is  not  in 
itself  an  unfavorable  prognostic  indication  in  uncomplicated  cases, 
provided  hyperpyrexia  is  not  persistent.  Its  continuance  beyond  the 
time  when  resolution  should  take  place  points  to  a  wandering  pneumonia 
or  to  the  possibility  of  some  complication  existing.  Severe  nervous 
symptoms  early  in  the  disease  will  probably  be  of  temporary  duration; 
occurring  later  they  are  of  more  serious  prognostic  import  as  they  may 
depend  upon  a  meningitis.  The  existence  of  any  complication  adds 
more  or  less  to  the  gravity  of  the  prognosis.  Pneumococcic  meningitis 
is  usually  fatal;  peritonitis  is  very  serious;  bronchitis  in  rachitic  infants 

1  Bost.  Med.  and  Surg.  Jour.,  1914,  CLXX,  125 

2  Jour.  Amer.  Med.  Assoc.,  1911,  LVII,  1827. 
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impairs  greatly  the  respiratory  functions.  An  irregular  continued  fever 
beginning  a  day  or  so  after  the  crisis  renders  the  presence  of  an  empyema 
very  probable. 

The  prognosis  is  influenced  to  some  extent  by  the  type  of  the  disease. 
Abortive  pneumonia  is  of  short  duration  and  favorable  termination,  as  its 
name  indicates.  Pleuropneumonia  is  always  a  serious  disease.  There  is 
in  it  a  great  liability  to  the  development  of  empyema,  or  occasionally  of 
chronic  pneumonia.  In  infancy  death  is  very  liable  to  occur  even  early  in 
the  course  of  the  pleuropneumonic  attack.  The  nervous  symptoms  of 
cerebral  pneumonia  are  not  in  themselves  of  bad  prognostic  import 
unless  occurring  late  in  the  disease.  Wandering  pneumonia  is  more 
dangerous  on  account  of  the  longer  duration  and  necessarily  greater 
exhaustion  produced.  The  development  of  pneumonia  in  the  course  of 
other  acute  diseases  adds  naturally  to  the  danger;  and  this  is  equally 
true  of  pneumonia  attacking  those  already  enfeebled  by  imperfect  hygienic 
conditions  or  by  any  chronic  ailment.  Among  other  prognostic  influences 
is  the  character  of  the  epidemic,  the  malignancy  of  the  disease  being 
decidedly  greater  at  some  times  than  at  others.  The  influence  of  age 
is  very  decided.  The  great  majority  of  fatal  cases  in  early  life  are  in  sub¬ 
jects  under  3  years,  and  especially  under  1  year  of  age.  The  extent  of 
the  lesion  bears  some  relationship  to  the  prognosis;  but  only  to  a  certain 
degree.  Very  wide-spread  lesions  give  a  more  unfavorable  prognosis. 

In  general  the  mortality  figures  of  croupous  pneumonia  in  early  life 
are  surprisingly  low.  As  reviewed  by  Taylor1  and  by  Schlesinger2  the 
usual  mortality  in  children,  including  infancy,  according  to  a  number  of 
statistical  calculations,  is  from  3  to  5  per  cent.,  some  series  being  decid¬ 
edly  over  this.  This  is  in  sharp  contrast  to  the  high  mortality  for  adults. 
The  figures  for  the  first  2  years  of  life,  however,  are  distinctly  higher, 
even  reaching  in  some  exceptional  series  approximately  25  per  cent,  in 
hospital  practice.  In  private  practice  the  mortality  is  lower.  Uncom¬ 
plicated  pneumonia  of  an  undoubtedly  croupous  nature  in  healthy  sub¬ 
jects  in  childhood  almost  always  recovers,  and  even  in  infancy  the 
mortality  is  low.  Without  question  many  cases  reported  as  fatal  have 
been  in  reality  instances  of  bronchopneumonia.  A  small  number 
recover  from  the  acute  attack,  but  suffer  from  abscess  or  gangrene  of 
the  lung,  interstitial  pneumonia,  or  tuberculosis  as  sequels.  A  consider¬ 
able  proportion  develop  empyema.  (See  p.  332.) 

Diagnosis. — This  is  usually  easy  in  fairly  typical  cases  but  not  by 
dependence  on  physical  signs  alone,  especially  in  infancy.  As  already 
pointed  out  these  signs  are  often  late  in  appearing,  or  may  be  overlooked 
if  the  lesion  is  small.  The  diagnosis  in  general  rests  upon  the  sudden 
onset  with  a  convulsion  or  chilliness  and,  not  infrequently,  vomiting;  the 
rapid  rise  of  temperature,  its  persistence  at  a  high  elevation,  and  its  final 
rapid  fall;  the  increased  rate  of  respiration  with  the  ordinary  signs  of 
usually  moderate  dyspnea;  the  possible  slight  cough;  the  suppressed  cry 
or  expiratory  moan  in  infants;  and  in  general  the  aspect  of  decided  illness. 
The  physical  signs  are  those  of  pneumonia  in  general  with  the  modifica¬ 
tions  already  described,  and  are  usually  limited  to  one  lung. 

Owing,  however,  to  the  irregularity  in  symptoms  and  in  the  appear¬ 
ance  and  character  of  the  physical  signs,  mistakes  in  diagnosis  are  easily 
made.  The  disease  is  to  be  differentiated  especially  from  simple  or 
tuberculous  bronchopneumonia.  The  chief  distinguishing  features  of 
bronchopneumonia  consist  in  its  frequent  existence  as  a  secondary 

1  Rep.  Soc.  Study  of  Dis.  in  Children  (Brit.),  1907,  VII,  203. 

2Loc.  cit. 
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disease;  a  slower  and  more  insidious  onset;  slower  development  of  physical 
signs,  which  are  oftener  m  diffuse  lesions  with  scattered  mucous  rales 
due  to  the  attendant  bronchitis;  involvement  generally  of  both  lungs, 
especially  the  bases;  slower  rise  of  temperature  and  a  more  irregular 
temperature-curve  with  frequent  remissions  at  uncertain  times;  decidedly 
greater  degree  of  dyspnea;  longer  course,  and  more  gradual  disappear¬ 
ance  of  symptoms  and  physical  signs.  But  frequent  failure,  on  the  one 
hand,  of  croupous  pneumonia  to  run  a  typical  course  and,  on  the  other 
hand,  the  not  uncommon  occurrence  of  pseudo  lobar  forms  of  broncho¬ 
pneumonia,  as  well  as  other  deceptive  symptoms,  make  the  diagnosis 
often  one  of  the  greatest  difficulty.  Early  in  the  attack  the  distinguish¬ 
ing  between  the  two  conditions  is  often  impossible;  and  it  may  not  be 
until  it  is  over  and  one  can  view  the  completed  picture  that  a  conclusion 
can  be  reached.  Finally  there  are  repeatedly  seen  cases  of  broncho¬ 
pneumonia  the  onset  and  course  of  which  have  been  so  similar  to  the 
most  typical  croupous  form  that  only  autopsy  has  permitted  of  a  diagno¬ 
sis.  There  is  no  doubt  but  that  many  of  the  cases  in  infancy  diagnosed 
as  bronchopneumonia  and  recovering  were  in  reality  instances  of  croupous 
pneumonia;  and  conversely  that  many  fatal  instances  of  what  was  sup¬ 
posed  to  be  the  croupous  form,  autopsy  would  have  shown  to  be 
bronchopneumonia. 

The  next  most  frequent  cause  of  difficulty  in  diagnosis  is  the  chance  of 
the  condition  being  pleurisy.  Early  in  the  attack  the  diagnosis  is  not 
always  possible.  The  principal  differential  diagnostic  marks  of  pleurisy 
in  typical  cases,  after  effusion  has  developed,  are  the  slower  development; 
greater  degree  and  extent  of  dullness  on  percussion  combined  with  feeble 
voice  and  breath-sounds;  absence  of  vocal  fremitus;  absence  or  feeble¬ 
ness  of  bronchitic  rales;  a  percussion-dullness  shifting  with  change  of 
position;  fullness  of  the  intercostal  spaces  and  increased  resistance  there 
on  palpation;  greater  diminution  in  the  respiratory  expansion  of  the 
affected  side ;  displacement  of  the  apex-beat  in  lesions  of  the  left  side  of  the 
chest;  feebleness  of  the  voice  and  breath-sounds  even  if  these  are  of  a 
bronchial  character.  The  dullness  is  most  intense  in  the  lower  part  of 
the  chest  and  posteriorly.  Yet  the  determination  of  the  nature  of  the 
disease  cannot  always  be  made  with  certainty.  The  bronchial  character 
of  the  voice  and  of  the  breath-sounds  in  pleural  effusion  with  compres¬ 
sion  of  the  lung  is  often  very  similar  to  that  in  pneumonia,  and  the 
absence  of  tactile  fremitus  is  not  in  early  life  a  positive  indication  of  any 
pathological  condition.  Frequently  only  the  employment  of  exploratory 
puncture  can  settle  the  diagnosis,  and  this  should  always  be  made  in 
doubtful  cases.  In  pleuropneumonia  the  diagnosis  is,  of  course,  rendered 
doubly  difficult.  The  high  fever  and  other  constitutional  symptoms 
point  to  a  pneumonia;  the  physical  signs  rather  suggest  pleurisy  in  the 
extreme  dullness,  increased  resistance  on  percussion,  and  diminution  of 
vocal  fremitus;  but  resemble  pneumonia  in  the  increased  vocal  resonance 
and  the  bronchial  respiration.  Even  exploratory  puncture  may  give 
no  positive  results,  owing  to  the  exudate  being  largely  plastic. 

Delayed  resolution  in  pneumonia  is  to  be  distinguished  from  a  slowly 
disappearing  plastic  or  serous  pleurisy  by  the  presence  of  decided  auscul¬ 
tatory  signs  of  consolidation  with  the  absence  of  those  of  pleurisy; 
although  the  evidences  from  percussion  may  be  equivocal.  Chronic 
interstitial  pneumonia  may  exhibit  physical  signs  not  readily  distinguish¬ 
able  in  some  respects  from  those  of  delayed  resolution;  but  differs  in  the 
history  of  the  case,  the  character  of  the  symptoms,  the  presence  of  evi- 
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dences  of  contraction  of  the  lung  or  of  bronchiectasis,  and  in  the  fact  that 
there  is  not,  as  in  delayed  resolution,  a  final  disappearance  of  all  symptoms 
and  physical  signs. 

Cerebral  pneumonia  suggests  often  the  possibility  of  the  presence  of 
meningitis,  of  some  kind,  and  early  in  its  course  the  diagnosis  may  be 
impossible.  Leucocytosis  occurs  in  both  conditions.  The  employment 
of  lumbar  puncture  will  be  of  service  early  in  the  attack;  while  later  the 
development  of  the  physical  signs  of  pneumonia  renders  the  diagnosis 
clear,  except  in  those  cases  where  pneumonia  and  meningitis  are  com¬ 
bined.  Cerebral  pneumonia  exhibits  its  nervous  symptoms  usually  at 
the  beginning  of  the  attack  and  these  last,  as  a  rule,  but  a  short  time. 
Meningitis  occurring  as  a  complication  of  pneumonia  comes  on  later  in 
the  disease  when  physical  signs  of  the  pulmonary  disorder  are  already 
present. 

Grippe  at  its  onset  often  resembles  pneumonia  very  closely.  There 
may  be  a  convulsion  followed  by  sudden,  rapid  rise  of  temperature,  cough, 
and  rapidity  of  respiration.  Only  after  several  days  can  pneumonia  be 
excluded  by  the  failure  of  characteristic  symptoms  and  physical  signs  to 
appear.  So  like  are  the  symptoms  that  it  is  only  after  the  encountering 
of  several  such  cases  in  the  course  of  an  epidemic  of  grippe  that  the  physi¬ 
cian  hesitates  to  make  the  diagnosis  of  incipient  pneumonia. 

Scarlet  fever  is  sometimes  suspected  on  account  of  the  initial  vomiting 
and  high  fever.  This  is  true  also  of  cases  of  gastrointestinal  disturbance. 
In  some  instances  of  pneumonia  with  few  constitutional  manifestations 
it  is  only  the  existence  of  a  respiratory  rate  out  of  proportion  to  other 
symptoms  which  distinguishes  the  condition  from  what  would  otherwise 
be  supposed  to  be  an  attack  of  indigestion  with  fever.  A  mistake  of 
this  sort  is  one  frequently  made.  Appendicular  pneumonia  so  closely 
resembles  the  onset  of  appendicitis  that  operations  for  this  condition 
have  repeatedly  been  needlessly  performed.  (See  Appendicitis,  p.  183.) 
The  only  safeguard  is  a  careful  repeated  examination  of  the  lungs  before 
operation  is  done. 

Massive  collapse  of  the  lung  is  to  be  distinguished  by  the  displacement 
of  the  heart  toward  the  affected  side;  the  high  position  of  the  diaphragm 
as  shown  by  the  Roentgen-ray;  the  mildness  of  constitutional  symptoms, 
and  the  presence  of  an  exciting  cause  which  would  have  acted  by  bringing 
about  immobilization  of  the  diaphragm  or  respiratory  muscles.  (See 
p.  347.)  There  is  reason  to  believe,  however,  that  displacement  of  the 
heart  to  the  affected  side  may  take  place  to  a  moderate  degree  in  some 
cases  of  pneumonia.  We1  have  observed  this  repeatedly  by  #-ray 
examination  and  have  discussed  it  elsewhere. 

The  mistake  of  overlooking  a  pneumonia  is  much  more  common  than 
that  of  wrongly  considering  it  present.  Consequently  every  child  with 
sudden  development  of  high  temperature  should  have  its  chest  carefully 
examined  as  a  routine  measure,  and  the  examination  repeated  frequently 
as  long  as  the  diagnosis  is  not  entirely  beyond  question ;  but  in  doing  this 
it  must  never  be  forgotten,  as  already  pointed  out,  that  the  diagnosis  of 
pneumonia  in  early  life  rests  more  upon  the  symptoms  than  upon  the 
physical  signs,  and  that  pneumonia  cannot  be  excluded  solely  because 
no  physical  signs  are  discovered. 

Treatment.  Prophylaxis. — Although  only  feebly  contagious,  yet 
the  chance  that  it  might  be  acquired  from  others  with  the  disease  must  be 
borne  in  mind.  Consequently  children  with  infectious  disease  or  those  in 

1  Griffith;  Med.  Jour,  and  Rec.,  1926,  Jan.  26. 
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hospital  wards  with  any  affection  of  the  respiratory  apparatus  are  best 
kept  separate  from  those  suffering  from  pneumonia;  and  in  family  practice 
the  well  children  should  not  for  their  own  sakes  sleep  in  the  room  with 
a  pneumonic  patient.  Although  this  safeguardingffs  in  theory  certainly 
advisable  and  should  be  carried  out  whenever  possible,  yet  the  actual 
spread  of  the  disease  from  one  to  another  is  not  often  encountered.  Some 
of  the  family  outbreaks  of  pneumonia  which  have  been  reported  very 
probably  were  dependent  upon  a  grippal  infection.  Precaution  should  be 
taken,  too,  against  the  occurrence  of  severe  chilling  of  the  body,  and  any 
-catarrhal  state  of  the  respiratory  mucous  membrane  should  receive 
treatment  promptly,  to  remove  the  susceptibility  to  the  entrance  of  the 
pneumococcus  into  the  lungs. 

Treatment  of  the  Attack. — Of  the  greatest  importance  here  is  to 
remember  that  croupous  pneumonia  in  children  is  a  self-limited  disease 
which  runs  a  short  and  usually  a  favorable  course,  and  cannot  be  aborted 
by  any  specific  treatment  so  far  as  yet  known.  Consequently  the 
treatment  is  to  be  hygienic  and  symptomatic,  and  overdosing  or  over¬ 
treatment  of  any  sort  is  to  be  avoided.  The  child  should  be  put  to  bed, 
and  the  windows  of  the  room  kept  wide  open,  since  there  seems  little 
doubt  that  the  children  feel  better  when  given. an  abundance  of  fresh, 
cool  air.  If  the  weather  is  cold  the  child  should  be  thoroughly  wrapped 
in  blankets  including  the  arms,  the  head  covered  with  a  woolen  cap, 
and  hot-water  bottles  placed  at  the  feet.  Cases  are  seen  which  do  not 
bear  this  treatment  well,  and  judgment  must  be  used.  It  must  be  said, 
too,  that  although  the  cold-air  treatment  appears  to  make  the  child  more 
comfortable,  it  is  not  proven  that  it  has  any  influence  upon  the  mortality 
of  croupous  pneumonia,  which,  as  stated,  is  as  a  rule  low  in  childhood 
(Morse  and  Hassman).1  In  the  season  of  the  year  when  the  air  is 
not  cold  the  amount  of  covering  on  the  bed  will  depend  on  the  degree 
of  fever,  the  temperature  of  the  weather,  and  the  surface-temperature 
and  sensations  of  the  patient.  As  a  rule  it  should  be  light.  There 
is  no  danger  from  the  chilling  of  a  patient  with  high  fever,  but  care 
should  be  taken  that  the  extremities  are  kept  warm.  Fever  should 
be  controlled  by  hydrotherapy,  using  cool  sponging  or  warm  tubbing 
or  the  cool  pack,  according  to  the  age  of  the  patient  and  the  result 
obtained;  and  remembering  that  the  mere  reduction  of  the  body-tempera¬ 
ture  is  not  the  great  desideratum.  (See  Vol.  I,  p.  267.)  If  the  various 
nervous  symptoms  are  improved  by  hydrotherapy  the  result  is  good.  If 
the  child  resists  greatly  the  treatment  and  is  made  more  excited  by  it, 
while  the  pulse  becomes  weaker  and  more  rapid  and  cyanosis  develops 
and  is  slow  in  disappearing,  the  treatment  should  not  be  continued. 
Bodily  and  mental  rest  are  what  is  to  be  sought.  Water  to  drink  should 
be  given  frequently,  and  food,  liquid  or  semi-liquid,  at  regular  intervals; 
but  the  latter  not  insisted  upon  early  in  the  attack  if  the  child  opposes  it 
greatly,  since  at  this  time  the  appetite  is  often  continuously  absent.  The 
child  may  take  the  position  in  bed  most  comfortable  to  it,  but  must  not  be 
allowed  to  lie  indefinitely  without  change  of  this.  If  dyspnea  is  great  the 
patient  may  feel  easier  when  propped  upon  pillows.  Applications  to  the 
chest  are  in  my  experience  useless  in  modifying  the  course  of  the  disease. 
When  the  crisis  occurs  an  element  of  danger  from  collapse  develops  and 
the  child  must  be  kept  warm  by  hot  bottles,  perhaps  a  hot  mustard- 
pack,  and  the  administration  of  cardiac  stimulants. 

1  Amer.  Jour.  Dis.  Child.,  1916,  XII,  445. 
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Treatment  of  the  Special  Symptoms. — Various  of  these  may  demand 
treatment  in  certain  cases.  Pain  is  often  distressing.  It  may  be  relieved 
by  opiates  in  moderate  doses  if  there  is  no  contraindication,  such  as 
tympanites,  involvement  of  the  respiratory  centers,  or  a  tendency  to 
coma.  In  some  instances  the  temporary  application  of  an  ice-bag,  hot 
poultice,  turpentine-stupe,  or  mustard-plaster  to  the  side  is  of  service. 
Cough  is  not  usually  annoying  enough  to  demand  medical  treatment. 
Inhalations  of  warm  water-vapor  may  be  used ;  or,  if  frequent  and  causing 
loss  of  rest,  a  small  dose  of  an  opiate  will  relieve  it,  unless  otherwise 
contraindicated.  High  fever  is  best  treated  by  hydrotherapy,  or,  if 
this  is  not  well  tolerated,  by  antipyrine  or  phenacetin,  1  grain  (0.065)  or 
less  at  2  years  of  age.  This  is,  however,  not  often  required.  High  tem¬ 
perature  seldom  demands  treatment  for  itself,  but,  as  stated,  for  the 
nervous  symptoms  which  often  accompany  it;  or  these  may  be  present 
without  any  unusual  elevation  of  temperature.  Sleeplessness  and  ner¬ 
vousness  are  especially  to  be  relieved.  If  hydrotherapy  is  not  of  service, 
they  may  be  helped  by  antipyrine,  phenacetin,  the  bromides,  or  an  opiate. 
It  is  important  in  giving  the  coal-tar  derivatives  to  employ  small  repeated 
doses  rather  than  amounts  which  could  produce  too  great  a  fall  of  tem¬ 
perature  and  consequent  prostration.  An  ice-bag  to  the  head  may  be  of 
value  but  its  action  must  be  carefully  watched  in  the  case  of  infants. 
In  convulsions  sedatives  are  also  indicated  and  perhaps  lumbar  puncture 
for  the  relief  of  intracranial  pressure.  The  possible  danger  of  this  pro¬ 
cedure  has  been  previously  mentioned  (see  p.  316). 

Cardiac  weakness  requires  the  administration  of  digitalis,  strophan- 
thus,  or  alcohol.  While  the  employment  of  any  such  stimulants  should 
not  be  followed  as  a  routine  measure,  it  is  my  belief  that  it  is  wise  to 
give  them  on  the  first  indication  of  cardiac  debility,  such  as  slight  cyanosis 
or  pallor,  an  unusual  increase  of  the  pulse-rate  or  respiration-rate,  or 
a  valve-like  quality  of  the  first  sound  of  the  heart,  rather  than  to  delay 
long.  It  is  easier  to  maintain  the  cardiac  strength  than  to  revive  it 
after  it  has  failed  decidedly.  Nevertheless  the  majority  of  cases  of  croup¬ 
ous  pneumonia  do  not  require  stimulation  of  any  sort.  A  child  of  2 
years  may  receive  from  v  to  1  dram  (0.9  to  4)  of  whiskey  or  its  equiva¬ 
lent  every  3  hours  according  to  the  demands  of  the  case.  Camphor  or 
caffeine  sodio-benzoate  given  hypodermically  is  often  of  benefit  as  a 
cardiac  stimulant  especially  in  emergency,  and  nitroglycerine  acts  most 
favorably  in  many  instances  where  cyanosis  is  present,  by  rendering  the 
work  of  the  heart  easier.  A  dose  of  Moo  to  1 1 o o  of  a  grain  (0.0003  to 
0.0006)  every  2  or  3  hours  may  be  given  to  a  child  of  2  years.  Epinephrin 
(1:1000  solution)  in  doses  of  from  2  to  4  minims  (0.123  to  0.246)  hypo¬ 
dermically  is  sometimes  of  value  in  emergency.  Strychnine  is  excellent 
for  continued  administration  as  a  cardiac  and  general  tonic,  but  should 
not  be  pushed  to  the  extent  of  increasing  excitability.  It  is,  in  my  opinion 
often  given  too  freely.  The  dose  may  be  Moo  °f  a  grain  (0.0002)  or  less 
every  3  hours  at  2  years.  (On  the  use  of  stimulants  in  pneumonia  see  also 
Bronchopneumonia,  p.  314.)  Carbonate  of  ammonia  is,  I  think,  of  little 
value,  and  is  a  distinct  gastric  irritant.  It  is  particularly  at  the  crisis 
that  energetic  cardiac  stimulation  may  be  required.  For  cynosis  with 
severe  dyspnea  the  inhalation  of  oxygen  may  be  used  with  advantage  (see 
Bronchopneumonia,  p.  314).  Atropine  is  of  value  is  some  instances 
where  dyspnea  is  severe,  especially  if  an  attendant  bronchitis  increases 
the  respiratory  difficulty. 
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For  the  troublesome  and  often  dangerous  tympanites  of  severe  cases 
gentle  purgatives  or  the  opening  of  the  bowel  by  injection  should  be 
employed,  or  relief  attempted  by  the  insertion  of  a  rectal  tube,  the  applica¬ 
tion  of  turpentine-stupes  and  the  administration  by  mouth  or  by  bowel 
of  asafetida.  In  some  instances  eserine  may  be  given  hypodermically  in 
doses  of  }ioo  to  Jdjoo  of  a  grain  (0.0001  to  0.0002)  at  2  years  of  age.  It 
is  sometimes  surprisingly  successful,  but  is  a  powerful  depressant  drug 
and  must  be  used  with  care.  Pituitrin  may  be  administered  hypoder- 
matically  for  abdominal  distention.  It  is  important  to  remember  that 
expectorants  are  not  indicated  during  the  attack  of  croupous  pneumonia. 
They  can  do  no  good  and  very  readily  disorder  the  digestion.  The 
fibrinous  exudate  is  not  expectorated  to  any  extent,  but  absorbed. 

Some  clinicians  recommend  the  administration  of  alkalies  on  the 
ground  that  an  acidosis  is  sometimes  present  during  the  attack  (Means 
and  Barach).1  The  correctness  of  this  is  disputed,  and  in  any  event 
there  does  not  appear  to  be  more  than  a  slight  lowering  of  the  carbon 
dioxide  combining-power  of  the  blood  (Killian).2  If  alkalies  are  given 
they  should  be  withdrawn  as  soon  as  the  urine  becomes  alkaline,  to  avoid 
the  development  of  an  alkalosis  (see  Vol.  I,  p.  759). 

The  importance  of  the  matter  of  the  therapeutic  management  of 
croupous  pneumonia  justifies  the  reiteration:  That  the  best  medicinal 
“treatment”  of  the  average  case  of  pneumonia  in  early  life  is  the  absence 
of  it.  There  is  a  prevailing  tendency  to  over-treatment  in  this  disease. 
Skillful  nursing  and  great  watchfulness  by  the  physician  are  the  important 
matters,  with  a  prompt  but  not  officious  readiness  to  help  Nature  when 
required. 

Specific  Treatment. — At  various  times  different  specific  antipneu- 
mococcic  sera  and  vaccines  have  been  tried.  The  obtaining  by  Cole 
and  Dochez3  of  a  serum  which  seemed  to  have  as  pecific  action  upon 
Type  I  of  the  pneumococcus  was  encouraging;  but  could  be  of  little 
service  in  the  disease  in  early  life,  since  the  great  majority  of  cases  at 
that  time  do  not  depend  upon  this  strain  of  the  germ.  Nobecourt  and 
Paraf4  claim  favorable  results  in  infants  from  the  injection  of  autoserum 
into  the  consolidated  area  of  the  lung.  Sera  for  other  fixed  types  have 
been  made,  and  Huntoon5  has  employed  for  adults  a  combination  of  those 
of  the  3  types.  The  benefit  is  disputed.  Favorable  results  with  vaccine 
therapy  have  been  maintained  by  many,  among  them  Wynn,6  who  uses 
a  combination  of  several  different  strains  and  a  dosage  of  from  10  to  50 
millions  of  pneumococci.  Berger  and  Montgomery,7  on  the  ground  that 
chicken-blood  contained  protective  bodies,  have  given  this  or  the  serum 
intravenously  or  intramuscularly  to  children  with  pneumonia,  apparently 
with  a  reduction  of  the  mortality.  Non-specific  protein-therapy  has 
likewise  been  employed,  using  such  substances  as  sodium  nucleinate 
(Medwin).8  Freeman  and  Hoppe9  made  use  of  mercurochrome  in  both 
croupous  and  bronchopneumonia,  giving  0.005  gram  per  kilogram  of 
body-weight  (0.03  grain  per  pound)  intravenously  in  1  per  cent,  solu- 

1  Jour.  Amer.  Med.  Assoc.,  1921,  LXXVII,  1217. 

2  Proc.  New  York  Path.  Soc.,  1922,  XXII,  72. 

3  Trans.  Assoc.  Amer.  Phys.,  1913,  XXVIII,  606. 

4  Presse  med.,  1920,  XXVIII,  593. 

5  Jour.  Immunol.,  1921,  VI,  117. 

6  Lancet,  1922,  II,  493. 

7  Arch.  Int.  Med.,  1924,  XXXIV,  867. 

8  Brit.  Med.  Jour.,  1924,  II,  49. 

9  Amer.  Jour.  Dis.  Child.,  1924,  XXVIII,  319. 
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tion.  Clinical  improvement  followed.  Bass1  obtained  favorable  results 
from  the  employment  of  blood-transfusion  especially  when  anemia  was 
a  marked  symptom.  The  cases  were  chiefly  of  the  broncho-pneumonic 
type.  We  have  seen  some  instances  where  this  seemed  to  be  of  value. 

It  must  be  admitted  that,  so  far  as  children  are  concerned,  no  form 
of  specific  therapy  offers  satisfactory  uncontested  evidence  of  influence 
exercised  upon  the  course  of  the  disease. 

Convalescence  is  usually  rapid  and  little  if  any  treatment  is  required. 
The  diet  may  be  increased  largely  without  delay  if  the  appetite  has 
returned.  Should  debility  or  anemia  be  present  and  persist,  appropriate 
tonic  measures  are  indicated.  The  slow  and  irregular  pulse-rate  often 
seen  after  pneumonia  is  usually  not  a  matter  of  moment,  and  does  not 
make  confinement  to  bed  necessary.  The  child  should  be  kept  in  bed 
until  all  evidence  of  consolidation  has  disappeared.  This  is,  as  a  rule, 
only  a  matter  of  a  few  days.  An  exception  may  be  made  in  the  case  of 
much  delayed  resolution  with  absence  of  symptoms;  such  children  being 
cautiously  taken  out  of  bed  regardless  of  the  physical  signs.  Krost2  has 
employed  for  delayed  resolution  the  exposure  to  the  a>ray,  as  recom¬ 
mended  by  Quimby  and  Quimby3  and  obtained  good  results  in  11  out  of 
12  cases.  We  found  it  successful  in  some  instances. 

CHRONIC  PNEUMONIA 
(Interstitial  Pneumonia) 

Etiology.  After  defervescence  in  some  cases  of  croupous  pneumonia 
there  remains  for  weeks  or  even  months  a  condition  of  consolidation,  the 
lung  failing  to  undergo  resolution.  I  have  known  this  to  last  for  months, 
yet  with  final  entire  recovery.  (See  Delayed  Resolution,  p.  334.)  It  is 
not,  however,  to  this  that  the  title  “chronic  pneumonia’7  is  properly 
applied;  but  to  the  long  persistence  of  constitutional  symptoms  and 
physical  signs,  which  in  the  large  majority  of  cases  of  chronic  pneumonia 
occur  as  a  sequel  to  an  attack  of  acute  bronchopneumonia.  Only  in 
rare  instances  is  the  disease  seen  after  the  croupous  form  of  the  ordinary 
type;  somewhat  oftener  after  a  pleuropneumonia.  It  may  exceptionally 
occur,  too,  after  chronic  bronchitis,  chronic  passive  congestion  of  the 
lungs,  or  chronic  pleurisy;  and  it  is  likely  that  hereditary  syphilis  is  a 
factor  in  some  cases.  Chronic  interstitial  pneumonia  is  especially  liable 
to  develop  when  there  have  been  repeated  attacks  of  the  acute  form,  or 
when  this  has  occurred  in  connection  with  the  infectious  diseases,  chiefly 
measles,  pertussis  and  grippe,  or  with  the  presence  of  a  foreign  body  in 
a  bronchus.  It  is  sometimes  tuberculous  in  nature,  either  primarily  or 
by  a  later  secondary  infection.  The  disease  is  more  common  in  child¬ 
hood  than  later,  and  is  most  frequent  in  later  infancy  and  the  earlier 
part  of  early  childhood;  the  period  when  bronchopneumonia  is  most 
often  observed. 

Pathological  Anatomy. — Following  a  pneumonia  which  does  not 
resolve,  there  is  a  thickening  of  the  exudate  in  the  alveolar  walls,  with  a 
small-celled  infiltration  into  the  alveolar  connective  tissue,  and  soon  a 
change  of  infiltration  into  fully-formed  connective  tissue,  and  an 
extension  and  subsequent  contraction  of  this,  producing  shrinking  of  the 
lung.  In  fully-developed  cases  there  are  bands  of  connective  tissue 
passing  in  different  directions  through  the  lung,  starting  from  the  pleura, 

1  Amer.  Jour.  Dis.  Child.,  1925,  XXIX,  318. 

2Amer.  Jour.  Dis.  Child.,  1925,  XXX,  57. 

3  N.  Y.  Med.  Jour.,  1916,  CIII,  681. 
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which  is  itself  much  thicker  than  normal.  The  alveoli  are  obliterated 
by  organizing  infiltration,  their  walls  as  well  as  those  of  the  small  bron¬ 
chi  are  much  thickened,  and  in  many  places  these  bronchi  are  dilated  and 
filled  with  secretion. 

Macroscopically  the  lung  in  the  affected  region  is  found  firmly 
adherent  to  the  pleura,  and  only  detachable  with  tearing.  It  is  smaller 
and  whiter  than  normal,  contains  less  air,  and  on  section  cuts  with  a  grat¬ 
ing  sound.  The  process  is  irregularly  distributed,  healthy  areas  being 


Fig.  304. — Interstitial  Pneumonia  with  Bronchiectasis. 


Peter  C.,  aged  9  years.  Pneumonia  of  right  lung  2  years  previously,  leaving  consoli¬ 
dation  and  displacement  of  heart  to  affected  side.  Admitted  to  the  Children’s  Ward  of 
the  University  of  Pennsylvania  Hospital  March  1924.  Good  general  condition;  no  fever; 
slight  hacking  cough;  no  expectoration  and  no  odor;  slight  clubbing  of  fingers.  Flattening 
and  much  diminished  expansion  of  right  side  of  chest.  Auscultatory  signs  of  consolida¬ 
tion,  with  slightly  tympanitic  note  in  upper  right  axilla.  X-ray  shows  narrowed  right 
side,  and  heart  behind  the  sternum.  Bronchoscopic  treatment  given  every  week  by  Dr. 
Tucker  removed  large  amounts  of  pus. 

adjacent  to  those  diseased,  and  the  grey  or  white  bands  of  connective 
tissue  being  distinctly  visible.  The  lesions  are  most  marked  about  the 
bronchi,  and  in  advanced  cases  many  cylindrical  or  saccular  bronchiec¬ 
tases  are  observed.  Usually  only  a  part  of  one  lobe  is  involved,  although 
in  severer  cases  there  may  be  scattered  lesions  in  different  lobes  or  an 
entire  lobe  may  exhibit  the  cirrhotic  process.  The  lower  part  of  the  lung 
is  more  often  attacked  than  the  apex,  except  in  tuberculous  cases.  In 
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the  most  advanced  cases  which  have  lasted  over  a  year  no  trace  of  healthy 
pulmonary  tissue  may  be  discoverable  in  the  parts  involved,  and  section 
show  only  much  dilated  bronchial  tubes  filled  with  muco-pus. 

Symptoms. — After  an  attack  of  bronchopneumonia  in  which  the 
fever  and  cough  have  been  of  unusually  long  continuance  and  the  general 
condition  severe,  the  symptoms  may  finally  disappear  except  perhaps  a 
certain  degree  of  debility  and  anemia,  with  moderate  cough  and  short¬ 
ness  of  breath.  Some  traces  of  the  physical  signs  of  consolidation  have, 
however,  remained,  and  there  may  be  even  decided  dullness  on  percus¬ 
sion,  bronchial  respiration,  and  the  presence  of  rales.  In  other  cases 
the  physical  signs  are  first  found  after  an  attack  of  pertussis  in  which 
no  acute  bronchopneumonia  had  been  discovered;  or  they  develop  in 
the  course  of  a  prolonged  gastrointestinal  disturbance;  or  in  still  others 
the  initial  disease  was  considered  to  be  a  plastic  pleurisy  only,  any  pul¬ 
monary  involvement  having  been  overlooked.  Then  after  a  variable 
time,  perhaps  some  months,  there  may  be  a  second  attack  of  pneumonia 
with  slow  convalescence;  or  without  this  there  may  develop  more  or  less 
fever  of  a  remittent  type,  and  there  is  eventually  a  progressive  loss  of  weight 
and  strength;  troublesome  cough;  increasing  dyspnea;  and  sometimes  pain 
in  the  chest,  sweating,  clubbing  of  the  fingers,  and  diarrhea.  Fever  may 
be  absent  for  days  and  return  again  and  reach  possibly  104°  or  105°F. 
(40°  or  40.6°C.). 

As  the  disease  advances  the  physical  signs  become  characteristic. 
Evidences  of  decided  shrinking  of  the  lung  appear.  If  this  is  at  the  apex 
there  will  be  depression  of  the  supraclavicular  fossa.  If  in  the  region 
of  the  heart  an  abnormally  large  cardiac  dullness  and  unusually  distinct 
pulsation  are  observed.  There  are  also  decided  dullness  on  percussion, 
diminished  expansion  of  the  affected  region,  and  very  commonly  a  pecul¬ 
iarly  feeble  respiratory  murmur.  Sometimes  bronchial  respiration  and 
bronchophony  are  found,  if  not  present  earlier;  and  over  large  bronchiec¬ 
tases  or  numerous  associated  smaller  ones  there  may  be  a  somewhat 
tympanitic  note  on  percussion  and  a  respiratory  murmur  suggesting  the 
existence  of  a  cavity.  The  diaphragm  may  be  drawn  upward  on  the 
affected  side,  and  eventually  there  may  develop  very  decided  deformity 
of  the  chest  (Fig.  304).  The  intensity  of  all  the  signs  depends  upon  the 
extent  and  degree  of  pulmonary  change  which  has  taken  place.  They 
may  vary,  too,  from  day  to  day.  If  only  a  partial  consolidation  exists, 
the  respiration  may  be  merely  broncho  vesicular  or  enfeebled,  with  slight 
impairment  of  percussion  resonance.  Bronchitic  rales  are  a  variable 
element,  present  only  at  such  times  as  an  attack  of  bronchitis  coexists. 
When  bronchiectasis  is  well-developed  and  has  become  a  prominent  lesion, 
there  is  usually  abundant  mucopurulent  secretion  of  a  more  or  less  offen¬ 
sive  odor.  Hemoptysis  sometimes  occurs. 

Course  and  Prognosis. — Until  decided  shrinking  of  the  lung  through 
the  interstitial  contraction  has  taken  place,  complete  resorption  with  dis¬ 
appearance  of  the  physical  signs  is  possible,  yet  it  may  take  months  for 
this  to  be  accomplished.  After  this  shrinking  has  occurred  the  passing  of 
the  physical  signs  is  impossible;  but  this  by  no  means  precludes  recovery 
from  the  majority  of  the  symptoms.  In  most  cases  the  course  of  the 
disease  is  typically  chronic,  with  a  tendency  to  gradual  involvement  of 
a  whole  lung,  perhaps  after  the  elapse  of  several  years ;  with  return  of 
the  symptoms,  or  exacerbations  of  them  from  time  to  time,  shown  by 
bronchitis,  fever  and  increased  cough  and  dyspnea.  The  general  health 
may  be  excellent  for  a  long  time,  but  eventually  suffers  and  the  patient  is 
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more  or  less  delicate,  and  finally  death  occurs  after  months  or  years  of 
increasing  emaciation,  anemia  and  exhaustion.  Others  die  of  a  recurrent 
attack  of  pneumonia.  Many  of  the  cases,  if  not  tuberculous  at  the  onset, 
finally  become  so. 

Diagnosis. — This  rests  chiefly  upon  the  history  of  the-case  and  on 
the  presence  of  persistent  physical  signs  of  consolidation  after  a  pneu¬ 
monia.  Delayed  resolution  of  a  pneumonia  is  to  be  distinguished  by  its 
association  with  the  croupous  form  of  the  disease,  the  absence  of  the 
symptoms  of  chronic  pneumonia  as  described,  and  the  final  recovery 
after  a  much  shorter  time  than  in  chronic  pneumonia.  Delayed  resolu¬ 
tion  in  bronchopneumonia  is  characteristic  of  the  protracted  form  of  that 
disease  (pp.  305,  334),  and  is  in  many  cases  but  the  beginning  of  a  chronic 
pneumonia.  Pleural  effusion  is  to  be  excluded  by  its  more  wide-spread 
and  absolute  dullness  on  percussion,  the  presence  of  egophony,  and  the 
absence  of  vocal  fremitus.  The  last  sign  is,  however,  equivocal,  since 
the  thickening  of  the  pleura  seen  in  chronic  pneumonia  may  readily 
diminish  vocal  fremitus,  and  the  sign  is  in  any  event  difficult  to  elicit 
in  children.  The  employment  of  the  exploring  needle  is  the  surest 
diagnostic  method  between  the  two  conditions,  but  is  not  without  some 
danger  if  the  disease  is  an  interstitial  pneumonia.  The  most  important 
and  the  most  difficult  diagnostic  question  is  between  the  simple  and  the 
tuberculous  forms  of  chronic  pneumonia,  and  this  frequently  cannot  be 
satisfactorily  determined.  Tuberculosis  affects  more  often  the  apex; 
simple  chronic  pneumonia  the  base.  The  cutaneous  tuberculin-reaction, 
if  negative,  indicates  the  simple  form  of  the  disease;  if  positive  no  certain 
conclusion  can  be  drawn.  Repeated  examinaton  of  the  sputum  is  the 
most  serviceable  diagnostic  method,  although  the  finding  of  bacilli  does 
not  prove  that  the  affection  was  primarily  tuberculous,  and  not  a  chronic 
pneumonia  with  a  later  secondary  tuberculous  involvement.  In  any 
case  of  chronic  non-tuberculous  pulmonary  disease,  especially  if  the  signs 
are  localized  in  one  lung,  the  possibility  of  the  presence  of  a  foreign  body 
should  be  borne  in  mind. 

Treatment. — This  is  essentially  tonic  in  character.  The  adminis¬ 
tration  of  cod-liver  oil  is  one  of  the  best  methods,  and  iodide  of  potassium 
is  to  be  recommended  in  some  cases.  The  clothing  and  the  habit  of  life 
in  general  should  be  such  that  exacerbations  of  the  disease  are  prevented. 
Cool  morning  baths  are  of  service  if  well  tolerated.  Abundant  digestible 
nourishment  is  necessary.  Change  of  climate  and  life  in  the  open  air 
are  among  the  best  of  remedies  to  check  further  progress  of  the  disease, 
if  it  has  passed  the  possibility  of  cure.  Pulmonary  gymnastics  are  of 
service  in  expanding  the  diseased  lung  if  the  condition  has  not  advanced 
too  far.  When  there  is  decided  bronchiectasis  the  treatment  recom¬ 
mended  for  this  condition  is  to  be  employed  (p.  292). 

HYPOSTATIC  PNEUMONIA 

This  is  not  a  primary  disease,  but  the  result  of  prolonged  passive 
congestion  from  various  causes.  It  may  attend,  for  instance,  severe 
typhoid  fever’,  or  occur  in  any  marantic  state  such  as  seen  in  the  chronic 
gastroenteric  diseases  of  infancy.  Lying  long  in  one  position  may  favor 
its  development.  The  lesions  consist  of  a  low-grade  inflammation  of  the 
pulmonary  tissue  beginning  in  the  lower  portion  of  the  lung.  This 
becomes  overfilled  with  fluid  and  the  blood-vessels  congested,  while 
the  alveoli  contain  an  exudate  of  desquamated  and  partially  degenerated 
epithelium,  red  blood-cells,  and  leucocytes.  The  lesions  differ  from  mere 
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congestion  in  the  presence  of  this  exudate.  The  pleura  is  not  involved. 
The  process  is  lobular  in  nature  and  affects  only  the  more  dependent 
portions  of  the  lung,  generally  on  both  sides  and  in  both  the  upper  and 
lower  lobes,  being  thus  wide-spread  but  near  the  posterior  surface.  In 
appearance  the  tissue  is  dark-red  in  color,  airless,  and  firm  to  the  touch. 

The  symptoms  are  uncharacteristic  and  the  condition  is  usually 
recognized  only  at  autopsy.  There  is  neither  dypsnea  nor  fever,  unless 
dependent  upon  the  primary  disorder.  The  physical  signs  consist  prin¬ 
cipally  in  slight  dullness  on  percussion,  feeble  respiratory  murmur,  and 
the  presence  of  moist  rales.  In  the  way  of  prognosis  the  disorder  is  of 
no  importance,  except  as  a  sign  of  the  influence  which  the  primary 
disease  is  exerting.  Hypostatic  pneumonia  is  not  in  itself  the  real 
cause  of  death,  although  it  increases  the  danger. 

The  treatment  is  preventive,  consisting  in  that  of  the  primary 
affection,  in  the  sustaining  the  general  and  circulatory  strength,  and  in 
frequent  change  of  position. 

PULMONARY  EMPHYSEMA 

Etiology. — Emphysema,  always  a  secondary  affection,  may  be 
either  acute  or  chronic.  The  former  is  very  common  and  is  seen  oftener 
in  childhood  than  at  any  other  period.  It  may  be  produced  in  the  course 
of  any  affection  where  the  air-pressure  within  the  lungs  is  increased. 
It  is  present  to  a  certain  extent  in  all  acute  pulmonary  diseases  in  children, 
and  may  be  a  compensatory  process  in  pneumonia,  atelectasis,  or  where 
pleuritic  adhesions  interfere  with  the  expansion  of  some  portion  of  the 
lung.  In  other  cases  the  emphysema  is  obstructive  and  follows  forcible 
coughing  such  as  occurs  in  bronchitis  and  pertussis,  or  is  the  result  of 
obstruction  to  respiration  as  in  diphtheria  of  the  larynx.  The  more 
chronic  form  is  less  common  in  early  life,  and  is  seen  then  chiefly  in  later 
childhood.  It  is  liable  to  follow  conditions  of  long-continued  dyspnea,  as 
in  rachitic  deformities,  tuberculosis,  chronic  pneumonia,  asthma,  chronic 
bronchitis,  adenoid  growths,  and  tracheobronchial  adenitis,  or  it  may 
persist  after  severe  acute  bronchopneumonia  or  pertussis. 

Pathological  Anatomy. — In  acute  vesicular  emphysema  there  is 
merely  a  distention  of  the  vesicles,  with  but  little  rupture  of  these  and 
consequent  entrance  of  air  into  the  parenchyma.  It  may  be  generalized, 
but  is  more  frequently  limited  to  certain  regions,  oftenest  the  anterior 
border  of  the  lungs  especially  of  the  upper  lobe,  or  may  be  scattered 
among  or  surrounded  by  areas  of  consolidation  or  of  atelectasis,  if  these 
are  present.  The  affected  portion  is  paler  and  more  prominent  than 
normal  and  does  not  collapse  readily.  The  contrast  between  areas  of  this 
sort  and  healthy  lung  is  striking,  and  is  still  greater  between  such  areas 
and  any  neighboring  consolidated  or  atelectatic  portions.  When  much 
of  the  anterior  border  of  the  lungs  is  emphysematous  the  heart  may  be 
completely  covered.  In  chronic  emphysema ,  which  also  may  be  general¬ 
ized  or  partial,  the  dilatation  is  permanent  owing  to  loss  of  elasticity, 
and  many  of  the  alveolar  septa  are  ruptured,  the  alveoli  communicating 
with  each  other  and  producing  distended  sacules  of  pin-head  up  to  pea- 
size  or  larger.  The  capillaries  are  more  or  less  obliterated.  As  a  further 
result  of  the  rupture  the  air  may  enter  into  the  interstitial  pulmonary 
connective  tissue  {interstitial  emphysema),  or  accumulate  between  the 
lobules  {interlobular  emphysema)  and  compress  the  alveoli,  or  even  under 
the  pleural  surface  or  about  the  root  of  the  lung  or  in  the  mediastinum, 
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from  which  situation  it  may  find  its  way  into  the  subcutaneous  connecti  ve 
tissue  ( subcutaneous  emphysema).  (See  p.  864.) 

Symptoms. — These  are  not  definite,  being  masked  by  those  of 
the  attendant  primary  disease.  The  physical  examination  shows 
marked  hyperresonance  on  percussion,  perhaps  with  obliteration  or 
diminution  of  the  cardiac  dullness  and  depression  of  the  upper  border  of 
the  hepatic  dullness,  and  accompanied  by  feeble  respiratory  murmur  and 
diminished  vocal  fremitus.  In  the  acute  cases  the  symptoms  disappear 
sooner  or  later  as  recovery  from  the  primary  disease  takes  place.  In 
those  of  a  chronic  nature  the  alteration  of  the  percussion-resonance  is 
persistent;  the  chest  may  assume  the  barrel-shape  characteristic  of 
emphysema  in  the  adult,  and  the  expiratory  excursion  is  limited.  This  is 
especially  true  of  the  emphysema  accompanying  asthma.  The  presence 
of  emphysema  adds  to  any  dyspnea  and  cyanosis  which  the  primary 
disease  may  produce.  The  only  certain  clinical  evidence  of  the  inter¬ 
stitial  form  is  the  rare  occurrence  of  subcutaneous  emphysema,  appearing 
first  in  the  neck.  This  condition  is  oftenest  secondary  to  interstitial 
emphysema  developing  at  the  root  of  the  lung. 

The  prognosis  depends  entirely  upon  the  primary  disease.  Emphy¬ 
sema  may  add  to  the  severity  and  danger  of  this,  but  is  not  in  itself  a 
cause  of  death.  In  the  cases  attending  acute  disease  the  lesion  is  transi¬ 
tory  and  disappears  largely  or  completely  in  the  course  of  a  few  weeks. 

The  treatment  is  entirely  that  of  the  primary  affection,  and  there 
are  no  special  measures  indicated. 

ATELECTASIS 

Atelectasis  has  already  been  considered  under  the  Diseases  of  the 
New-born.  Here  only  we  shall  discuss  the  disease  as  it  is  encountered 
at  periods  later  than  the  first  few  weeks  of  life. 

Etiology. — One  of  the  principal  causes  of  atelectasis  in  infancy  is 
unusually  well-developed  rachitis.  The  deformity  of  the  chest,  the 
lowered  resiliency  of  its  walls,  and  the  diminished  muscular  power  readily 
favor  the  production  of  more  or  less  collapse.  Other  deformities,  as 
from  caries  of  the  spine,  also  predispose  to  it,  as  does  the  existence  of  any 
debilitating  disease.  Consequently  it  is  a  frequent  condition  in  all 
atrophic  or  debilitated  states  in  infancy,  the  tendency  to  it  being  increased 
by  the  much  weakened  force  of  the  cough  at  this  time  and  the  feeble 
respiratory  power.  It  is  produced  also  by  the  pressure  of  intrathoracic 
tumors,  pericardial  effusion,  pneumothorax  and  especially  pleural  effu¬ 
sion.  A  very  common  cause  is  severe  bronchitis,  in  which  collapse  of 
the  vesicles  follows  obstruction  of  a  bronchus  by  mucus;  and  it  is  present 
more  or  less  in  most  cases  of  bronchopneumonia.  Acquired  atelectasis 
is  thus  an  attendant  upon  numerous  other  affections,  but  does  not  exist 
a?  a  primary  disease. 

Pathological  Anatomy. — The  lesions  are  similar  to  those  previously 
described  in  considering  Atelectasis  in  the  New-born  (Vol.  I,  p.  321), 
except  that  in  the  later  form  they  are  usually  not  so  extensive,  and  that 
the  position  is  more  variable,  depending  upon  the  cause.  Certain  regions 
become  airless,  congested,  deep-red  or  purple  in  color,  hard,  and  depressed 
below  the  neighboring  paler,  healthy  or  usually  emphysematous  lung. 
The  distribution  of  the  atelectasis  is  lobular,  and  these  lobules  may  be 
scattered  throughout  the  lung;  while  in  other  cases  many  such  areas  may 
be  aggregated,  until  a  considerable  portion  of  a  lobe  may  become  atelec- 
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tatic.  The  favorite  seat  is  the  lower  lobe  or  the  posterior  portion  of  the 
upper  lobe.  When  the  atelectasis  depends  upon  local  compression,  as  by 
a  pericardial  effusion,  the  region  involved  corresponds  with  this.  In 
cases  of  long  duration  connective-tissue  changes  take  place  and  the  lung 
shrinks.  This  may  occur  in  cases  of  compression-atelectasis  attending 
empyema. 

Symptoms. — The  symptoms  and  physical  signs  are  much  the  same 
as  those  seen  in  the  new-born.  The  onset  is  often  gradual;  there  are 
rapid,  shallow  respiration;  dyspnea  with  inspiratory  recession  of  the 
thoracic  wall;  rapid  feeble  pulse;  normal  or  subnormal  temperature,  and 
cyanosis.  On  physical  examination  of  the  chest  a  feeble  respiratory 
murmur  with  moist  rales  is  found  and  perhaps  slight  dullness  on  percus¬ 
sion.  Yet  both  symptoms  and  physical  signs  are  quite  commonly  masked 
by  those  of  the  primary  disease,  and  the  atelectasis  may  be  discovered 
only  at  autopsy.  It  is  indeed  surprising  how  few  symptoms  a  child  with 
decided  chronic  atelectasis  may  exhibit.  In  other  cases  the  disease  often 
cannot  be  distinguished  clinically  from  hypostatic  pneumonia,  with 
which,  or  with  bronchopneumonia,  it  is  liable  to  be  associated. 

Prognosis.— This  depends  upon  the  cause,  as  well  as  upon  the  age. 
Cases  due  to  pleural  effusion,  even  when  the  collapse  is  complete,  recover 
entirely  unless  adhesions  or  overgrowth  of  connective  tissue  prevent 
reexpansion.  Iny  severe  rickets,  on  the  other  hand,  the  prognosis  is 
unfavorable,  because  the  condition  of  the  chest- walls  is  slow  in  altering 
for  the  better,  if,  indeed,  it  does  so  at  all.  In  all  chronic  debilitated  condi¬ 
tions,  and  in  disorders  obstructing  respiration,  the  prognosis  of  atelectasis 
is  unfavorable,  especially  under  the  age  of  2  years,  and  the  collapse  of  the 
lungs  increases  greatly  the  danger  already  existing. 

Treatment. — In  the  line  of  treatment  is  that  described  for  the  dis¬ 
order  in  the  new-born ;  consisting  of  frequent  change  of  position,  stimulat¬ 
ing  warm  or  hot  baths,  hot  mustard-packs,  maintaining  the  bodily  tem¬ 
perature,  fresh  air,  inhalations  of  oxygen,  and  the  like. 

MASSIVE  COLLAPSE  (MASSIVE  ATELECTASIS)  OF  THE  LUNG 

Attention  was  first  directed  to  this  condition  by  W.  Pasteur,1  occurring 
in  his  cases  in  children.  It  is  in  a  sense  a  form  of  extensive  localized 
atelectasis.  The  etiological  factor  is  often  one  which  brings  about 
immobilization  of  the  diaphragm  or  respiratory  muscles.  Thus  it  may 
follow  general  or  local  anaesthesia  particularly  in  operations  on  the  upper 
abdomen,  although  those  for  hernia  and  appendicitis  may  also  contribute. 
Postdiphtheritic  paralysis  of  the  diaphragm  may  be  a  cause,  as  may  trauma 
and  wounds  of  the  thoracic  wall  and  occasionally  of  the  pelvic  region. 
Finally,  anything  occasioning  obstruction  somewhere  in  the  bronchial  tree 
may  produce  it.  The  symptoms  develop  suddenly  within  a  few  hours  to 
several  days  after  the  exciting  cause.  There  are  moderate  fever  and  in¬ 
creased  rate  of  the  respiration  and  pulse,  together  with  cough,  but  the  con¬ 
stitutional  symptoms  are  usually  mild.  On  physical  examination  there  are 
immobility,  narrowing  of  the  intercostal  spaces  and  dullness  or  flatness 
on  percussion  on  the  affected  side.  Breath-sounds  and  voice-sounds  are 
usually  greatly  increased  and  there  is  bronchial  breathing  and  broncho¬ 
phony,  the  bronchial  character  being  present  even  in  cases  where  the 
breath-sounds  are  diminished.  A  friction-rub  may  or  may  not  be  present 
and  rales  occur  later  when  expansion  takes  place.  The  heart  is  dis¬ 
placed  toward  the  affected  side.  On  Roentgen-ray  examination  there  is 

1  Amer.  Jour.  Med.  Sci.,  1890,  C,  242. 
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visible  the  collapse  of  the  lung,  the  cardiac  displacement,  and  the  marked 
elevation  of  the  dome  of  the  diaphragm  on  the  affected  side  (Fig.  305). 
The  condition  may  be  bilateral,  under  which  circumstance  there  will  be 
no  cardiac  displacement.  The  prognosis,  while  depending  upon  the 
exciting  cause,  is  on  the  whole  good  and  expansion  takes  place  in  a  week 
or  earlier  if  pneumonia  or  pleural  effusion  does  not  complicate  the  process. 
The  differential  diagnosis  from  pneumonia  is  made  on  the  mildness  of 
the  general  symptoms,  the  presence  of  one  of  the  exciting  causes  enumer¬ 
ated  above,  the  displacement  of  the  heart  toward  the  affected  side  and  the 
high  position  of  the  diaphragm  as  shown  by  the  Roentgen-ray,  these  last 
two  signs  also  helping  in  the  differentiation  from  pleural  effusion  in  those 
cases  of  collapse  in  which  there  are  diminished  breath-sounds.  (See 
p.  327.)  It  should  be  stated  however,  that  displacement  of  the  heart  to 


Fig.  305. — Massive  Pulmonary  Atelectasis.  (Massive  Collapse  of  the  Lung.) 


Marie  R.,  aged  3  weeks.  Very  slight  cough;  regurgitation  of  food  through  nose  while 
feeding.  Dullness  over  right  side  with  bronchial  respiration  and  bronchophony.  X-ray 
(a)  showed  a  dense  shadow  over  the  entire  right  lung,  with  high  stand  of  the  diaphragm  and 
heart  entirely  to  the  right.  A  week  later  axray  ( b )  showed  the  heart  returning  to  the 
normal  position,  the  right  lung  clearer,  and  auscultation  and  percussion  revealed  no  evi¬ 
dences  of  consolidation. 


the  affected  side,  unless  accompanied  by  other  symptoms  of  collapse,  is 
not  a  positive  proof  of  the  existence  of  this  condition,  since  it  may  at 
times  exist  to  a  moderate  degree  in  pneumonia,  as  shown  by  Thoenes1  and 
by  Wahlgren2  and  as  we  have  ourselves  seen.  In  the  preventive  treat= 
ment  the  encouragement  of  deep  breathing  after  operation  is  to  be 
thought  of.  When  the  condition  develops  the  treatment  is  symptomatic. 

1  Monatsschr.  f.  Kinderheilk.  1922,  XXII,  353. 

2  Acta  paediat.,  1922,  III,  81. 
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This  is  a  condition,  not  common  in  childhood,  which  may  be  seen  in 
various  disorders,  principally  to  be  mentioned  here  being  valvular  disease 
of  the  heart,  rachitis,  nephritis,  bronchopneumonia,  eruptive  fevers,  and 
cachectic  conditions.  The  lungs  on  post-mortem  examination  are  firm, 
heavy,  red  or  grey  in  color,  and  crepitate  little 
if  at  all,  but  do  not  sink  in  water.  On  section 
an  abundant  watery,  frothy  fluid  exudes 
freely.  The  lesions  of  atelectasis,  congestion, 
or  pneumonia  may  also  be  present. 

The  symptoms  are  not  characteristic  and 
the  condition  is  generally  recognized  only  at 
autopsy.  Suggestive,  especially  when  there 
are  evidences  of  effusion  of  fluid  elsewhere  in 
the  body,  or  if  nephritis  exists,  are  increase  of 
percussion- dullness  in  the  lower  portion  of  the 
chest  posteriorly  without  bronchial  respira¬ 
tion;  the  presence  of  very  numerous  moist 
rales;  and  the  existence  of  cyanosis,  cough  and 
dyspnea. 

From  the  point  of  view  of  prognosis 
pulmonary  edema  is  an  unfavorable  symptom. 

When  developing  suddenly  in  cases  of  nephri¬ 
tis  death  is  liable  to  occur  promptly.  Under 
other  circumstances  it  is  an  indication  of  the 
severity  of  the  diseased  condition  on  which 
the  edema  depends,  and  is  often  the  sign  of 
danger,  but  usually  not  in  itself  the  cause  of  it. 

Treatment  is  required  only  in  the  rapid, 
severe  cases.  In  these  dry  cupping,  free 
cardiac  stimulation,  purgatives,  and  hot 
mustard-packs  are  to  be  used. 
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Fig.  306. — Multiple  Pyemic 
Abscesses  of  the  Lungs  Fol¬ 
lowing  Ce  rvical  Adenitis. 

Rose  T.,  aged  5  years.  Illness 
began  a  week  before  admitted  to 
the  Children’s  Hospital  of  Phila¬ 
delphia,  on  Jan  4,  with  inflamma¬ 
tion  of  the  tonsils  and  of  the 


Etiology. — Multiple  pulmonary  abscesses, 
usually  small,  may  attend  sepsis  (Fig.  306)  or 

severe  bronchopneumonia,  or  larger  ones  may 
be  seen  in  tuberculosis.  A  single  non- tuber-  cervical  gland  on  the  left  side;  an. 

culous.  abscess  of  considerable  size  is  of  7>  child  toxiCi  delirious,  general 
exceptional  occurrence  in  early  life.  It  may 
be  the  result  of  the  entrance  of  foreign  bodies, 
or  of  a  disintegrating  consolidation  in  croupous 
pneumonia,  or  may  sometimes  be  secondary 
to  a  suppurating  bronchial  gland  or  to  some 
operative  procedure,  such  as  tonsillectomy. 

In  5767  cases  of  disease  in  children  Bullet1 
reported  10  instances  of  abscess  of  the 
lung,  7  of  these  being  in  subjects  of  from  1  to 
3  years  of  age.  In  recent  years  the  number  of 
reports  would  indicate  that  pulmonary  abscess 

is  on  the  increase,  or  possibly  the  recognition  of  it  through  the  employment 
of  the  Roentgen-ray.  While  surgical  procedure  of  any  kind  may  |be  a 
causative  factor,  many  of  the  cases  follow  tonsillectomy  or  other 

1  Ref.,  Brandenberg,  Jahrb.  f.  Kinderheilk.,  1908,  LXVII,  458. 


condition  poor;  Jan.  10,  numerous 
rales  have  been  present  in  both 
lungs.  No  other  positive  phys¬ 
ical  signs,  except  slight  bron¬ 
chial  respiration  in  the  lower  part 
of  right  side.  General  condition 
grew  worse.  Death  on  this  date. 
Autopsy  showed  numerous  scat¬ 
tered  pyemic  abscesses,  size  of 
walnut,  throughout  both  lungs. 
Pus  in  pleural  cavity  on  both 
sides. 
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operations  on  the  upper  respiratory  tract.  (Fig.  307.)  Ether  anaesthesia 
had  been  used  in  the  great  majority  of  these,  and  in  a  smaller  number 
local  anaesthesia  or  that  with  gas.  In  5  of  15  cases  in  infants  and  children 
reported  by  Wessler  and  Schwartz1  tonsillectomy  had  preceded.  Moore,2 
who  has  collected  202  cases  in  patients  of  all  ages  following  operation  on 
the  upper  respiratory  tract,  estimates  that  abscess  occurs  once  in  every 
2500  to  3000  tonsillectomies.  In  regard  to  the  exact  causative  action  of 
operation  there  is  a  difference  of  opinion,  some  clinicians  maintaining  that 
septic  material  reaches  the  lungs  usually  by  aspiration  during  operation; 
others  believing  that  the  transmission  is  generally  by  the  blood-stream. 


Fig.  307. — -Abscess  of  the  Lung  Following  Tonsillectomy. 


G.  C.,  boy  aged  9  years.  Admitted  to  Children’s  Medical  Ward  of  the  Hospital  of 
the  University  of  Pennsylvania  March  13th.  Tonsils  had  been  removed  IS  days  pre¬ 
viously;  4  days  later  developed  cough,  pain  in  left  shoulder,  expectoration,  and  fever. 
Examination. — Expansion  diminished  over  left  upper  lobe;  percussion  impaired  except 
for  a  tympanitic  note  under  clavicles;  whispered  pectoriloquy;  breath-sounds  absent  over 
affected  area.  Leucocytes  31,400.  Irregular  febrile  temperature.  March  14 th — X-ray 
shows  consolidation  with  cavity  containing  fluid.  March  18 th — Expectorated  a  large 
amount  of  pus,  and  bronchial  breathing  now  heard  over  affected  area. 

Symptoms. — The  symptoms  are  variable  and  uncharacteristic.  In 
some  instances  the  condition  is  not  suspected  unless  there  chance  to  be  a 
sudden  rupture  of  the  abscess  into  a  bronchus  and  a  discharge  of  pus  con¬ 
taining  elastic  fibres,  and  sometimes  possessing  an  offensive  odor.  Gen¬ 
erally  no  such  sudden  rupture  is  observed,  although  communication  with  a 

1  Amer.  Jour.  Dis.  Child.,  1920,  XIX,  137. 

2  Jour.  Amer.  Med.  Assoc.,  1922,  LXXVIII,  1279. 
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bronchus  is  not  infrequent.  The  principal  clinical  features  consist  of 
fever  of  an  irregular  and  often  hectic  type,  with  increasing  debility  and 
anemia,  a  high  leucocyte-count,  and  at  times  a  troublesome  cough.  When 
the  abscess  is  large  and  there  is  free  communication  with  a  bronchus  the 
physical  signs  suggest  those  of  a  tuberculous  or  a  large  bronchiectatic 
cavity.  If  no  such  communication  is  present,  there  is  dullness  on  percus¬ 
sion  and  feeble  respiratory  murmur  over  the  consolidation,  and  a  localized 
empyema  seems  probable.  If  the  abscess  discharges  at  intervals  only,  a 
corresponding  alteration  in  the  physical  signs  is  observed  from  time  to 
time.  In  cases  of  distinct  localization  the  exploratory  needle  may  reveal 


Fig.  308. — Abscess  of  Lung.  Condition  Following  Treatment. 

Same  case  as  Fig.  307.  Bronchoscopic  treatment  employed  repeatedly  by  Dr.  Tucker 
and  pus  removed  from  abscess-cavity.  March  26th — Area  of  dullness  much  reduced. 
April  7th — x-ray  shows  the  cavity  has  disappeared,  and  signs  of  consolidation  largely 
diminished.  General  condition  excellent. 

the  presence  of  pus;  but  is  very  liable  to  fail  to  do  so,  owing  to  the  small¬ 
ness  of  the  accumulation  in  size.  Even  when  pus  is  found,  the  diagnosis 
of  localized  empyema  is  often  erroneously  made.  An  z-ray  examination 
may  aid  greatly  in  the  diagnosis.  (Figs.  307  and  308.)  Small,  deep- 
seated  abscesses  may  present  no  physical  signs  whatever.  A  very 
characteristic  symptom  of  abscess,  although  not  pathognomic,  is  decided 
clubbing  of  the  fingers.  This  peculiarity  was  particularly  well-marked  in 
a  case  of  a  pulmonary  abscess  in  a  child,  due  to  the  entrance  of  a  water¬ 
melon-seed  into  a  bronchus.  The  abscesses  following  tonsillectomy 
usually  develop  in  about  a  week  although  sometimes  2  or  3  weeks  elapse 
before  the  onset  of  symptoms. 
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Course  and  Prognosis. — The  prognosis  is  always  uncertain.  The 
abscess  may  rupture  into  a  bronchus,  as  already  stated,  and  perhaps  be 
followed  by  healing.  This  is  especially  true  if  the  original  cause  was  a 
foreign  body  which  had  been  expelled  by  cough  or  removed  by  treatment. 
In  other  cases  the  abscess  may  continue  to  discharge,  with  progressive 
loss  of  strength  by  the  patient  and  the  usual  symptoms  which  prolonged 
suppuration  produce. 

If  the  diagnosis  can  be  made  surgical  treatment  may  be  employed. 
Aspiration  may  be  followed  by  cure,  but  oftener  incision,  resection  of  a 
rib  and  drainage  are  required.  In  recent  years  the  employment  of  the 
bronchoscope  in  skilled  hands  has  been  of  aid  not  only  in  diagnosis  but  in 
treatment,  the  pus  being  sucked  out  of  the  cavity  by  means  of  the 
instrument. 

PULMONARY  GANGRENE 

Etiology. — This  is  not  a  common  condition  in  early  life  and  is  always 
secondary.  It  is  oftenest  seen  in  connection  with  bronchopneumonia 
especially  after  measles;  croupous  pneumonia;  tuberculosis  of  the  lungs 
and  bronchial  glands;  typhoid  fever  and  other  acute  infectious  diseases; 
aspiration-pneumonia,  as  produced  by  foreign  bodies  or  especially  by 
necrotic  or  gangrenous  tissue  entering  the  lung  in  the  case  of  diphtheritic 
or  gangrenous  stomatitis;  septic  embolism  or  thrombosis  of  the  pulmonary 
vessels  resulting  from  suppurative  processes  elsewhere  in  the  body;  and 
gastroenteritis.  Any  greatly  debilitating  agent  predisposes  to  it.  As  a 
result  of  some  of  these  causes  inflammation  and  consequent  interference 
with  the  circulation  in  the  lung  take  place ;  but  in  order  to  have  a  gangre¬ 
nous  process  follow  there  must  be  the  presence  of  microorganisms  capable 
of  producing  putrefaction.  These  may  enter  the  lung  either  by  way  of 
the  respiratory  tract  or  through  the  blood-vessels.  According  to  the 
investigations  of  Veillon  and  Zuber,1  these  germs  are  anaerobic  putre¬ 
factive  bacteria  of  various  sorts  and  appear  to  be  specific  for  gangrenous 
processes;  but  spirochetes  and  bacilli  similar  to  those  observed  in  Vincent’s 
angina  have  been  found  in  pulmonary  gangrene  by  Rona;2  Fishberg  and 
Kline;3  Kline  and  Blankenhorn,4  Spano,5  Kline  and  Berger,6  and  others, 
and  it  seems  evident  that  these  organisms  may  be  causative  in  this  disease. 

Pathological  Anatomy. — The  lesions  may  be  either  diffuse  or 
circumscribed;  the  latter  being  much  the  more  frequent  in  early  life. 
They  are  usually  multiple  and  sometimes  are  present  in  both  lungs  but 
oftener  in  the  right  only,  are  of  variable  size,  and  situated  oftenest  in  the 
lower  lobe  and  near  the  surface.  The  affected  region  is  blackish  or  green¬ 
ish  in  color,  moist,  and  at  first  harder  than  normal  pulmonary  tissue. 
Later  it  either  still  contains  a  slough  or  exhibits  a  cavity  filled  with  pus. 
The  odor  is  very  offensive  and  characteristic.  In  the  rarer  cases  of  diffuse 
gangrene  almost  the  whole  of  one  lung  or  a  large  part  of  a  lobe  is  heavy, 
moist,  dark-greenish  or  black  in  color,  and  with  a  gangrenous  odor. 

Symptoms.— In  well-developed  characteristic  cases  there  is  a  hor¬ 
ribly  putrefactive  odor  to  the  breath  and  to  the  expectoration,  the  latter 
consisting  of  dirty,  greenish  material,  containing  gangrenous  pulmonary 
tissue  and  sometimes  blood  in  large  amount.  The  patient  shows  great 

1  Arch,  de  med  .experim.  et  d’  anatom,  path.,  1894,  X,  517. 

2  Arch.  f.  Dermat.  u.  Syph.,  1905,  LXXIV,  i 71. 

3  Arch.  Int.Med.,  1921,  XXVII,  61. 

4  -Tour.  Amer.  Med.  Assoc.,  1923,  LXXXI,  719. 

6  Amer.  Jour.  Dis.  Child.,  1925,  XXIX,  621. 

6  Jour..  Amer.  Med.  Assoc.,  1925,  LXXXV,  1452. 
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pallor,  high  remittent  fever,  rapid  feeble  pulse,  and  profound  prostration 
(Fig.  309).  There  may  be  but  little  cough.  The  symptoms,  however, 
are  by  no  means  always  typical  in  children  as  the  gangrenous  area  may 
not  communicate  with  a  bronchus,  and  the  diagnosis  may  be  made  only 
at  autopsy.  Odor  to  the  breath  is  probably  oftener  absent  than  present 
in  early  life.  The  physical  signs  are  not  characteristic.  They  suggest 
those  of  a  lobular  pneumonia  or  of  a  cavity  according  to  the  case;  or  of  a 
pyothorax  or  pneumothorax  if  the  gangrene  has  extended  to  the  pleura 
and  has  perforated  this. 

Course  and  Prognosis. — The  course  is  usually  rapidly  fatal  in  from 
1  to  3  weeks.  Gangrene  due  to  the  presence  of  a  foreign  body  offers 
perhaps  the  best  hope;  but  even  this  is  slight.  A  few  cases  of  recovery 
are  on  record  (Renault).1 
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Fig.  309. — Gangrene  of  the  Lung. 

James  S.,  aged  8  years.  Seen  Mar.  4,  had  grippe  11  weeks  previously,  followed  by 
pneumonia.  Signs  of  consolidation  said  to  have  cleared  rapidly.  About  4-5  weeks  before 
seen  developed  daily  fever,  failing  strength,  violent  paroxysms  of  coughing,  with  purulent 
expectoration  and  sometimes  vomiting.  Examination  showed  numerous  rales  at  the 
lower  part  of  right  side  posteriorly.  Excessive  weakness  prevented  further  study.  Odor 
of  breath  and  of  expectoration  horribly  offensive.  Death  Mar.  21. 

Diagnosis. — This  is  necessarily  usually  difficult  owing  to  the  frequent 
absence  in  children  of  the  characteristic  symptoms.  Even  if  an  odor  to 
the  breath  is  present  the  possibility  of  fetid  bronchitis,  bronchiectasis, 
pulmonary  abscess,  or  of  gangrenous  or  ulcerative  stomatitis  must  be 
taken  into  account.  Only  by  excluding  these  and  the  finding  of  necrotic 
pulmonary  tissue  in  the  expectoration  will  the  diagnosis  be  made  sure. 

Treatment. — Strongly  stimulating  and  supporting  treatment  is 
indicated.  Efforts  should  be  made  at  pulmonary  disinfection  by  the 
inhalation  of  antiseptic  substances  such  as  thymol,  creosote,  turpentine 

1  Grancher,  etc.,  Traite  des  mal.  de  l’enf.,  1904,  III,  513. 
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and  eucalyptus.  Operation  is  indicated  if  the  gangrene  is  localized  and 
situated  near  the  surface  of  the  lung.  If  the  infection  has  been  found  to 
be  with  the  Vincent’s  organisms,  intravenous  arsenical  treatment  should 
be  given,  using  somewhat  smaller  doses  and  at  more  frequent  intervals 
than  generally  employed  in  the  treatment  of  syphilis  (see  p.  13  and  Vol.  I, 
p.  667). 


CHAPTER  VI 

DISEASES  OF  THE  PLEURA 
PLEURISY 

Although  pleurisy  is  a  common  disorder  in  early  life,  it  occurs  nearly 
always  as  a  secondary  affection.  It  is  probably  only  in  later  childhood 
that  the  primary  form  may  be  seen. 

The  disease  may  be  divided  into:  (1)  The  dry  or  plastic  form,  (2)  the 
serous  or  serofibrinous  form,  and  (3)  the  purulent  form,  or  empyema. 
These  shade  one  into  another  to  a  certain  extent;  that  is  to  say  some 
cases  of  pleurisy  which  are  at  first  plastic  may  produce  later  more  or 
less  serous  exudate,  while  some  effusions  at  first  shown  by  aspiration  to 
be,  at  least  apparently,  serofibrinous  in  nature,  later  become  distinctly 
purulent. 

Etiology. — The  influence  of  age  is  very  decided.  In  the  new-born 
pleurisy  is  usually  considered  uncommon,  at  least  in  a  clinically  recog¬ 
nizable  form.  Steele1  was  able  to  collect  but  25  cases  including  1  of  his 
own,  and  in  addition  to  a  few  others  previously  reported  by  Hervieux.2 
The  subject  has  been  studied  also  by  Roger,3  Mace4  and  others.  It 
appears  oftenest  to  be  purulent,  frequently  bilateral,  and  always  sec¬ 
ondary.  After  this  period  a  moderate  degree  of  plastic  pleurisy  is  of 
frequent  occurrence  in  both  infants  and  children;  and  a  purulent  effusion, 
too,  is  relatively  much  more  common  than  in  adult  life;  up  to  the  age 
of  5  years  the  majority  of  pleural  effusions  being  of  this  nature.  In 
54  consecutive  cases  of  pleural  effusion  in  children  under  2  years  of  age 
occurring  in  the  Children’s  Hospital  of  Philadelphia,  51;  i.e.  94  per  cent., 
were  purulent  (Miller).5  This  preponderance  of  purulent  pleurisy  would 
appear  to  apply,  however,  only  to  clinically  recognizable  cases,  since 
Reano6  found  78  cases  of  pleurisy  in  756  autopsies  upon  infants,  and  in 
45  of  these  there  was  merely  a  simple  deposit  of  fibrin. 

According  to  Netter7  pleurisy  is  4  or  5  times  more  likely  to  be  purulent 
in  infancy  and  childhood  than  it  is  in  adult  life.  In  642  cases  of  purulent 
pleurisy  in  children  collected  by  him  62  per  cent,  were  less  than  5  years 
of  age,  and  27.6  per  cent,  were  from  5  to  10  years.  Similarly  in  180 
cases  of  purulent  pleurisy  in  early  life  reported  by  Nasso8  73  per  cent. 

1  Phila.  Med.  Jour.,  1898,  II,  557. 

2  Jour.  f.  Kinderkr.,  1864,  XLII,  371. 

3  These  de  Paris,  1902. 

4  L'Obstetrique,  1900,  V,  7. 

5  Arch,  of  Pediat.,  1911,  XXVIII,  28. 

6  La  Pediat.,  1913,  XXI,  588. 

7  Grancher;  Traite  des  mal.  d  l’enf.,  1904,  III,  644-646. 

8  La  Pediat.,  1922,  XXX,  841. 
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were  observed  in  the  first  2  years.  Serous  pleurisy  with  large  effusion, 
on  the  other  hand,  is  a  most  exceptional  occurrence  in  infancy  and  is 
relatively  much  less  frequent  at  any  period  of  early  life  than  it  is  in 
adults.  In  later  childhood  it  generally  exceeds  purulent  effusion  in 
frequency,  the  ratio  from  5  to  10  years  being  about  6  to  1  according 
to  Israel.1  Considering  all  forms  of  pleurisy  collectively  with  regard  to 
age,  this  writer  in  206  cases  found  from  birth  to  5  years,  45.6  per  cent. 
(5.34  per  cent,  being  less  than  1  year);  from  5  to  10  years,  34.4  per  cent., 
from  10  to  15  years,  20  per  cent. 

Pleurisy  occurs  rather  oftener  in  boys  than  in  girls  and  the  greater 
number  of  cases  develop  in  the  colder  season  of  the  year.  Trauma  is 
an  uncommon  cause  in  early  life.  Exposure  to  cold  is  a  factor  in  later 
childhood,  as  is  the  existence  of  rheumatism.  The  various  infectious 
diseases  are  often  complicated  by  pleurisy.  Sepsis  in  the  new-born  may 
produce  it;  scarlet  fever  is  a  frequent  cause;  and  measles,  grippe,  and 
typhoid  fever  exhibit  it  not  infrequently.  Tuberculosis  often  has  pleurisy 
as  one  of  its  lesions,  generally  consecutive  to  involvement  of  the  lung 
or  of  the  bronchial  glands.  With  this  origin  it  is  oftener  serofibrinous 
than  purulent.  In  fact  it  is  the  belief  of  many  that  serofibrinous  pleurisy 
is  usually  tuberculous  even  in  children.  In  some  instances  purulent 
pleurisy  develops  insidiously  without  any  previous  known  illness  to  which 
it  can  be  attributed;  while  serofibrinous  effusion,  particularly  in  later 
childhood,  is  apparently  oftenest  a  primary  affection,  at  least  as  far  as 
any  discoverable  cause  is  concerned.  How  many  of  these  “  primary  ” 
cases  are  in  reality  tuberculous  is  a  matter  much  discussed  and  still  unde¬ 
termined.  Graham2  found  that  7  out  of  56  cases  of  pleurisy  with  effusion 
in  children  subsequently  developed  tuberculous  lesions. 

By  all  means  the  most  common  factor  in  causing  the  disease  is  an 
extension  from  a  pneumonic  process.  Probably  nearly  every  case  of 
pneumonia  in  early  life  is  attended  by  a  certain  amount  of  plastic  pleurisy, 
and  the  majority  of  cases  of  empyema  in  children  owe  their  origin  to 
pneumonia.  Dunlop3  found  this  true  of  69  per  cent,  of  98  cases  of  empye¬ 
ma,  and  others  give  a  higher  figure.  Either  form  of  pneumonia  may 
produce  it,  but  the  croupous  variety  is  much  the  more  freuqent  cause. 
Churchill4  found  5  per  cent,  of  824  cases  of  croupous  pneumonia  develop¬ 
ing  empyema,  and  1.5  per  cent,  of  557  cases  of  bronchopneumonia.  In 
our  own  experience  in  the  Children’s  Ward  of  the  Hospital  of  the  Uni¬ 
versity  of  Pennsylvania,  as  reported  by  Glenn-Ravdin,5  empyema 
developed  in  8.59  per  cent,  of  312  cases  of  croupous  pneumonia  and  in 
3.14  per  cent,  of  274  cases  of  bronchopneumonia.  (See  also  Pneumonia, 

p.  82.) 

Bacteriology. — Germs  of  various  sorts  appear  to  be  the  exciting 
agent,  although  in  many  cases  the  number  found  is  so  small  that  the 
etiological  relationship  is  uncertain.  In  the  plastic  and  serofibrinous 
forms  the  pneumococcus  is  the  germ  oftenest  present;  less  often  the 
staphylococcus,  tubercle-bacillus  or  streptococcus;  or  no  germs  at  all 
may  be  discoverable  in  many  instances.  It  may  be  only  by  inoculation- 
tests  that  a  serous  fluid  apparently  sterile  is  shown  to  be  in  reality 
tuberculous.  In  purulent  effusion  likewise  the  pneumococcus  is  the 
germ  observed  by  far  the  most  frequently,  either  alone  or  associated  with 

1  These  de  Copenhagen,  1882.  Ref.,  Netter,  loc.  cit. 

2  Glasgow  Med.  Jour.,  1925,  XXII,  1. 

3  Edinb.  Med.  Jour.,  1914,  XIII,  4. 

4  Bost.  Med.  and  Surg.  Jour.,  19l 9,  CLXXXI,  87. 

5  Amer.  Jour.  Med.  Sci.,  1922,  CLXIII,  246. 
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other  species;  less  often  the  streptococcus  is  discovered  in  pure  culture. 
The  occurrence  of  the  streptococcus  hemolyticus  was  especially  often 
observed  in  infants  and  children  in  the  hospital  during  the  epidemic  of 
influenza  of  1918-20.  Various  other  bacteria  may  sometimes  be  the 
active  agents,  among  them  the  staphylococcus,  colon  bacillus,  influenza- 
bacillus,  typhoid  bacillus,  etc.  Netter1  found  the  pneumococcus  present, 
alone  or  associated,  in  74.89  per  cent,  of  171  cases  of  purulent  pleurisy 
examined;  the  streptococcus  in  16.90  per  cent,  and  the  tubercle-bacillus 
in  only  9.84  per  cent.  Dunlop2  in  98  cases  discovered  the  pneumococcus 
in  71.42  per  cent.,  oftenest  in  pure  culture;  the  streptococcus  in  32.6  per 
cent.,  staphylococcus  in  6.12  per  cent.,  and  the  tubercle-bacillus  in  only 
3.06  per  cent.  Similarly  in  212  cases  of  empyema  Koplik3  observed  the 
pneumococcus  in  75  per  cent.,  and  the  same  percentage  occurred  in  333 
cases  studied  by  Sillitti.4  This  is  in  sharp  contrast  to  the  condition  in 
adults,  in  whom  the  streptococcus  and  the  tubercle-bacillus  are  present 
very  frequently  in  pleural  exudates.  The  cases  of  purulent  pleurisy 
following  pneumonia  show  oftenest  the  pneumococcus;  those  seen  as  one 
of  the  evidences  of  sepsis  are  oftener  associated  with  the  streptococcus  or 
staphylococcus.  The  streptococcus  alone  or  in  combination  with  the 
pneumococcus  is  liable  to  be  present  in  cases  developing  after  scarlet 
fever,  measles,  grippe,  and  other  infectious  diseases. 

The  lesions,  symptoms,  and  treatment  of  pleurisy  depend  so  greatly 
on  the  form  of  the  disease  present  that  these  forms  must  be  considered 
separately. 

1.  Plastic  Pleurisy 

Pathological  Anatomy. — In  the  affected  region  the  pleura  is  rough, 

dry7  injected  and  lustreless,  and  in  many  advanced  cases  covered  with 
a  distinct  deposit  of  fibrin.  This  may  exist  only  in  shreds,  or  may  form 
a  thick  layer  binding  the  costal  and  pulmonary  pleural  surfaces  more 
or  less  loosely  together.  The  fibrin  is  readily  detachable  in  recent  cases; 
but  if  the  condition  has  lasted  some  time  the  adhesions  are  firm  and  the 
fibrinous  material  cannot  be  easily  removed.  In  color  it  varies  from 
grey  to  greenish-yellow,  depending  upon  the  number  of  pus-cells  included 
in  its  meshes.  The  condition  is  especially  marked  in  well-developed  cases 
of  pleuropneumonia  (Fig.  310).  Pneumonic  involvement  of  the  lung 
is  in  fact  nearly  always  present,  except  toward  the  end  of  later  childhood, 
since  the  majority  of  the  instances  of  pleurisy  are  secondary  to  or  coinci¬ 
dent  with  this  disease.  In  the  milder  cases  only  the  pleura  covering  the 
affected  lung  is  involved,  but  in  others  the  process  is  more  extensive  and 
the  parietal  pleura  is  also  attacked.  As  recovery  takes  place  the  exudate 
is  absorbed,  but  adhesions  between  the  pleural  surfaces  usually  remain. 
When  the  pleurisy  is  tuberculous  in  nature,  grey  and  yellow  tubercles 
may  sometimes  be  seen  on  the  pleural  surface  and  in  the  fibrinous  exudate, 
and  the  pleura  becomes  much  thickened. 

Symptoms. — These  are  very  indefinite  and  usually  overlooked, 
since  the  symptoms  of  the  primary  disease  conceal  them.  Pain  is  the 
predominant  manifestation,  especially  noted  in  taking  a  deep  breath 
or  on  coughing;  but  infants  cannot  complain  of  this,  and  young  children 
often  do  not.  It  is  only  in  later  childhood  that  this  distinct  evidence 

1  Loc.  cit.,  648,  649. 

2  Loc.  cit. 

3  Dis.  of  Inf.  and  Child.,  1910,  3d  edit.,  654. 

4  La  Pediat.,  1923,  XXXI,  577. 


Fig.  310. — Plastic  Pleurisy  with  Pneumonia. 

Child  of  16  months  with  symptoms  of  pleuro-pneumonia.  Illustration  shows  the  dense 
layer  of  plastic  exudate  found  at  autopsy.  About  2  ounces  (59)  of  yellow  serous  fluid  in  the 
pleural  cavity. , 
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of  dry  pleurisy  becomes  manifest.  The  cough  is  then  short,  frequent 
and  harassing;  there  is  often  more  or  less  fever  but  sometimes  none;  and 
there  may  be  tenderness  on  pressure.  The  pain  is  felt  over  the  affected 
region  or  may  be  referred  to  the  abdomen.  The  physical  examination 
shows  the  presence  of  a  pleuritic  friction  rub,  which  does  not  disappear 
on  coughing  or  crying,  and  is  heard  both  with  expiration  and  inspiration. 
Sometimes  the  rub  closely  simulates  the  crepitant  rale  of  pneumonia, 
but  it  is  usually  much  more  superficial  in  character.  The  disease  is  to  be 
distinguished  from  epidemic  pleurodynia  (see  Vol.  I,  p.  537)  by  the  absence 
in  the  latter  of  any  physical  signs  and  of  troublesome  cough,  and  by  its 
occurrence  in  epidemics. 

Course  and  Prognosis. — The  prognosis  is  good  if  the  pleurisy 
does  not  pass  beyond  the  plastic  stage.  The  disease  continues  a  few 
days  or  sometimes  several  weeks.  It  is  only  exceptionally  in  children 
that  dry  pleurisy  runs  a  very  chronic  course,  with  great  thickening  of 
the  pleura  from  organized  connective  tissue,  and  with  obliteration  of 
more  or  less  of  the  pleural  cavity.  Such  cases  are  likely  to  be  tuberculous 
in  nature.  There  is  in  many  individuals  a  decided  tendency  to  recurrence 
shown. 

Treatment. — Apart  from  the  treatment  of  the  primary  disease 
measures  should  be  taken  to  relieve  pain.  An  ice-bag  to  the  affected 
region  often  gives  relief,  or  phenacetin  may  be  employed,  or  small  doses 
of  opiates  given  if  needed.  For  the  control  of  the  inflammation  counter¬ 
irritation  is  indicated,  employing  mustard-plasters  in  young  subjects,  or 
diluted  tincture  of  iodine  in  older  ones.  The  patient  should  be  put  to  bed 
if  not  already  there.  A  bandage  around  the  chest  restrains  its  movement 
and  aids  in  preventing  pain.  The  salicylic  acid  compounds  are  believed 
to  be  of  service  in  cases  considered  rheumatic,  and  often  even  in  others. 
They  do,  it  is  true,  relieve  pain  and  possibly  affect  the  course  of  the 
disease,  but  they  are  very  liable  to  disorder  the  digestion.  Acetyl 
salicylic  acid  is  perhaps  one  of  the  best. 

2.  Serofibrinous  Pleurisy 

Pathological  Anatomy. — The  early  stages  of  this  condition  are  the 
same  as  in  plastic  pleurisy.  Soon,  however,  an  exudate  of  serum  from 
the  blood-vessels  takes  place.  This  may  be  situated  in  small  pockets 
of  an  extensive,  thick,  plastic  exudate  and  be  in  small  amount;  in  other 
cases  in  larger  pockets,  shut  off  from  each  other  by  adhesions;  in  still 
others  free  in  the  pleural  cavity,  abundant,  and  possibly  filling  the  whole 
of  one  side.  Serous  pleurisy  occurring  upon  both  sides  is  of  compara¬ 
tively  rare  occurrence.  Barthez  and  Sanne1  found  it  in  22  of  343  cases. 
In  some  cases  the  fluid  far  overbalances  the  plastic  inflammation,  and 
may  be  produced  from  the  onset  of  the  disease.  In  others  it  is  secondary 
in  development  and  present  in  limited  amount.  The  characteristics  of 
the  fluid,  too,  vary  with  the  case,  it  being  nearly  clear  or  quite  turbid, 
depending  upon  the  amount  of  fibrin  and  leucocytes  contained  m  it. 
Small  shreds  or  larger  masses  of  fibrin  may  be  found  floating  m  the  effu¬ 
sion.  The  wall  of  the  pleura  itself  may  be  but  little  involved,  or  may 
show  a  connective-tissue  hyperplasia  and  cellular  infiltration.  Very 
clear  fluid  is  suggestive  of  a  tuberculous  origin,  and  the  cells  present  m 
that  case  are  predominatingly  lymphocytes.  The  fluid  in  serofibrinous 
pleurisy  is  usually  gradually  absorbed,  but  adhesions  persist  to  a  varying 
extent  and  in  some  instances  the  pleura  remains  permanently  much  thic  '- 

1  Mai.  des  enfants,  1884,  I,  818. 
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ened.  In  others  a  fluid,  at  first  clear  or  slightly  turbid,  rapidly  changes 
into  one  of  a  purulent  character.  It  is  probable,  however,  that  cases  of 
this  nature  are  not  true  instances  of  serofibrinous  pleurisy,  since  the  fluid 
from  the  beginning  usually  contains  very  large  numbers  of  bacteria.  An 
exudate  of  red  blood-corpuscles  in  cases  of  severe  inflammation  may  pro¬ 
duce  a  hemorrhagic  exudate ,  but  this  is  uncommon  in  early  life,  Israel1 
finding  it  in  only  2  instances  in  206  cases.  Lewin2  discovered  it  rather 
more  frequently  than  have  others  (4  in  50  cases  of  effusion) .  Hemorrhagic 
effusions  are  oftenest  associated  with  rheumatism,  tuberculosis,  or 
malignant  neoplasms. 
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Fig.  oil.  Serous  Pleurisy,  Probabli  Secondary  to  Pneumonia.  Acute  Course 

James  N.,  aged  5  years.  Entered  Children’s  Hospital  Dec.  8,  with  cough,  fever,  and 
pain  in  the  left  side  of  the  chest.  Said  to  have  been  ill  since  Dec.  5.  Examination  showed 
good  general  condition,  dullness  on  percussion  and  bronchovesicular  respiration  with  fine 
rales  over  lower  part  of  the  right  side;  Dec.  9,  blood  showed  15,000  leucocytes,  71  per  cent, 
poly morphonuclears ,  Dec.  10,  e\  idence  of  fluid  now  more  marked,  the  dullness  increasing 
and  the  respiration  more  distant,  Pirquet  reaction  positive;  Dec.  19,  general  condition 
good,  fever  gone,  but  patient  quite  dyspneic.  Aspiration  gave  clear  yellow  fluid,  no 
germs  found,  negative  on  culture;  Dec.  28,  recovery  complete,  except  for  slightly  distant 
breath-sounds. 


Symptoms.  The  manifestations  of  the  primary  disease  usually 
at  first  conceal  those  of  the  pleural  effusion  entirely,  or  continuously  so 
where  the  effusion  is  small,  as  in  many  cases  of  pneumonia.  In  older 
children  with  what  appears  to  be  a  primary  serous  pleurisy  of  considerable 
size  there  is  a  sudden  rise  of  temperature,  perhaps  vomiting,  dry  hacking 
cough,  and  shallow  and  painful  respiration  as  observed  in  plastic  pleurisy. 
The  child  does  not,  however,  exhibit  the  constitutional  impression  of 
disease  to  the  extent  characteristic  of  pneumonia.  Fluid  is  now  more  or 
less  rapidly  effused,  and  sometimes  in  a  very  few  days,  usually  later,  one 

1  Loc.  cit. 

2  Jahrb.  f.  Kinderheilk.,  1898,  XL VII,  333. 
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side  of  the  chest  may  be  nearly  filled.  Pain  generally  becomes  less  and 
often  cough  also,  and  the  fever,  which  had  ranged  from  101°  to  104°F. 
(38.3  to  40°C.)  diminishes  slowly  (Figs.  311  and  312),  or  even  disappears; 
but  dyspnea  increases.  The  degree  of  this  varies  with  the  amount  of 
fluid.  With  regard  to  pain,  it  is  to  be  noted  that  this  may  be  chiefly 
abdominal  and  the  suspicion  of  an  appendicitis  be  aroused,  analogous  to 
the  condition  often  seen  in  penu- 
monia.  (See  Appendicular  Pneu¬ 
monia,  p.  331.)  When  the  fluid  is 
in  large  quantity,  moving  or  talking 
increases  the  dyspnea  decidedly  and 
there  may  even  be  orthopnea,  while 
cyanosis  develops  or  increases. 

Many  cases,  however,  even  with 
considerable  effusion,  are  not  ill 
enough  to  desire  to  be  in  bed,  and 
may  be  about  without  noticeable 
symptoms  or  with  merely  some 
degree  of  debility  and  anemia,  loss  of 
flesh,  and  slight  cough  and  dyspnea. 

In  some  cases  the  onset  is  much 
more  insidious  and  the  disease  is 
overlooked  until  effusion  is  dis¬ 
covered  on  physical  examination  of 
the  chest.  In  still  other  instances 
the  pleurisy  develops  as  a  sequel  to 
pneumonia;  although  this  is  oftener 
true  of  cases  with  purulent  effusion. 

The  examination  of  the  blood  in 
uncomplicated  serofibrinous  pleu¬ 
risy  exhibits  only  a  moderate  in¬ 
crease  in  the  number  of  leucocytes 
or  none  at  all.  Any  very  decided 
increase  points  to  some  complicat¬ 
ing  pulmonary  condition. 

Physical  Signs. — -The  results 
of  physical  examination  are  very 
characteristic  in  typical  cases  of 
effusion  of  considerable  size.  In¬ 
spection  shows  evident  distention  of 
the  affected  side,  with  broadening 
of  the  costosternal  angle,  fullness 
of  the  interspaces,  and  decidedly 
diminished  expansion.  Palpation 
reveals  diminished  or  absent  vocal 
fremitus,  although  this  is  of  less 


1 


Fig.  312.- 


-Serous  Pleurisy,  Somewhat 
Subacute  Form. 


Robert  McC.,  aged  10  years.  Previous 
health  been  only  fair.  Attack  began  10 
days  before  with  fever,  pain  in  the  abdomen, 
and  headache.  Examination  by  a  physician 
at  the  onset  gave  negative  results. 
Symptoms  continued,  and  a  week  later 
signs  of  fluid  were  found.  Has  had  no 
cough.  Examination  on  admission  to 
Children’s  Ward  of  the  University  Hospital, 
July  18,  showed  flatness  over  the  left  side 
nearly  throughout,  absent  voice-sounas 
and  breath-sounds,  heart  displaced  to  the 
right,  moderate  dyspnea.  Aspiration  next 
day  withdrew  34  ounces  (1005.5  c.c.)  clear, 
straw-colored  fluid.  Dyspnea  was  relie\  ed 
and  did  not  return. 


value  in  early  life,  distinct  fullness  and  resistance  in  the  mtei  costal 
spaces,  and  displacement  of  the  apex-beat  of  the  heart  to  the  1  e  t 
when  a  large  effusion  is  on  the  right  side  of  the  chest,  and  more  decided  y 
to  the  right  in  left-sided  effusion,  the  impulse  then  being  discover¬ 
able  below  the  ensiform  cartilage.  The  percussion-signs  vary  wit 
the  degree  of  effusion.  Where  this  is  very  large  there  is  entire  a 
ness  over  the  whole  side,  with  very  characteristic  increased  resistance 
to  the  finger.  In  less  marked  effusion  the  lower  portion  ol  the  chest  gi\  e=> 
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a  flat  note,  while  above  this  is  only  dullness,  or  a  Skodaic  tympanitic 
note;  and  toward  the  apex  in  front  there  may  be  a  hyperresonant  tone. 
Posteriorly  on  the  healthy  side  there  is  usually  found  a  narrow  triangular 
area  of  dullness  (Grocco’s  triangle)  with  its  apex  upward  .and  about  on  a 
level  with  the  upper  layer  of  the  dullness  upon  the  diseased  side.  The 
reliability  of  this  sign  has  been  questioned.  (Cramer) . 1  If  the  effusion  is 
upon  the  right  side  of  the  thorax  the  lower  border  of  the  hepatic  dullness 
may  be  depressed;  if  on  the  left  the  normal  cardiac  dullness  is  displaced 
to  the  right  of  the  sternum,  and  in  Traube’s  semilunar  space  dullness 
replaces  the  tympanitic  gastric  resonance.  A  shifting  of  the  line  of 
percussion-dullness  can  often  be  elicited  by  change  of  position.  Aus¬ 
cultation  exhibits  physical  signs  of  considerable  variety,  and  leads  to 
many  errors  in  diagnosis.  Theoretically  there  should  be  absent  or 
feeble  respiration  and  diminished  vocal  resonance  or  one  with  an  ego- 
phonic  character,  and  these  are,  in  fact,  the  signs  present  in  many  cases; 
but  in  many  others  in  children  there  is  decided  bronchial  respiration 
and  bronchophony  heard  over  the  fluid,  of  an  intensity  which  makes  one 
readily  suspect  the  presence  of  pneumonia.  In  still  others,  even  with 
considerable  effusion,  the  breath-sounds  and  voice-sounds  may  show  very 
little  alteration.  It  is  not  uncommon,  too,  for  mucous  rales  to  be  trans¬ 
mitted  through  a  layer  of  fluid  of  sufficient  thickness  to  produce  dullness 
on  percussion.  Friction-sounds  may  be  heard  in  regions  above  the  posi¬ 
tion  of  the  effusion.  Always  in  the  case  of  free  fluid,  with  the  patient  in 
the  sitting  position,  the  greatest  amount  of  it  will  be  found  at  the  base 
posteriorly,  a  thinner  layer  spreading  upward  over  the  lung  behind  and 
in  the  axilla,  and  to  the  lower  part  of  the  thorax  in  front.  As  the  secretion 
increases  in  amount  the  evidences  of  it  in  the  thorax  become  more  positive 
in  all  directions,  the  most  marked  signs  still  always  remaining  in  the  lower 
portion  of  the  chest.  Roentgen-ray  pictures  and  the  fluoroscope  will 
show  a  uniform  shadow  in  the  region  of  the  fluid,  as  well  as  depression 
of  the  diaphragm  and  cardiac  displacement  with  an  effusion  of  any 
considerable  size.  The  fluoroscope  is  especially  valuable  in  demonstrating 
movability  of  the  shadow,  which  will  be  present  unless  the  fluid  is  encap¬ 
sulated.  In  cases  where  adhesions  encapsulate  the  fluid  in  positions 
differing  from  the  ordinary  one  the  physical  signs  are  correspondingly 
changed. 

Complications. — Except  for  the  presence  of  pneumonia  these  are 
few.  Sometimes  the  peritoneum  or  the  pericardium  share  in  the  process, 
especially  if  of  a  tuberculous  or  of  a  rheumatic  nature. 

Course  and  Prognosis.- -In  the  great  majority  of  cases  the  fluid 
does  not  become  excessive  in  amount  and  is  gradually  absorbed.  Usually 
evidences  of  its  presence  are  discovered  in  2  or  3  days  or  within  a  week 
from  the  onset.  In  other  instances  an  insidious  onset  does  not  permit 
of  any  determination  of  the  duration.  Absorption  may  take  place  in 
2  or  3  weeks,  but  often  requires  a  much  longer  time,  especially  when  the 
disease  is  of  a  tuberculous  nature;  but  even  in  these  recovery  generally 
ensues.  Barthez  and  Sanne2  in  analyzing  278  cases  of  serofibrinous 
pleurisy  found  the  duration  3  weeks  or  less  in  47  per  cent.,  the  remainder 
ranging  from  1  to  7  months.  In  those  in  which  absorption  is  much  delayed 
there  is  liable  to  develop  more  or  less  debility,  anemia,  and  irregular 
fever.  In  these  prolonged  cases  treatment  seems  to  have  little  influ¬ 
ence  upon  the  course,  and  aspiration  may  be  succeeded  by  a  slow  reaccu- 

1  Rev.  med.  de  la  Suisse  rom.,  1924,  XLIV,  362. 

2  Loc.  tit.,  849. 
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mulation  of  the  fluid.  Sometimes,  however,  the  aspiration  of  a  portion 
of  the  fluid  will  be  followed  by  rapid  absorption  of  the  remainder;  and 
even  without  the  operation  recovery  eventually  takes  place  in  'most 
instances.  In  all  cases  recovery  is  prone  to  leave  adhesions  persisting  to 
some  extent,  although  these  are  seldom  a  source  of  trouble  later,  unless 
the  pleurisy  has  been  unusually  severe  and  prolonged.  In  such  instances 
evidence  of  diminished  expansion  of  the  lung  may  be  present,  with  slight 
impairment  of  the  percussion  resonance,  and  this  condition  may  last  for 
many  months  unless  relieved  by  treatment.  There  is  also  a  danger  of  the 
effusion  early  becoming  purulent.  This  is  true  particularly  of  the  cases 
secondary  to  pneumonia  in  infancy  or  early  childhood.  It  is  only  very 
exceptionally  in  children  that  the  amount  of  serous  effusion  is  great 
enough  to  endanger  life  by  pressure  upon  neighboring  organs,  especially 
the  heart  and  great  vessels.  In  these  there  is  increasing  dyspnea  and 
cyanosis,  attacks  of  syncope,  and  even  sudden  death. 

Diagnosis. — The  recognization  of  the  presence  of  fluid  in  the  thoracic 
cavity  rests  principally  upon  the  dullness  or  flatness  on  percussion  which 
may  shift  with  change  in  the  position  of  the  patient;  diminution  of  move¬ 
ment  of  the  chest-wall;  fullness  of  the  interspaces;  and,  when  discoverable, 
absence  of  vocal  fremitus  over  the  dull  area  and  its  presence  elsewhere. 
Displacement  of  the  heart  is  a  valuable  sign  when  present.  Dullness 
in  the  paravertebral  triangle  aids  in  distinguishing  from  pneumonia. 
Among  suggestive  auscultatory  signs  are  distant  bronchial  respiration 
and  voice-sounds.  The  evidences  of  serofibrinous  pleurisy  are,  however, 
so  equivocal  that  the  distinguishing  of  effusion  from  pneumonic  consoli¬ 
dation  and  certain  other  conditions  is  far  from  easy.  This  applies  as 
well  to  purulent  effusion,  in  which  the  physical  signs  are  the  same.  The 
differentiation  of  effusion  of  either  kind  from  pneumonia  or  other  diseases 
with  similarly  confusing  physical  signs  will  be  discussed  under  the  diag¬ 
nosis  of  purulent  pleurisy  (p.  368).  Here  only  may  be  said,  as  regards 
symptoms  in  general,  that  the  onset  of  serofibrinous  pleurisy  is  less 
severe  than  that  of  pneumonia,  and  the  evidence  of  illness  in  all  respects 
less  marked  except  the  pain  in  the  chest,  which  is  usually  much  more 
intense.  Later  in  the  subacute  stages  the  presence  of  dyspnea  with 
little  or  no  fever  points  to  the  existence  of  fluid.  Always  the  exploratory 
needle  should  be  used  to  confirm  the  diagnosis;  for  not  only  is  it  important 
to  distinguish  between  pneumonia  and  pleural  effusion,  but  still  more  so 
to  know  whether  or  not  the  effusion  is  serous  or  purulent,  and  none  of  the 
physical  signs  are  capable  of  determining  this.  The  danger  of  this  pro¬ 
cedure  is  minimal.  The  number  of  cases  in  medical  literature  in  which  ill 
results  have  occurred  is  relatively  so  small  that  they  may  be  ignored  for 
practical  purposes.  These  cases  were  probably  well-marked  instances  of 
lymphatism,  and  are  in  the  same  class  as  are  the  sudden  deaths  from 
puncture  of  the  skin  for  other  purposes  (see  Lymphatic  Diathesis,  Vol.  I, 
p.  749). 

Treatment. — In  the  early  stages  this  is  simple  and  is  similar  to  that 
required  for  dry  pleurisy,  including  the  relief  of  pain  by  mustard-plasters, 
h*y  cupping,  ice-bags,  phenacetin,  or  opiates  if  necessary;  rest  in  bed; 
suitable  light  diet,  chiefly  liquid;  and  remedies  to  relieve  fever  if  required. 
Alter  the  acute  symptoms  are  over  and  the  amount  of  fluid  has  become 
decided,  measures  must  be  taken  to  promote  absorption.  Keeping  the 
skin  of  the  thorax  irritated  with  iodine  is  a  favorite  method  for  older 
children.  Internally  the  salicylates  have  been  recommended,  and  the 
administration  of  diuretics  and  laxatives  is  certainly  useful.  Calcium 
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chloride  has  also  been  employed.  The  curtailing  greatly  the  amount  of 
fluid  ingested,  at  the  same  time  that  the  patient  is  purged  daily,  is  an 
efficient  treatment  in  adults,  but  is  almost  too  distressing  for  employment 
in  children.  In  all  cases  of  considerable  effusion  exercise  must  be 
avoided,  since  fatal  syncope  sometimes  follows  abrupt  movement.  All 
such  cases  should  be  kept  in  bed,  and  even  sudden  sitting  up  forbidden. 
In  effusion  of  less  amount,  in  which  recovery  is  delayed,  the  patient  may 
with  care  be  placed  in  a  chair  and  taken  into  the  open  air  as  much  as  pos¬ 
sible.  Indeed,  the  fluid  is  often  so  slow  in  disappearing  that  all  possible 
measures  must  be  adopted  to  improve  the  general  condition  of  health. 
The  food  is  now  no  longer  liquid  but  of  the  most  strengthening  kind. 
The  iodides  internally  are  sometimes  of  value  in  [long-continued  cases, 
and  tonic  remedies  are  indicated,  iron  often  being  needed  for  the  result¬ 
ant  anemia. 

It  is  only  exceptionally  in  children  that  treatment  by  thoracentesis  is 
needed  in  cases  of  serofibrinous  effusion,  as  where  a  rapid  increase  of  the 
exudate  threatens  life,  or  where  the  amount  remains  unchanged  in  spite 
of  medical  treatment.  Sometimes  in  such  cases  removal  of  a  small 
quantity  of  fluid  appears  so  to  alter  the  conditions  that  the  remainder  is 
soon  absorbed.  In  some  instances  several  such  aspirations  may  be  neces¬ 
sary.  Incision  and  drainage  have  been  occasionally  performed,  but  are 
certainly  less  often  required  than  is  aspiration.  For  the  latter  a  Potain 
aspirator  is  satisfactory,  with  a  small  trocar  and  canula.  The  child  should 
be  in  a  sitting  position;  the  skin,  instruments  and  hands  of  the  operator 
sterilized  in  the  usual  manner,  and  the  needle  inserted  by  preference  in  the 
7th  interspace  in  the  posterior  axillary  line,  or  elsewhere  if  the  fluid  is 
unusually  situated.  The  fluid  should  be  withdrawn  slowly,  and  if  the 
chest  is  very  full,  no  attempt  should  be  made  to  remove  the  entire  amount, 
or  faintness  may  develop.  In  cases  with  less  fluid  the  aspiration  may 
continue  until  the  flow  ceases  or  troublesome  coughing  develops,  although 
this  completeness  of  removal  is  not  necessary.  The  needle  is  then  with¬ 
drawn  and  the  puncture  closed  by  antiseptic  gauze  or  by  cotton  and 
collodion.  After  recovery  from  long-continued  serous  effusion  treatment 
is  indicated  for  the  persistent  firm  adhesions  and  the  diminished  expansion 
of  the  lung  which  results.  Here  pulmonary  exercises  are  useful,  including 
such  as  swinging  from  ahor  izontal  bar,  vigorous  horse-back  riding,  and 
the  like.  In  one  instance  I  found  benefit  come  from  having  a  country- 
child  pump  water  for  the  houeshold. 

3.  Purulent  Pleurisy 
(Empyema) 

Etiology. — The  symptoms  and  lesions  of  this  form  of  pleurisy 
depend  to  a  certain  extent  upon  the  nature  of  the  germ  present.  Cases 
immediately  following  pneumonia  are  generally  due  to  the  action  of  the 
pneumococcus  alone  or  sometimes  associated  with  other  germs.  These, 
as  already  stated  (p.  356)  form  the  decided  majority  of  cases  of  empyema 
in  early  life.  Pneumococcal  pleurisy  may  exceptionally  be  encountered, 
however,  as  a  primary  disease  without  previous  pneumonia.  Cases 
following  the  infectious  diseases,  such  as  scarlet  fever,  measles,  erysipelas, 
grippe,  and  diphtheria,  depend  oftener  upon  the  streptococcus,  or  a 
combination  of  this  with  the  pneumococcus  or  less  often  with  some  other 
germ.  Empyema  occurring  as  one  of  the  manifestations  of  sepsis  is  most 
frequently  due  to  the  streptococcus  or  less  frequently  the  staphylococcus. 
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The  tubercle-bacillus  is  an  uncommon  cause  of  purulent  pleurisy  in  early 

life. 

Pathological  Anatomy. — The  lesions  differ  from  those  of  serofibrin¬ 
ous  pleurisy  in  that  large  numbers  of  pus-cells  are  present  in  the  fluid. 
When  the  staphylococcus  or  the  streptococcus  is  the  causative  agent 
the  fluid  may  be  purulent  from  the  beginning,  contains  less  fibrin,  is 
thinner  and  of  a  greenish-grey  color,  and  separates  into  layers  on  standing. 
In  the  cases  due  to  the  pneumococcus  the  pus  is  thick,  tenacious,  green, 
does  not  separate  on  standing,  and  contains  a  large  amount  of  fibrin. 
Sometimes  it  is  at  first  apparently  serofibrinous  and  more  or  less  rapidly 
becomes  purulent  through  an  early  increase  in  the  number  of  pus-cells. 
These  distinctions  between  the  two  varieties  of  pus  are  not,  however, 
absolute.  Not  uncommonly  the  purulent  fluid  is  more  or  less  tinged 
with  blood  ( hemorrhagic  empyema) . 

At  first  the  effusion  is  encapsulated  by  adhesions,  and  may  remain 
so;  but  if  the  amount  is  large  these  give  way  and  the  thorax  fills  on  the 
affected  side,  which  is  oftenest  the  left.  If  encapsulated,  any  part  of  the 
chest  may  be  affected;  if  free,  the  fluid  is  in  largest  amount  at  the  base 
posteriorly  as  in  cases  of  serofibrinous  effusion.  Bilateral  empyema  is 
exceptional.  Hellin1  found  114  cases  recorded  in  medical  literature.  Of 
52  in  which  the  age  was  definitely  stated,  40  were  in  subjects  from  8 
months  to  12  years.  Fabricant2  collected  117  cases  of  all  ages  of  double 
•empyema,  besides  1  of  his  own,  and  noted  it  commonest  in  childhood,  and 
in  about  Y  of  the  cases  following  pneumonia.  Statistics  vary  as  regards 
its  relative  frequency.  Blaker3  observed  it  9  times  in  81  cases  of  empyema, 
while  Koplik4  saw  only  3  cases  in  170,  and  Ladd  and  Cutler5  4  cases  in 
172.  It  occurs  most  frequently  in  infancy. 

In  the  instances  of  empyema  where  the  fluid  is  free  a  layer  extends 
upward  over  the  back  of  the  lung,  and  often  still  higher  in  the  axilla,  and 
to  a  less  extent  in  front,  gradually  diminishing  in  thickness  the  higher  its 
position.  When  the  amount  is  large  the  lung  is  compressed  in  the  direc¬ 
tion  of  its  root  and  becomes  almost  airless  (Fig.  313).  The  other  organs 
are  affected  as  in  serous  effusion.  The  amount  of  fluid  present  in 
purulent  pleurisy  varies  greatly.  Sometimes  small  encapsulated  effusions 
contain  only  2  to  4  ounces  (59  to  118).  In  other  instances  the  quantity 
may  equal  several  pints.  In  cases  in  which  recovery  takes  place  under 
proper  treatment  adhesions  will  remain,  but  give  no  trouble  except  where 
the  duration  has  been  long;  in  which  event  contraction  of  the  chest  may 
occur.  This  occurs  much  oftener  than  with  serous  effusion. 

Symptoms. — In  the  large  majority  of  cases,  in  which  the  disease  fol-  • 
lows  upon  a  pneumonia  ( metapneumonic  empyema) ,  the  temperature  of 
the  primary  affection  often  falls  to  normal  and  may  remain  so  for  several 
days  and  then  begins  to  rise  again,  exhibiting  an  irregular  course  (Fig.  314). 
Sometimes,  however,  no  distinct  intermission  occurs  between  the  pneu¬ 
monia  and  the  empyema,  but  the  fever  continues,  showing  only  the 
change  in  character  by  its  irregularity.  In  some  of  these  the  development 
of  the  empyema  is  coincident  with  that  of  the  pneumonia  ( para¬ 
pneumonic  empyema).  This  is  much  less  common  than  the  metapneu¬ 
monic  form,  especially  in  pneumococcic  infection.  Where  there  has  been 
no  preceding  pneumonia,  as  for  instance  after  the  infectious  diseases,  or 

1  Berl.  klin.  Wochenschr.,  1905,  XLII,  1415. 

2  Deutsch.  Zeitschr.  f.  klin.  Chir.,  1910-11,  C\  III,  584. 

3  Brit.  Med.  Jour.,  1903,  I,  1200. 

4  Dis.  of  Inf.  and  Child.,  1910,  652. 

5  Amer.  Jour.  Dis.  Child.,  1921,  XXI,  546. 
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in  the  cases  developing  without  any  discoverable  cause  whatever,  the 
onset  of  empyema  is  marked  by  the  development  of  irregular  fever, 
increased  rapidity  of  the  pulse  and  respiration,  dyspnea,  cough,  debility, 
anemia,  loss  of  appetite,  emaciation,  and  a  decided  leucocytosis,  princi¬ 
pally  polymorphonuclear,  reaching  20,000  to  o0,000  or  over.  Diarrhea 
may  occur,  especially  in  the  cases  dependent  upon  the  streptococcus. 
As  a  rule  the  fever  is  higher  than  in  cases  of  serous  effusion. 


Fig.  313. — Radiograph  of  Purulent  Pleural  Effusion. 

Jessie  G.,  aged  6  years.  Admitted  to  the  Children’s  Medical  Ward  of  the  Hospital  of 
the  University  of  Pennsylvania,  June  2.  Had  suffered  from  cough  for  2  weeks,  pain  in  right 
side.  Examination. — Moderate  prostration,  decided  dyspnea,  right  side  of  chest  shows 
obliterated  interspaces  and  diminished  expansion  and  breath-sounds,  percussion  flat  below 
4th  rib,  leucocytes  21,000,  exploratory  puncture  gave  yellow  pus.  Viewed  from  behind. 

After  a  varying  time  the  acuteness  of  the  symptoms  is  prone  to  sub¬ 
side,  fever  becomes  less  or  may  be  absent  altogether,  or  there  may  be  only 
occasional  elevations  and  the  pulse  may  be  less  rapid  although  continuing 
feeble  and  accelerated.  To  this,  however,  there  are  many  exceptions; 
and  in  any  event  there  is  little  if  any  improvement  in  the  general  symp- 
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toms,  while  the  dyspnea,  anemia,  debility,  sweating,  and  signs  of  general 
cachexia  persist.  In  long-continued  cases  there  may  be  enlargement  of 
the  spleen  and  liver,  albuminuria,  enlargement  of  the  terminal  phalanges, 
and  general  edema.  The  unusual  condition  denominated  pulsating 
empyema  has  occasionally  been  observed  in  children.  In  Wilson’s1 
series  of  68  cases  5  occurred  in  the  first  10  years  of  life.  The  effusion 
in  purulent  cases  generally  develops  rapidly,  and  the  physical  signs  then 
do  not  differ  from  those  characteristic  of  serous  effusion  as  already 
described.  In  many  instances,  however,  it  is  localized  and  then  very 
difficult  of  discovery.  Thus  it  may  occasionally  be  of  small  size  and 
near  the  apex;  between  two  of  the  lobes  of  the  lung;  between  the  lung 
and  the  diaphragm,  or  in  the  mediastinum. 


Fannie  B.,  2  years  old.  Admitted  to  the  Children’s  Ward  of  the  University  Hospital, 
Jan.  7.  Croupous  pneumonia,  with  crisis  on  the  7th  day.  Rise  of  temperature  began  on 
the  10th  day.  Aspiration  showed  pus  on  the  11th  day,  and  operation  done  on  the  follow¬ 
ing  day.  Gradual  failure  of  strength,  and  death  on  the  28th  day. 

Complications. — Purulent  pericarditis  may  occur  in  the  cases  of 
left-sided  pleural  effusion;  or  an  abscess  of  the  lung  form;  or  meningitis, 
arthritis,  peritonitis,  or  other  manifestation  of  septic  involvement  extend 
from  the  pleura  as  a  centre.  In  29  fatal  cases  of  empyema  Wightman2 
recorded  pericarditis  in  12  instances,  10  of  them  being  purulent.  Tuber¬ 
culosis  of  the  lungs  may  develop  in  older  children.  A  pneumothorax 
sometimes  forms  if  the  pus  communicates  with  a  bronchus.  Broncho¬ 
pneumonia  may  occur  and  be  a  serious  complication. 

Prognosis  and  Course. — In  the  great  majority  of  cases  not  relieved 
by  treatment  the  course  is  progressively  toward  a  fatal  ending.  The 
debility,  anemia  and  prostration  continue  to  increase  and  fever  persists, 

1  Transac.  Assoc.  Amer.  Phys.,  1893,  V III,  195. 

2  Lancet,  1895,  II,  1357. 
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unless  the  pus  finds  a  way  out  by  perforating  a  bronchus,  or  oftener  by 
breaking  through  the  chest- wall  ( empyema  necessitatis) .  When  about  to 
perforate  externally  a  fluctuating,  red  swelling  appears  between  the  ribs, 
usually  in  front  near  the  nipple.  In  other  instances  the  pus  perforates 
the  diaphragm  and  enters  the  peritoneum. 

The  duration  of  the  disease  before  death  occurs  is  very  indefinite.  It 
is  possible  in  infancy  for  a  chronic  empyema  to  exist  unsuspected  for  many 
months,  the  case  having  the  appearance  of  marasmus,  or  being  attributed 


Fig.  315. — Chronic  Empyema. 

Child  oi  3}^  years,  weight  8  pounds,  14  ounces  (4026),  with  long-standing  empyema 
of  the  left  side.  {Hand,  Arch,  of  Pediat.,  1910,  XXVII,  27;  28.) 

to  tuberculosis.  In  a  case  in  the  Children’s  Hospital  of  Philadelphia 
reported  by  Hand1  (Fig.  315)  the  disease  had  lasted  18  months,  and  the 
child  of  3)^2  years  weighed  but  8  pounds  14  ounces  (4026).  It  happens 
only  very  occasionally  that  a  small  purulent  exudate  is  absorbed  and 
recovery  follows  without  treatment.  Under  surgical  intervention,  the 
only  treatment  applicable,  the  prognosis  is  influenced  by  various  circum¬ 
stances.  In  infancy  the  mortality  is  high  even  when  operation  has  been 

1  Arch,  of  Pediat.,  1910,  XXVII,  26. 
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done  and  other  conditions  are  favorable.  In  the  145  cases  in  children 
reported  by  Nathan1  46  were  under  1  year,  and  of  these  45  died,  a  mor¬ 
tality  of  97  per  cent.  Of  30  in  the  2d  year,  18,  or  60  per  cent.,  died.  In 
154  cases  reported  by  Holt2  the  mortality  for  the  1st  year  was  73  per  cent, 
and  for  the  2d  year  58  per  cent.  In  a  series  of  204  cases  reported  by 
Spence3  the  mortality  in  the  1st  year  was  64  per  cent.,  in  the  2d  year 
50.6  per  cent,  and  after  3  years  13.8  per  cent.  In  268  children  with  the 
disease  studied  by  Ladd  and  Cutler4  there  were  48  under  2  years,  among 
whom  the  mortality  was  35.41  per  cent.,  while  none  of  the  children  over 
8  years  of  age  died.  After  the  3d  year,  therefore,  the  decided  majority 
of  cases  will  do  well  if  the  disease  is  not  too  far  advanced.  The  general 
mortality  of  operative  hospital  cases,  many  of  them,  of  course,  already 
well-advanced  and  unfavorable,  varies  considerably,  but  would  appear 
to  average  from  10  to  16  or  more  per  cent  (Netter).5  In  the  collected 
statistics  of  Wightman6  in  656  cases  there  was  a  mortality  of  16  per  cent.; 
and  in  285  cases  reported  by  Dowd,7  all  but  47  in  children  and  chiefly 
between  2  and  14  years  of  age,  the  mortality  was  25.6  per  cent.  The 
nature  of  the  germ  present  is  of  great  prognostic  importance.  That 
empyema  gives  on  the  whole  a  much  more  favorable  prognosis  in  early 
life  than  later  is  due  to  the  fact  that  the  pneumococcus  is  much  oftener 
the  cause  at  this  age.  The  prognosis  of  streptococcic  empj^ema  at  any 
time  of  life  is  less  favorable.  In  Ladd  and  Cutler’s8  series  there  were  160 
children  with  pneumococcic  infection  with  a  mortality  of  15.62  per  cent., 
and  35  with  pure  streptococcic  infection  with  a  mortality  of  28.57  per  cent. 
Tuberculosis,  the  cause  of  many  fatal  cases  of  purulent  pleurisy  in  adults,  is 
exceptionally  the  active  agent  in  early  life.  The  prognosis  of  bilateral 
empyema  is  unfavorable.  The  mortality  in  Heflin’s9  cases  was  30.1  per 
cent.  Of  course,  the  previous  state  of  the  health  and  the  condition  of  the 
child  at  the  time  of  operation  for  empyema  possess  important  prognostic 
significance.  The  presence  of  complications  influences  the  mortality 
unfavorably.  Pericarditis  is  especially  to  be  mentioned  here. 

The  prognosis  would  appear  further  to  depend  upon  whether  the 
pleurisy  is  metapneumonic  or  parapneumonic  (see  p.  363),  being  much 
more  unfavorable  in  the  latter.  Of  34  definitely  parapneumonic  (syn- 
pneumonic)  cases  reported  by  Cameron  and  Osman10  all  but  1  died,  while 
of  12  metapneumonic  cases  all  recovered. 

The  final  recovery  from  empyema  in  children,  if  operated  upon 
sufficiently  early,  is  usually  remarkably  complete,  even  when  the  effusion 
has  been  large.  The  lung  expands  fully,  and  little  if  any  retraction  of 
the  chest  or  curvature  of  the  spine  remains  after  the  lapse  of  some  months 
or  years.  The  longer  operation  is  delayed  beyond  the  proper  time  the 
greater  is  the  danger  of  unyielding  adhesions  persisting,  with  failure  of 
the  lung  to  expand  and  with  consequent  contraction  of  the  thoracic 
walls.  The  duration  of  the  disease  after  operation  has  been  done  varies 
greatly,  depending  upon  the  general  health  of  the  patient  and  the  amount 

1  Arch.  f.  Kinderheilk.,  1903,  XXXVI,  252. 

2  Amer.  Med.,  1913,  XIX,  381. 

3  Amer.  Jour.  Dis.  Child.,  1920,  XX,  545. 

4  Surg.,  Gynec.,  and  Obstet.,  1924,  XXXIX,  429. 

5  Traite  des  mal.  de  l’enf.;  Grancher,  1904,  III,  674. 

6  JjQQt  ext. 

7  New  York  State  Jour,  of  Med.,  1914,  XIV,  342. 

8  Loc.  tit. 

13  Lancet,’  1923,  I,  1097. 
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of  the  effusion.  About  6  to  8  weeks  might  be  allowed  for  the  favorable 
cases  with  recovery,  but  the  time  may  extend  much  beyond  this. 

Diagnosis. — First  is  to  be  determined  that  an  effusion  exists.  The 
recognition  of  this  depends  upon  the  presence  of  the  diagnostic  physical 
signs  already  discussed  under  serofibrinous  pleurisy  (p.  359).  They 
consist  chiefly  of  dullness,  which  is  greater  as  one  goes  lower,  and  becomes 
flatness  in  the  lowest  portion  of  the  chest;  increased  resistance  to  the 
percussing  finger;  diminished  movement  of  the  chest-wall;  fullness  of  the 
interspaces;  fremitus  absent  over  the  dull  region  and  present  above  this; 
displacement  of  the  heart  or  liver;  and  absent  or  distantly  bronchial  voice- 
sounds  and  breath-sounds.  Yet  in  very  many  cases  the  diagnosis  is^  one 
of  great  difficulty.  The  fluid  may  occupy  the  same  region  as  a  preceding 
pneumonia  and  be  situated  in  the  middle  or  upper  portion  of  the  chest 
instead  of  at  the  base.  Changes  in  fremitus  must  always  be  judged 
guardedly  in  children.  The  voice-sounds  and  breath-sounds  may  be 
quite  loudly  bronchial;  the  presence  of  bronchitic  rales  over  an  area  of 
dullness  by  no  means  excludes  a  purulent  pleurisy;  and,  in  general, 
auscultatory  signs  are  liable  to  be  very  misleading  in  cases  of  effusion. 
This  is  especially  true  of  infants  and  young  children,  in  whom  the  voice- 
sounds  cannot  be  studied  except  by  the  accident  of  crying,  and  where  it  is 
impossible  to  demand  deep  respiration.  Many  times  in  cases  of  small 
purulent  effusion  the  diagnosis  is  rendered  probable  only  by  the  history 
and  course  of  the  disease,  and  repeated  exploratory  punctures  may  be 
needed  to  confirm  it. 

Pleural  effusion  either  serous  or  purulent  is  to  be  distinguished 
especially  from  'pneumonic  consolidation.  In  acute  cases  of  the  latter  the 
voice-sounds  and  breath-sounds  are  usually  louder;  the  dullness  on  per¬ 
cussion  more  limited ;  the  rales  if  present  more  readily  transmitted  to  the 
ear;  and  the  general  condition  of  the  child  distinctly  worse.  A  great 
diagnostic  difficulty  exists  in  cases  of  unresolved  pneumonia.  Here,  as  in 
the  subactue  stage  of  pleural  effusion,  the  active  symptoms  may  have 
disappeared,  and  reliance  must  be  placed  upon  the  physical  signs.  In 
pneumonia,  even  in  this  stage,  the  voice-sounds  and  breath-sounds  are 
usually  louder;  the  consolidation  is  limited  to  a  portion  of  the  chest  and 
does  not  increase  as  time  passes;  displacement  of  other  organs  is  absent; 
there  is  not  the  absolute  flatness  on  percussion ;  no  dullness  in  the  para¬ 
vertebral  triangle;  no  shifting  with  change  of  the  position  of  the  patient; 
and  there  is  a  greater  degree  of  expansion  of  the  side  with  respiration  and 
less  fullness  of  the  interspaces.  In  pleuropneumonia  the  presence  of 
plastic  exudate  modifies  the  signs  of  ordinary  croupous  pneumonia  and 
suggests  effusion.  Yet  no  displacement  of  the  organs  occurs,  and  less 
diminution  in  the  expansion  of  the  chest-wall  and  fullness  of  the  inter¬ 
spaces  are  seen.  Nevertheless  in  pleuropneumonia,  as  also  in  pneumonia 
with  delayed  resolution,  only  exploratory  puncture  may  exclude  the 
presence  of  empyema.  Hydrothorax  is  recognized  by  the  existence  of 
causes  sufficient  to  account  for  it,  together  with  the  presence  of  cutaneous 
edema  or  of  ascites;  the  absence  of  symptoms  of  inflammation  of  the 
thoracic  cavity;  and  the  fact  that  the  fluid  usually  occupies  both  sides  of 
the  thorax.  Fluid  obtained  by  puncture  is  of  low  specific  gravity,  and 
the  few  cells  present  are  endothelial  rather  than  leucocytic. 

Atelectasis  in  infants  gives  rise  to  dullness  on  percussion,  feeble  respira¬ 
tion  and  often  great  dyspnea.  There  is,  however,  no  fullness  of  the 
interspaces  or  other  of  the  usual  signs  of  fluid  in  large  quantity.  To 
exclude  the  presence  of  a  small  amount  of  fluid  exploratory  puncture 
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should  be  made.  Pericardial  effusion  if  of  large  amount  may  closely 
simulate  pleural  effusion  of  the  left  side,  especially  as  the  distended  peri¬ 
cardial  sac  results  in  an  extension  of  dullness  to  the  right  of  the  sternum 
as  though  the  heart  were  displaced.  I  have,  too,  seen  dullness  reach  so 
far  to  the  left  that  puncture  in  the  axillary  region  revealed  serous  fluid, 
only  later  found  to  be  derived  from  the  pericardium.  Such  a  condition 
is,  however,  rare.  Chronic  adhesive  pleurisy  produces  dullness  and  feeble 
respiration  suggestive  of  effusion.  There  is,  however,  no  distention  of 
the  chest-wall,  but  often  retraction.  Yet  many  cases  are  so  doubtful 
that  exploratory  puncture  should  be  done. 

Most  important  is  the  distinction  of  an  empyema  from  a  serofibrinous 
effusion,  since  the  prognosis  and  treatment  are  so  widely  different.  The 
physical  signs  are  identical,  and  only  the  general  symptoms  and  the 
history  of  the  case  are  of  service.  In  infancy  the  fluid  is  nearly  always 
purulent;  between  the  ages  of  2  and  5  years  either  form  may  occur,  puru¬ 
lent  effusion  being  rather  more  common;  while  after  5  years  of  age  the 
fluid  is  much  oftener  serous.  If  a  case  of  pneumonia  continues  to  have 
the  temperature  elevated  after  the  period  when  it  should  normally  have 
fallen;  or  if  after  a  short  afebrile  period  the  fever  returns,  pleural  effusion 
should  always  be  suspected ;  and  a  decided  polymorphonuclear  leucocytosis 
of  20,000  or  more  indicates  the  probability  of  the  exudate  being  purulent. 
A  rapid  increase  of  the  amount  of  fluid  is  also  an  indication  of  its  purulent 
nature.  With  the  suggestive  history  mentioned,  empyema  should  always 
be  suspected  even  when  no  physical  signs  are  present,  or  those  of  a  most 
equivocal  sort.  The  general  symptoms  of  purulent  exudate  are  also 
much  more  severe  than  those  of  the  serous  form.  There  is  more  fever  at 
the  onset,  and  later  a  tendency  to  a  remittent  type,  although  fever  may 
be  absent  entirely  at  this  time.  The  anemia,  cachexia  and  progressive 
loss  of  health  and  strength  are  very  suggestive. 

Exploratory  Puncture.— The  diagnosis  of  the  presence  of  fluid  and  of 
its  nature  is  of  such  great  importance  that  exploratory  puncture  should  be 
done  in  every  case  admitting  of  the  slightest  doubt.  It  is  of  common 
experience  to  encounter  cases  of  empyema  terminating  fatally  merely 
because  of  a  failure  of  early  diagnosis.  In  a  series  of  cases  of  apparently 
parapneumonic  empyema,  occurring  in  infancy  in  the  Children’s  Hospital 
of  Philadelphia  during  the  epidemic  of  grippe  of  1918-20,  exploratory 
puncture  showed  the  presence  of  pus  containing  the  streptococcus  haemo- 
lyticus,  although  there  were  usually  absolutely  no  physical  signs  on  which 
a  diagnosis  of  fluid  could  be  based.  The  method  of  performing  thoracen¬ 
tesis  has  already  been  described  in  discussing  the  “Puncture  of  Serous 
Cavities”  (Vol.  I,  p.  215).  It  is  without  danger  under  proper  precau¬ 
tions.  There  is  a  theoretical  danger  of  sudden  death  from  the  procedure 
in  cases  with  the  lymphatic  diathesis,  but  this  is  so  uncommon  that  for 
practical  purposes  it  can  be  ignored. 

Treatment. — -Apart  from  the  general  tonic  remedies,  sustaining 
diet,  stimulants,  and  the  like,  needed  for  any  debilitated  state,  the  treat¬ 
ment  of  purulent  pleurisy  is  entirely  surgical  and  consists  in  the  removal 
of  the  pus  immediately.  It  was  formerly  considered  best  to  do  this  by 
incision  and  drainage  as  soon  as  possible  after  its  discovery.  Of  recent 
years  there  has  been  a  decided  change  in  the  views  of  surgeons  in  this 
respect,  and  it  is  now  thought  advisable  to  practise  aspiration  as  otten 
as  need  be  in  cases  connected  with  pneumonia,  until  the  pneumonic 
process  is  over  and  the  acute  and  toxemic  symptoms  have  subsided,  and 
such  adhesions  have  formed  as  will  limit  the  size  of  the  post-operative 
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pneumothorax.  Sometimes  simple  aspiration  is  done,  or  it  may  be 
followed  by  intrapleural  instillation  of  gentian  violet,  particularly  in  the 
post-influenzal  type  (Major).1  It  occasionally  happens  with  small 
collections  of  pus  that  only  a  single  aspiration  is  needed  to  effect  a  cure; 
more  often  repeated  aspirations  may  end  in  recovery;  but  in  the  large 
majority  more  radical  procedures  are  necessary.  These  are  so  entirely 
surgical  that  they  are  to  a  large  extent  beyond  the  province  of  this  discus¬ 
sion.  Merely  may  be  stated  here  that  of  the  various  methods  employed 
the  principal  are  simple  incision  followed  by  insertion  of  a  drainage  tube; 
incision  accompanied  by  resection  of  a  rib  and  then  drainage  with  the 
tube;  and  incision  with  subsequent  siphonage  of  the  pus  through  a  long 
tube  passing  into  a  vessel  of  water,  thus  preventing  the  ingress  of  air. 
Simple  incision  and  drainage  are  sufficient  in  many  cases  in  infancy. 
In  children  past  this  period  resection  of  a  rib  is  serviceable  to  prevent  the 
subsequent  pinching  of  the  drainage-tube  by  the  ribs  on  each  side  and  the 
interference  with  the  discharge  of  pus.  Many  surgeons  recommend 
resection  at  any  age;  others  find  it  unnecessary.  Siphonage  is  useful 
at  any  period  of  childhood  but  is  especially  serviceable  in  infancy.  The 
use  of  repeated  irrigations  with  a  solution  of  sodium  hypochlorite  is 
generally  favored.  In  the  case  of  very  ill  children,  or  indeed  for  any 
infantile  patient,  only  local  anaesthesia  should  be  employed,  since  general 
anaesthesia  is  not  without  danger  of  sudden  death  on  the  operating-table, 
or  of  being  later  productive  of  bronchopneumonia.  Older  children  in 
better  condition  usually  require  a  general  anaesthetic. 

After  the  operation  there  is  commonly  prompt  relief  of  the  symptoms. 
If  the  fever  continues  or  returns  after  an  interval,  it  is  usually  an  indica¬ 
tion  that  drainage  is  not  sufficient,  or  that  some  complication  is  present, 
lo  facilitate  the  expansion  of  the  lung  during  convalescence  in  cases 
where  decided  adhesions  have  formed,  the  children  may  be  taught  to 
employ  forced  expiration,  as  by  blowing  soap-bubbles  or  by  driving  by 
the  bieath  colored  fluid  from  one  Wblf-bottle  fitted  with  a  glass-tube  into 
another  connected  with  it  by  rubber  tubing.  In  long-continued  chronic 
cases  in  older  children,  where  the  adhesions  are  too  great  to  be  remedied 
m  this  way,  Estlander’s  operation  of  removing  a  considerable  portion  of 
several  ribs  may  be  necessary  to  permit  of  the  closure  of  the  empyemic 
cavity.  The  advisability  of  this  for  children  is,  however,  disputed. 
The  administration  of  autogenous  vaccines  has  been  employed,  and  is 
deserving  of  further  trial. 


HYDROTHORAX 

This  is  only  a  symptom  of  other  affections.  It  consists  in  the  accumu¬ 
lation  of  liquid  which  is  not  of  an  inflammatory  character;  a  transudate 
m  contradistinction  to  an  exudate.  It  is  of  somewhat  lower  specific 
gravity  than  the  fluid  of  serofibrinous  pleurisy,  more  watery,  contains 
much  less  albumin,  no  bacteria  or  leucocytes,  and  does  not  form  a  fibrin- 
clot  on  standing.  Hydro  thorax  is  nearly  always  bilateral,  although  com¬ 
monly  greater  on  one  side  than  the  other;  and  is  usually  accompanied  by 
the  escape  of  fluid  in  other  regions,  as  the  peritoneum,  the  pericardial 
cavity,  and  into  the  subcutaneous  tissues.  Its  most  frequent  cause  is 
disease  of  the  heart  or  kidneys,  although  it  occasionally  occurs  in  combi¬ 
nation  with  other  effusions  in  cases  where  no  cause  whatever  can  be 
discovered;  and  in  that  event  may  finally  disappear  completely  and  per¬ 
manently.  Rarely  it  may  be  produced  by  pressure  upon  the  veins. 

1  Amer.  Jour.  Med.  Sci.,  1921,  CLXII,  405. 
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Fever,  cough,  pain,  atid  friction-fremitus  are  absent;  and  any  symptoms 
present  are  produced  by  the  primary  disease,  with  the  exception  of  those 
the  direct  result  of  the  mechanical  interference  by  the  fluid.  Dyspnea 
and  cyanosis  are  prominent  among  these,  although  they  may  be  caused 
chiefly  by  the  primary  affection.  The  physical  signs  are  those  of  fluid 
found  in  the  pleural  cavity,  with  ready  shifting  of  the  level  of  dullness  by 
change  of  position. 

The  treatment  is  that  of  the  primary  disorder.  In  addition  aspira¬ 
tion  may  be  necessary  if  the  symptoms  produced  by  pressure  are 
threatening. 


CHYLOTHORAX 

This  is  not  a  common  condition  at  any  time  of  life,  and  in  children  is 
rare.  Its  occurrence  at  this  period  has  been  studied  especially  by  Sher¬ 
man,1  who  analyzed  11  cases,  including  1  of  his  own,  and  later  by  Hussy,2 
who  does  not  extend  the  number  beyond  12,  his  list  not  entirely  duplicat¬ 
ing  that  of  Sherman.  Stewart  and  Linner3  report  the  disease  in  a  new¬ 
born  infant.  It  depends  upon  the  escape  of  more  or  less  chyle  from 
the  thoracic  duct  or  its  branches  into  the  thoracic  cavity.  This  is 
probably  oftenest  produced  by  trauma  with  subsequent  rupture,  but 
apparently  may  sometimes  be  a  transudation,  brought  about  by  pressure 
of  enlarged  bronchial  glands  upon  the  duct,  or  in  other  ways.  The 
effusion  may  be  unilateral  or  rarely  bilateral.  In  certain  cases  a  milky 
fluid  is  obtained  which  is  due  to  a  fatty  degeneration  of  formed  elements, 
and  not  to  a  true  effusion  of  chyle.  In  these  cases  there  are  numerous 
leucocytes  present.  Such  a  fluid  is  chyliform  in  contradistinction  to  truly 
chylous ,  and  is  not  dependent  upon  the  thoracic  duct.  Effusions  of  this 
kind  do  not  clear  when  shaken  with  alkali  and  ether. 

The  symptoms  and  physical  signs  are  those  incident  to  the  presence  of 
fluid  in  the  thoracic  cavity.  The  characteristic  of  chylothorax  is  the 
discovery  by  puncture  of  a  chylous  effusion  containing  fat.  There  may 
also  be  present  sugar,  albumin,  cholesterin,  lecithin  and  a  few  lympho¬ 
cytes.  The  prognosis  is  grave.  Of  Sherman’s  series  of  11  cases,  4  died, 
and  the  result  was  not  known  in  2.  Treatment  is  in  part  expectant  and 
supporting.  Aspiration  may  be  needed  to  relieve  the  pressure,  and  may 
be  attended  by  permanent  relief. 

PNEUMOTHORAX 

Etiology  and  Pathological  Anatomy. — This  is  a  comparatively 
uncommon  affection  in  early  life.  West4  in  98  cases  at  all  ages  saw  only  3 
at  less  than  15  years  of  age;  Bovaird5  could  collect  but  18  cases  in  children 
in  the  10  years  up  to  the  year  1903,  including  5  reported  by  himself.  It 
is,  however,  probably  decidedly  more  frequent  than  these  statistics 
indicate.  A  number  of  instances  have  come  under  our  own  observation. 
Tuberculosis,  so  commonly  the  cause  of  the  disease  in  adults,  is  rarely  the 
active  agent  in  childhood.  In  only  3  of  the  18  cases  in  Bovaird  s  series 
was  tuberculosis  observed.  Oftener  it  is  seen  after  pneumonia  (Fig.  316), 
whooping  cough,  measles,  diphtheria,  or  emphysema,  in  which  coughing 
occasions  a  rupture  of  a  vesicle  into  the  pleural  cavity  ;  or  occurs  m  con- 

1  Arch,  of  Pediat.,  1907,  XXIV,  646. 

2  Jahrb.  f.  Kinderheilk.,  1918,  LXXXVII,  491. 

3Amer.  Jour.  Dis.  Child.,  1926,  XXXI,  654, 

4  Lancet,  1884,  I,  791. 

5  Arch,  of  Pediat.,  1903,  XX,  817. 
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nection  with  empyema,  or  with  abscess  or  gangrene  of  the  lung  which  has 
broken  through  the  pleura,  in  this  event  producing  a  pyopneumothorax. 
Trauma  of  the  chest  with  fracture  of  a  rib  may  be  a  cause.  Naturally 
the  incision  of  the  thoracic  wall  in  cases  of  empyema  admits  air  to  the 
pleural  cavity,  but  this  operative  pneumothorax  is  generally  limited  to  a 
certain  extent  by  adhesions,  is  but  temporary  in  favorable  cases,  and  is 

not  considered  here.  . 

The  pathological  changes  are  those  observed  in  adult  life,  the  lung 

collapses  and  is  drawn  backward  toward  its 
root,  unless  adhesions  already  present  prevent 
this  and  limit  the  lesion  to  a  small  area.  The 
entrance  of  germs  with  the  air  is  liable  soon  to 
transform  a  simple  pneumothorax  into  one  in 
which  serous  or  oftener  purulent  effusion  is  also 
present. 

Symptoms. — The  symptoms  and  physical 
signs  may  not  differ  materially  from  those  seen 
in  later  life,  except  that  the  latter  are  usually 
more  difficult  of  recognition,  and  the  former 
are  often  more  obscure.  If  the  pneumothorax 
is  limited  in  extent  displacement  of  neighboring 
organs  does  not  occur,  and  the  development  of 
the  disease  may  in  fact  be  insidious.  In  other 
cases,  however,  the  onset,  symptoms  and 
physical  signs  are  those  typical  of  later  life  and 
there  is  the  sudden  production  of  dyspnea, 
prostration,  cyanosis,  wide-spread  tympany, 
faint  amphoric  breathing,  and  the  bell-percus¬ 
sion.  The  Roentgen-ray  picture  is  very 
characteristic  (Fig.  317). 

Diagnosis. — Pneumothorax  is  to  be  differ¬ 
entiated  especially  from  emphysema,  resem¬ 
bling  it  in  the  tympanitic  resonance  and  feebe 
respiration,  but  differing  in  the  amphoric 
breathing.  Careful  examination  will  readiiy 
distinguish  it.  The  fact  that  emphysemla 
occurs  on  both  sides  of  the  chest  is  of  impor¬ 
tance.  If  the  air  in  pneumothorax  is  under 
high  compression  a  dull  note  on  percussion  may 
be  produced  and  pleural  effusion  may  be 
suspected.  A  high  situation  of  a  dilated 
stomach  may  on  first  examination  suggest 
pneumothorax,  but  can  be  recognized  easily 
with  care.  Pneumothorax  may  also  readily  be 
simulated  by  the  occurrence  of  large  phthisical 
cavities,  such  as  are  occasionally  seen  in  later 
childhood.  The  amphoric  breathing  in  the 
latter  condition  is,  however,  louder,  as  are  the 
voice-sounds. 

The  prognosis  of  pneumothorax  depends  upon  the  cause.  When 
this  is  not  one  which  occasions  repeated  entrance  of  air  into  the  chest,  or 
which  is  productive  of  pus,  simple  pneumothorax  will  usually  recover 
with  the  resorption  of  the  air.  The  tendency,  however,  is  for  pyo¬ 
pneumothorax  to  develop. 


Fig.  316. — Pneumothorax 
Following  Croupous 
Pneumonia. 

Annie  G.,  aged  3%  years. 
Crisis  of  pneumonia  began  on 
the  10th  day,  at  which  time 
typical  physical  signs  of  pneu¬ 
mothorax  were  discovered. 
Child  failed  and  died  on  12th 
day.  Autopsy  showed  croupous 
pneumonia,  a  fibrinous  patch 
on  the  pleura,  and  a  small 
perforation  here  passing  into  a 
small  bronchus  and  producing 
a  pneumothorax. 
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Treatment  other  than  symptomatic  is  only  needed  in  those  cases  in 
which  the  pressure  of  air  is  sufficient  to  threaten  life,  or  when  a  pyo¬ 
pneumothorax  exists.  In  the  former  aspiration  is  necessary.  In  the 
latter  the  surgical  treatment  for  empyema  is  required. 

MALFORMATIONS,  PARASITES,  AND  MORBID  GROWTHS  OF  THE  LUNGS 

AND  PLEURA 

Absence  of  one  lung  is  a  very  unusual  defect.  Ellis1  published  an 
account  of  a  case  and  collected  18  others  from  medical  literature.  Later 


Fig.  317. — Radiograph  op  Pneumothorax  Following  Empyema. 


Anna  Z.,  aged  6  years.  Children’s  Hospital  of  Philadelphia.  Percussion  showed 
hyperresonance  over  almost  entire  left  side  except  toward  the  base  posteriorly.  Heart 
displaced  to  the  right;  breath-sounds  nearly  absent;  egophony;  decreased  expansion 
of  left  side. 

Roentgen-ray  shows  the  left  side  of  thorax  half  filled  with  air  and  the  lung  collapsed. 

Levy2  was  able  to  assemble  a  total  of  21  reported  instances  to  which  he 
added  1.  He  found  in  addition  reports  of  4  cases  in  which  it  was  prob¬ 
able  that  a  rudimentary  lung  covered  an  imperfect^  developed  primary 
bronchus.  Hernia  of  a  portion  of  the  lung  through  a  defect  in  the  thoracic 
wall  is  a  rare  congenital  anomaly.  It  presents  an  elastic  tumor  covered  by 
skin  and  pleura,  gives  a  resonant  percussion-note  and  is  reducible  by 

1  Amer.  Jour.  Med.  Sci.,  1917,  CLIV,  33. 

►  2  Amer.  Jour.  Med.  Sci.,  1920,  CLIX,  237. 
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pressure.  Congenital  cysts  are  exceptionally  found.  The  subject  has 
been  reviewed  by  Koontz.1  Hydatid  cysts  of  the  lung  are  very  unusually 
seen  in  later  childhood  in  geographical  regions  where  this  parasite  is 
encountered.  Morquio2  records  112  cases  in  children.  Infection  of  this 
part  of  the  body  stands  next  to  that  of  the  liver  in  frequency.  The 
symptoms  are  indefinite  and  the  disease  usually  not  recognized  unless 
there  is  associated  involvement  of  the  liver,  or  unless  aspiration  and 
microscopical  examination  are  made,  or  the  evidences  of  the  disease  are  dis¬ 
covered  in  the  expectoration.  An  eosinophilia  may  be  present.  The 
symptoms  consist  of  cough,  dyspnea,  dullness  on  percussion,  and  occasion¬ 
ally  a  prominence  in  the  affected  region.  Actinomycosis  is  very  excep¬ 
tionally  observed  in  this  country.  It  exhibits  symptoms  suggesting  a 
neoplasm  or  empyema.  Anthrax  may  be  encountered  rarely.  Only 
microscopic  examination  of  any  pus  produced  and  discharged  can  estab¬ 
lish  a  diagnosis.  Malignant  neoplasms,  especially  sarcoma,  are  some¬ 
times  seen  as  a  secondary  development  in  the  lung  or  pleura,  or 
exceptionally  primarily  there. 

Bolins  Hopk.  Hosp.  Bull.,  1925,  XXXVII,  340. 

2  Arch,  de  med.  des  enf.,  1926,  XXIX,  5. 


SECTION  VI 


DISEASES  OF  THE  CIRCULATORY  SYSTEM 

CHAPTER  I 
INTRODUCTORY 

The  characteristics  of  the  anatomy  and  physiology  of  the  heart  and 
blood-vessels  in  early  life,  including  the  arrangement  of  blood-vessels  in 
the  fetus,  have  already  been  discussed.  (See  Vol.  I,  p.  48.)  A  brief 
description  of  the  circulation  in  fetal  life  is  required  before  the  subject 
of  congenital  anomalies  is  reviewed.  Further  consideration  must  also 
be  given  to  some  of  the  diagnostic  indications  of  symptoms  especially 
connected  with  circulatory  disease. 

INDICATIONS  DERIVED  FROM  THE  PHYSICAL  EXAMINATION  OF  THE 

HEART  IN  EARLY  LIFE 

In  addition  to  the  data  regarding  the  size  and  position  of  the  heart  and 
the  percussive  and  auscultatory  phenomena  already  reviewed  to  some 
extent  (Vol.  I,  p.  48),  some  short  further  consideration  of  the  indications 
of  the  physical  signs  will  be  of  service. 

The  fact  that  the  percussion-dullness  of  the  heart  is  relatively  greater 
in  early  life  than  in  adults  (Vol.  I,  p.  48)  is  a  matter  not  to  be  forgotten  in 
making  a  diagnosis  of  pathological  conditions.  Equally  important  is  the 
knowledge  of  the  normal  position  of  the  apex-beat  at  this  period.  Thus  in 
infancy  an  apex-beat  found  in  the  5th  interspace  is  abnormally  low  by  one 
interspace,  and  it  is  only  after  the  7th  year  that  it  is  discovered  nearly 
always  in  this  position.  Normally,  too,  the  apex-beat  is  farther  to  the 
left  than  in  adult  life,  and  a  situation  beyond  the  mammillary  line  is  not 
an  evidence  of  enlargement  (Vol.  I,  p.  48).  It  is  particularly  in  early 
life,  owing  to  the  yielding  character  of  the  thoracic  framework  at  this 
time,  that  cardiac  enlargement  is  so  often  productive  of  very  decided 
pr*ecordial  bulging.  Irregularity  of  the  cardiac  rhythm  is  a  normal 
feature  of  infancy  and  to  some  extent  of  early  childhood,  especially 
during  sleep.  As  a  pathological  manifestation  it  may  occur  during 
convalescence  from  infectious  disorders;  in  toxic  conditions  from  intestinal 
and  other  sources;  in  intracranial  affections,  and  in  maladies  of  the  heart 
itself.  Reduplication  of  the  heart-sounds  observed  at  this  period  is 
frequent  and  is  likewise  not  necessarily  an  indication  of  disease.  Slowness 
of  the  heart’s  rhythm  is  often  pathological.  It  may  be  due  to  various 
toxic  agents,  as  seen,  for  instance,  in  jaundice  and  diphtheria;  and  may 
occur  also  in  endocarditis,  diseases  of  the  brain,  and  heart-block;  but  is 
also  not  uncommon  in  convalescence  from  fevers  and  often  possesses  no 
special  significance.  (See  Bradycardia,  p.  418.)  Increased  rapidity 
of  the  heart’s  action,  on  the  other  hand,  is  of  such  frequent  occurrence 
that  by  itself  it  possesses  little  pathological  meaning.  Among  ausculta¬ 
tory  phenomena,  of  most  importance  is  to  remember  the  normal  accentua¬ 
tion  of  the  pulmonary  second  sound,  which  is  louder  in  early  life  than  is 
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the  aortic.  This  is  especially  true  during  infancy  and  early  childhood. 
The  first  sound  of  the  heart  is  always  louder  than  the  second  during  the 
first  4  or  5  years  of  life  and  in  the  1st  year  is  very  valve-like,  the  rhythm 
suggesting  the  ticking  of  a  watch.  This,  so  serious  a  sign  of  great  cardiac 
weakness  in  adults,  is  therefore  of  no  pathological  importance  at  this 
earlier  period.  The  diffusion  of  murmurs,  as  well  as  of  the  normal 
sounds,  is  often  very  extensive.  This  is  dependent  upon  the  small  size 
of  the  chest  and  the  comparatively  large  mass  of  the  heart.  Naturally, 
therefore,  fewer  inferences  can  be  drawn  from  this  diffusion  than  is  the 
case  in  adult  cardiac  disease.  The  accidental  cardiac  murmurs  so  com¬ 
mon  in  adult  life  are  claimed  to  be  less  often  heard  in  children  and  rarely 
in  infancy.  (See  Accidental  Murmurs,  p.  420.)  In  my  own  experience 
they  occur  on  the  whole  not  at  all  infrequently,  especially  as  the  result  of 
anemia,  or  they  may  be  cardio-pulmonary  in  nature.  The  anemic  mur¬ 
murs  are  often  loud,  systolic,  and  very  suggestive  of  a  valvular  lesion. 
In  addition  to  these  murmurs  there  may  be  others  audible  in  the  arteries 
and  veins  especially  of  the  neck.  Those  in  the  arteries  are  usually  merely 
transmitted  from  a  heart  affected  by  valvular  disease.  Care  must  be 
taken  not  to  exert  too  great  a  pressure  with  the  stethoscope  or  a  murmur 
by  compression  may  be  produced.  This  is,  in  fact,  true  even  of  the  heart 
itself,  where  firm  pressure  in  rachitic  subjects  may  readily  give  rise  to  a 
systolic  murmur.  Venous  murmurs  are  common  in  cases  of  anemia  at 
all  ages.  They  are  oftenest  heard  in  the  neck,  but  sometimes  over  the 
front  of  the  thorax  also,  and  may  be  developed  over  the  manubrium  of 
the  sternum  when  the  head  is  thrown  back.  It  is  to  be  noted,  however, 
that  a  venous  murmur  may  occur  in  individuals  not  anemic.  (See  p. 
423.)  The  employment  of  radiography  is  of  service  in  the  examination 
of  the  heart  for  the  purpose  of  confirming  or  amplifying  the  results  of 
the  examination  by  percussion.  The  polygraph  and  electro-cardiograph 
have  been  purposely  omitted  from  consideration;  largely  because  much 
special  training  is  required  for  their  satisfactory  employment  and  for  the 
interpretation  of  the  results  obtained. 

FETAL  CIRCULATION  AND  THE  CHANGES  AT  BIRTH 

The  fetal  circulation  (Fig.  318)  has  an  intimate  relationship  to  the 
production  of  congenital  diseases  of  the  heart.  During  intrauterine  life 
the  smaller,  pulmonary  circulation  is  not  in  action,  since  aeration  through 
the  lungs  is  not  possible  or  necessary,  but  takes  place  through  the  pla¬ 
centa.  The  blood  enters  the  right  auricle  from  two  directions:  (1)  from 
the  superior  vena  cava  which  carries  blood  of  a  wholly  venous  character; 
and  (2)  from  the  inferior  vena  cava  in  which  the  blood  is  of  a  mixed 
quality,  being  composed,  namely,  of  the  venous  blood  from  the  body  of 
the  child  and  the  oxygenated  blood  brought  from  the  placenta  by  the 
umbilical  vein.  The  greater  part  of  the  blood  from  the  umbilical  vein 
circulates  through  the  liver  before  entering  the  inferior  cava;  the  smaller 
quantity  enters  the  cava  directly  from  the  umbilical  vein.  After  entering 
the  right  auricle  the  partly  oxygenated  blood  from  the  inferior  cava  passes 
to  a  large  extent,  according  to  the  generally  accepted  view,  through  the 
foramen  ovale  into  the  left  auricle  and  thence  to  the  left  ventricle  and 
into  the  aorta.  The  wholly  venous  blood  from  the  superior  cava,  on 
the  other  hand,  passes  from  the  right  auricle  into  the  right  ventricle  and 
thence  into  the  pulmonary  artery  whence  it  goes  partly,  although  in  but 
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small  amount,  to  the  lungs,  but  chiefly  through  the  ductus  arteriosus 
into  the  aorta,.  _  Since  the  ductus  arteriosus  joins  the  aorta  beyond 
the  point  of  origin  of  the  innominate  and  the  left  carotid  and  subclavian 
arteries,  it  follows  that  these  vessels  are  supplied  with  blood  oxygenated 
to  a  gi  eater  degree  than  it  is  after  the  entrance  of  the  purely  venous 
blood  Irom  the  ductus  arteriosus  has  taken  place.  The  blood  of  the 


Fig.  318.  Diagram  Illustrating  the  Course  of  the  Blood-currents  in  the  Fetal 

Circulation. 

Red,  partly  arterial  blood;  blue,  venous  blood. 

body  returns  from  the  general  circulation  to  the  placenta  by  way  of  the 
umbilical  arteries. 

With  the  cessation  at  birth  of  circulation  in  the  umbilical  arteries 
and  vein  and  the  simultaneous  beginning  of  the  respiratory  function, 
the  pressure  in  the  right  heart  is  much  diminished,  and,  as  a  result,  blood 
ceases  to  pass  through  the  foramen  ovale  and  the  ductus  arteriosus  and 
both  of  these  close;  the  latter  in  the  course  of  1  to  2  weeks,  the  former 
often  not  until  after  some  months  have  elapsed,  or  during  the  2d  year 
(Hinze),1  while  not  infrequently  a  small  opening  remains  during  life. 

1  Berlin  Dissert.,  1893. 
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CHAPTER  II 

CONGENITAL  CARDIAC  DISEASE 

This  is  a  condition  encountered  repeatedly  in  every  large  hospital 
or  private  practice,  although  much  less  frequently  than  is  acquired 
disease  of  the  heart.  Norris1  in  collected  statistics  of  1272  cases  of 
cardiac  disease  reported  97  congenital,  a  percentage  of  7.6.  It  is  observed 
much  oftenest  in  early  life,  since  the  majority  of  patients  die  before 
reaching  maturity.  In  2792  sick  children  under  10  years  of  age  Still2 
observed  the  symptoms  of  congenital  heart-disease  in  but  16  instances 
(0.57  per  cent.).  These  figures  would  not  include  the  frequent  instances 
of  small  patulous  foramen  ovale  discovered  only  at  autopsy. 

Etiology. — This  has  been  much  discussed,  and  is  even  yet  not  clearly 
understood.  The  effect  of  constitutional  disease  of  the  parents  is  ques¬ 
tionable,  although  to  syphilis  has  often  been  assigned  a  predisposing 
influence,  which  it  probably  has  to  some  degree.  The  finding  by  Watson3 
of  a  positive  Wassermann  reaction  in  every  one  of  16  cases  examined 
is  suggestive,  although  not  conclusive;  and  there  is  much  evidence  against 
a  close  causative  relationship.  Hochsinger,4  for  instance,  observed  only 
7  cases  of  congenital  heart-disease  in  500  children  with  hereditary  syph¬ 
ilis.  That  any  cause  influencing  harmfully  the  health  of  the  parent  is, 
in  a  way,  a  predisposing  factor  is  indicated  by  the  very  frequent  coincident 
occurrence  of  other  defects  in  development,  such  as  atresia  of  the  anus, 
harelip,  idiocy,  polydactylia,  and  many  others.  A  certain  family  tend¬ 
ency  has  been  observed.  Thus  de  la  Camp5  reported  congenital  dis¬ 
ease  of  the  heart  in  6  members  of  one  family.  Statistics  collected  by 
Vierordt6  show  a  preponderance  of  cases  among  males. 

As  regards  the  nature  of  the  active  cause  opinions  have  been  at 
variance,  and  more  than  one  cause  certainly  exists.  Many  cases  are 
due  entirely  to  an  interference  with  the  normal  process  of  development, 

•  although  the  reason  why  this  took  place  is  not  clear.  Here  is  without 
question  to  be  included  defect  of  the  interventricular  septum.  Certainly 
other  forms  may  be  due  to  a  fetal  endocarditis ;  yet  how  often  this  is 
true  is  a  matter  of  dispute.  In  this  category  belong  the  cases  of  stenosis 
of  the  valvular  orifices,  at  least  in  part;  others  probably  being  produced 
by  arrested  development.  The  majority  of  defects  dependent  upon  any 
inflammatory  process  must  make  their  appearance,  according  to  Owen 
and  Kingsbury7,  before  the  end  of  the  2nd  month  of  intrauterine  life. 
Still  other  instances  of  congenital  heart-disease  depend  upon  a  failure 
of  closure  after  birth  of  normal  prenatal  openings ,  this  being  the  result  of 
some  other  diseased  condition  of  the  heart  present.  In  this  category 
are  certainly  to  be  placed  patulous  ductus  arteriosus  and  patulous  fora¬ 
men  ovale.  It  is  to  be  remembered  that  an  endocarditis  often  may 

1  Arch,  of  Pediat.,  1906,  XXIII,  509. 

2  Common  Disorders  and  Diseases  of  Childhood,  1909,  472. 

3  Glasgow  Med.  Jour.,  1913,  LXXX,  303. 

4  Pfaundler  und  Schlossmann  Handb.  d.  Kinderheilk.,  1906,  II,  424. 

5  Allgem.  med.  Central- Zeit.,  1902,  LXXI,  665. 

6  Nothnagel,  Spec.  Path,  und  Therap.,  1901,  XV,  II,  47. 

7  Brit.  Jour.  Child.  Dis.,  1924,  XXI,  161. 
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develop  as  a  secondary  lesion  in  extrauterine  life,  or  in  intrauterine  life 
be  secondary  to  an  arrest  of  development. 

Pathological  Anatomy. — Looked  at  from  a  standpoint  other  than 
that  of  cause,  the  usual  lesions  of  congenital  cardiac  disease  may  be 
divided  into:  (1)  Anomalies  of  the  septa  between  the  chambers  of  the 
heart;  (2)  Anomalies  of  the  vessels  or  their  valves;  (3)  Anomalies  in  the 
size  or  position  of  the  heart.  In  tabular  arrangement  the  subdivisions  of 
these  chief  classes  are  as  follows: 


Table  103. — Classification  of  Forms  of  Congenital  Cardiac  Disease 


1.  Anomalies  of  the  Septa  j 

> 


2.  Anomalies  of  the  Valves 
and  Vessels 


> 

3.  Anomalies  in  the  Size 
and  Position  of  the  Heart 


Patulous  foramen  ovale 
Perforate  septum  ventriculorum 
r  Pulmonary  stenosis 
Pulmonary  insufficiency 

(а)  Valves  Aortic  stenosis 
Aortic  insufficiency 
Mitral  stenosis 
Mitral  insufficiency 
Patulous  ductus  arteriosus 
Stenosis  of  pulmonary  arter 
Dilatation  of  pulmonary  artery 

(б)  Vessels  Narrowing  of  aorta 
Dilatation  of  aorta 
Hypoplasia  of  aorta  and  vessels 

.  Transposition  of  great  vessels 
Transposition  of  heart  chambers 
Dextrocardia 
Congenital  hypertrophy 
Ectocardia 


Regarding  the  relative  frequency  of  the  different  lesions  valuable 
information  is  contained  in  the  statistical  table  of  Abbott,1  based  upon 
631  cases.  The  following  figures  are  abstracted  from  it: 


Table  104. — Frequency  of  Different  Forms  of  Congenital  Cardiac  Disease 


Variety  No.  of  cases 

Displacement  of  the  heart .  30 

Partial  defect  of  the  interauricular  septum .  237 

Partial  defect  of  the  interventricular  septum .  196 

Complete  defect  of  one  or  more  septa .  34 

Anomalies  in  the  origin  of  the  arteries .  184 

Pulmonary  stenosis  or  atresia .  150 

Aortic  stenosis  or  atresia .  21 

Tricuspid  stenosis  or  atresia .  20 

Mitral  stenosis  or  atresia .  9 

Patulous  ductus  arteriosus . .  •  •  •  193 

Stenosis  (coarctation)  of  the  aorta . . .  102 

Hypoplasia  of  the  aorta .  46 


The  tendency  is  for  more  than  one  lesion  to  exist  at  a  time  rather  than 
singly,  and  many  varied  combinations  are  met  with.  In  the  list  given  the 
very  great  majority  are  combined  with  other  cardiac  defects.  Most  of 
the  lesions  mentioned  are  uncommon  and  present  no  diagnostic  symptoms 
by  which  they  can  be  recognized  during  life.  Those  of  most  importance 
are  defects  in  the  interauricular  septum;  defects  in  the  interventricular 
septum;  stenosis  of  the  pulmonary  orifice;  patulous  ductus  arteriosus. 

1.  Congenital  Defect  in  the  Interauricular  Septum, — This  is  a 
relatively  common  lesion,  but  usually  of  no  great  clinical  importance. 
In  fact,  a  slightly  patulous  condition  of  the  foramen  ovale  was  found  in 

1  Osier  and  McCrae,  Modem  Med.,  1915,  342. 
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44  per  cent,  of  300  autopsies  reported  by  Wallmann.1  Fisher2  observed 
slight  patency  present  in  over  25  per  cent,  of  post-mortems  on  adult 
subjects.  Generally  the  opening  is  small,  and  in  such  cases,  if  occurring 
alone,  it  can  hardly  be  called  pathological.  When  large  enough  to 
constitute  an  abnormal  condition,  it  is  present  oftenest  in  combination 
with  other  congenital  cardiac  defects.  In  Abbott’s3  631  cases  of  congenital 
heart-disease  there  were  89  of  persistence  of  the  foramen  ovale  of  a  size 
which  could  be  called  pathological,  and  in  18  of  these  it  was  the  only 
lesion  present.  Much  more  rarely  the  lower  portion  of  the  interauricular 
septum  may  exhibit  defective  formation,  showing  one  or  more  apertures, 
or  the  septum  may  even  be  entirely  wanting. 

2.  Congenital  Defect  in  the  Interventricular  Septum. — This  is  among 
the  most  frequent  of  congenital  cardiac  lesions.  It  occurs  usually  in 
association  with  anomalies  in  the  condition  of  the  large  vessels  or  orifices; 
and  probably  the  most  common  condition  with  clinical  manifestations 
seen  in  congenital  cardiac  disease  is  the  combination  of  this  with  pul¬ 
monary  stenosis,  and  often  with  patulous  ductus  arteriosus.  It  is 
found  alone  in  a  very  much  smaller  number.  The  opening  is  situated 
at  the  upper  part  of  the  septum  in  the  large  majority  of  cases  and  may 
be  very  small,  but  is  generally  big  enough  to  admit  the  tip  of  the  little 
finger.  Sometimes  it  is  larger  than  this,  and  even  the  entire  septum 
may  be  absent,  thus  producing  a  heart  with  two  auricles  and  one  ventricle; 
the  cor  triloculare.  If  the  auricular  septum  is  also  absent  the  cor  biloculare 
results. 

3.  Stenosis  or  Atresia  of  the  Pulmonary  Ostium. — This  is  one  of 
the  most  common  of  congenital  lesions  of  the  heart  and  the  most  impor¬ 
tant  of  those  which  permit  of  the  continuance  of  life.  It  was  present 
in  150  of  Abbott’s4  series  of  631  cases.  Peacock5  reported  atresia  or 
stenosis  in  119  of  181  cases  of  congenital  heart-disease;  i.e.  65.75  percent.; 
and  in  patients  surviving  the  age  of  12  years,  it  was  observed  38  times  in 

45  cases;  i.e.,  84.44  per  cent.  Hochsinger6  estimated  it  at  about  60 
per  cent,  of  all  cases.  The  narrowing  of  the  pulmonary  ostium  may  be 
of  various  degrees.  Complete  atresia  is  less  common  than  stenosis. 
Vierordt7  found  83  collected  cases  of  stenosis  and  24  of  atresia;  a  ratio 
of  3.46:1.  The  contraction  is  sometimes  in  the  ostium  alone,  but  in 
the  large  majority  of  cases  the  conus  arteriosus  is  also  involved.  The 
semilunar  valves  may  be  more  or  less  movable  or  may  be  stiffened  into 
entire  immobility.  Pulmonary  stenosis  generally  occurs  in  combination 
with  other  congenital  cardiac  diseases;  in  fact  is  a  cause  of  them  in  many 
instances,  they  existing  as  compensatory  lesions  to  admit  of  the  better 
passage  of  blood  from  the  right  side  of  the  heart.  Consequently  stenosis 
is  present  in  combination  with  defect  of  the  interventricular  septum  more 
frequently  than  it  occurs  alone.  In  Vierordt’s8  83  cases  of  stenosis,  71 
(85.5  per  cent.)  had  also  septum-defect;  and  in  the  24  cases  of  atresia,  14 
(58.3  per  cent.)  had  this  lesion.  In  192  cases  of  pulmonary  stenosis 
collected  from  medical  literature  Rauchfuss9  noted  171  with  combined 
defect  of  the  ventricular  septum,  and  only  21  without  this.  This  associa- 

1  Prager  Vierteljahrsschrift  f.  d.  prakt.  Heilk.,  1859,  XVI,  II,  20. 

2  Rep.  Brit.  Soc.  Dis.  in  Child.,  1902,  II,  263. 

3  Loc.  cit.,  356. 

4  Loc.  cit.,  389. 

5  Malformations  of  the  Heart,  1866,  193. 

6  Pfaundler  und  Schlossmann  Handb.  d.  Kinderheilk.,  1910,  III,  506. 

7  Nothnagel,  Spec.  Pathol,  u.  Therap.,  1901,  XV,  2,  77. 

s  Jjqc.  cit . 

9  Gerhardt  Handb.  d.  Kinderkr.,  1878,  IV,  1,  69. 
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tion  is  especially  true  of  patients  over  1  year  of  age,  inasmuch  as  stenosis 
occurring  alone  does  not  usually  permit  of  a  long  continuance  of  life.  A 
patulous  foramen  ovale  is  a  very  frequent  attendant  upon  pulmonarv 
stenosis.  Kussmaul1  reported  the  foramen  open  in  39  out  of  53  cases 
(73.6  per  cent.).  The  ductus  arteriosus  is  also  patulous  in  many  instances. 
According  to  Kussmaul  this  was  true  in  9  out  of  39  cases  (23.1  per 
cent.)  of  stenosis  and  in  14  out  of  17  cases  (82.53  per  cent.)  of  atresia. 

4.  Patulous  Ductus  Arteriosus. — This,  like  patulous  foramen  ovale, 
is  not  a  malformation  but  the  persistence  of  a  fetal  condition  normally 
present  at  birth.  It  is  common  in  association  with  other  lesions,  espe¬ 
cially  pulmonary  stenosis  and  perforate  ventricular  septum;  but  is  infre¬ 
quent  alone.  Vierordt2  collected  but  26  uncomplicated  cases  from 
medical  literature.  Abbott's3  list  contains  64  instances.  It  is  usually  a 
secondary  lesion,  oftenest  to  those  of  the  septum  and  pulmonary  artery, 
and  is  then  compensatory,  offering  a  means  for  the  unoxygenated  blood 
to  reach  the  lungs.  In  other  cases  it  is  the  result  of  early  pulmonary 
•atelectasis.  When  of  small  lumen,  as  of  a  size  sufficient  to  admit  only  a 
probe,  it  has  no  clinical  significance. 

Other  Congenital  Disorders  of  the  Heart. — These  are  either  less 
common  or  have  no  special  clinical  significance.  Congenital  disease 
of  the '  tricuspid  orifice  is  not  common  and  rarely  occurs  except  in  com¬ 
bination  with  other  cardiac  lesions,"  and  that  of  the  mitral  orifice  is  still 
rarer.  J.  Hess4  was  able  to  collect  but  8  reported  case  of  uncompli¬ 
cated  atresia  of  the  tricuspid  orifice,  to  which  he  added  another.  Stenosis 
or  atresia  of  the  aortic  ostium  likewise  is  infrequent.  It  may  or  may  not 
be  associated  with  perforate  septum  or  with  patulous  foramen  ovale.  In 
rare  instances  a  subaortic  stenosis  has  been  observed  (Thursfield  and 
Scott).5  There  may  be  an  anomalous  origin  of  the  vessels  leaving  the 
heart.  This  is  a  not  uncommon  condition.  Various  forms  may  be  seen, 
as  when  both  vessels  arise  from  one  ventricle,  or  the  aorta  from  both;  or 
both  vessels  from  one  trunk,  or  an  incomplete  separation  of  the  aorta 
and  pulmonary  artery  exists,  or  there  is  complete  absence  of  the  arch 
of  the  aorta,  of  which  anomaly  Godel6  could  find  but  8  instances  includ¬ 
ing  1  of  his  own.  One  of  the  most  interesting  forms  is  complete  transposi¬ 
tion  in  which  the  pulmonary  artery  arises  from  the  left  ventricle  and  the 
aorta  from  the  right  (Fig.  319).  This  occurred  in  43  of  Abbott's  series. 
All  these  anomalies  are  always  associated  with  other  cardiac  malforma¬ 
tions.  Congenital  narrowness  or  dilatation  of  the  pulmonary  artery  may 
occur,  the  former  oftenest  in  combination  with  stenosis  of  the  pulmonary 
orifice.  Dilatation  of  the  pulmonary  orifice  is  uncommon  existing  alone, 
but  often  seen  in  combination  with  other  lesions.  It  is  associated 
oftenest  with  defect  in  the  interventricular  septum  or  with  patulous 
ductus  arteriosus.  A  not  uncommon  condition  is  stenosis  of  the  isthmus 
of  the  aorta  near  the  origin  of  the  ductus  arteriosus.  This  is  of  two  types, 
as  described  by  Bonnet;7  the  infantile,  in  which  there  is  a  diffuse  narrow¬ 
ing  of  the  isthmus  of  the  aorta,  slight  or  severe,  which  is  generally  accom¬ 
panied  by  a  patulous  ductus  arteriosus;  and  the  adult  type,  which  is 
produced  in  the  process  of  closing  of  the  ductus,  and  results  in  a  narrow 
constriction  of  the  aorta  between  the  ductus  and  the  left  subclavian 

1  Zeitschr.  f.  rationale  Medicin,  1865,  XXVI,  161. 

2  Log.  cit..,  160. 

4  Amer!  Jour°Dis.  Child.,  1917,  XIII,  167. 

6  Brit.  Jour.  Child.  Dis.,  1913,  X,  104. 

6  Arch.  f.  Kinderheilk.,  1921,  LXIX,  337. 

7  Rev  de  mod.,  1903,  XXIII,  108. 
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artery.  The  infantile  type  is  associated  with  numerous  other  cardiac 
malformations.  It  is  not  often  encountered  after  the  period  of.  infancy. 
The  other  more  frequent  form,  called  also  coarctation  of  the  aorta  is.accorn- 
panied  later  by  extensive  development  of  the  collateral  circulation.  A 
general  hypoplasia  of  the  aorta  and  arterial  system ,  with  smallness  of  the 
heart  is  sometimes  seen.  Finally  in  rare  cases  a  congenital  cardiac  hyper¬ 
trophy  may  occur,  (see  p.  416)  or  the  apex  of  the  heart  points  to  the 
right  ( dextrocardia );  or  its  chambers  are  transposed,  often  in  combination 
with  transposition  of  the  abdominal  viscera;  or  the  heart  may  project 
through  an  opening  in  the  diaphragm  into  the  abdominal  cavity,  or 


Fig.  319.- — Transposition  of  the  Great  Vessels  and  of  the  Viscera  in  a  Case  of 
Congenital  Cardiac  Disease  in  a  Male  Infant  of  8  Months. 

Cavse  emptied  into  the  left  auricle,  pulmonary  veins  into  the  right.  Aorta  arose  from 
right  ventricle  and  descended  on  right  side  of  the  spinal  column.  Pulmonary  ar  ery 
arose  from  left  ventricle,  small,  orifice  stenosed.  Upper  part  of  ventricular  septum  deb- 
cient.  Right  lung  2  lobes,  left  lung  3.  Stomach,  liver,  spleen,  and  cecum  transposed. 
( Griffith ,  Univ.  Med.  Magaz.,  1899,  Aug.) 


from  the  body  through  an  abnormal  aperture  in  the  chest-wall  {ecto- 
cardia;  ectopia  cordis).  This  last  is  often  associated  with  a  congenita 
absence  of  the  pericardium.  Numerous  other  congenital  defects  and 
anomalies  are  described  in  the  literature  but  possess  only  academic 
interest 

General  Symptomatology. — Although 

.  ^  . .  .  *  • 

possible  in  the  symptoms,  in  general  there  are  certain  manifestations 
which,  when  present,  render  the  existence  of  congenital  cardiac  disease 
very  probable.  Among  these  are  especially  the  following: 


Fig.  320. — Congenital  Disease  of  the  Heart. 

Boy,  aged  3  years.  Intense,  wide-spread  cyanosis;  attacks  of  syncope  and  severe  dyspnea. 
No  murmur.  Red  blood-cells  9,040,000;  hemoglobin  120  per  cent.  X-ray  showed  decided 
enlargement  of  the  heart  to  the  left.  Condition  presumably  anomalous  origin  of  the  great 
vessels. 


Figs.  321  and  322.— Clubbing  of  Fingers  and  Toes  in  Congenital  Heart-Disease. 

(Same  case  as  in  Fig.  320.) 
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Cyanosis— This  is  observed  usually  soon  after  birth  and  may  be  very 
intense  and  distributed  over  the  whole  surface,  including  the  mucous 
membranes  especially  of  the  mouth.  In  other  cases,  although  appearing 
equally  early,  the  cyanosis  is  limited  to  the  fingers,  toes,  lips,  nose,  cheeks, 
and  ears;  may  be  evident  only  after  crying,  or,  in  older  children,  running 
or  other  exercise,  or  conditions  of  excitement;  or  may  appear  especially 
when  the  child  is  suffering  from  some  pulmonary  disorder.  In  still 
other  instances  cyanosis  does  not  develop  until  the  child  is  some  months 
or  even  years  of  age,  and  then  may  be  general  or  limited;  continuous  or 
intermittent.  In  well-marked  cases  the  skin  is  of  a  bluish-red  or  of  a 
slate  color  and  the  mucous  membrane  of  the  mouth  is  purple-red  (Figs. 
320,  321,  322).  In  long-continued  cases  dilatation  of  the  veins  and  of 
the  cutaneous  capillaries  occurs  and  the  retinal  vessels  may  be  distended 
and  tortuous. 

The  cause  of  the  cyanosis  has  been  much  disputed.  The  view  that 
it  is  due  to  a  mixture  of  arterial  and  venous  blood  has  largely  given 
place  to  the  opinion  that  it  depends  upon  an  imperfect  oxygenation  of 
blood  from  a  passive  congestion  in  the  venous  system,  of  from  the  inability 
of  a  sufficient  amount  of  venous  blood  to  reach  the  lungs.  The  question  is, 
however,  by  no  means  settled,  and  cases  in  evidence  and  in  contravention 
are  advanced  upon  each  side.  Holman1  after  a  careful  study  of  several 
cases  concludes  that  it  is  due  to  admixture,  but  only  when  the  venous 
blood  flows  through  abnormal  openings  into  the  arterial  circulation. 
This  subject  is  especially  well  discussed  by  Lundsgaard  and  Van  Slyke.2 
The  absence  of  cyanosis  by  no  means  proves  the  absence  of  congenital 
cardiac  disease.  In  fact  this  symptom  is  not  observed  in  many  cases  even 
with  severe  cardiac  malformation.  The  nature  of  the  malformation  is 
the  deciding  element  in  the  production  of  the  symptoms,  pulmonary 
stenosis  occupying  perhaps  the  chief  position  here.  Transposition  of  the 
great  vessels  is  a  less  frequent  cause.  On  the  other  hand,  the  presence  of 
congenitial  cyanosis  is  not  of  itself  proof  that  congenital  malformation  of 
the  heart  exists,  since  it  may  be  well-marked  in  cases  of  congenital  atelecta¬ 
sis  and  other  conditions. 

Blood. — With  the  cyanosis  there  are  characteristic  alterations  of  the 
blood.  The  amount  of  carbonic  dioxide  present  is  augmented  and  the 
number  of  red  blood-cells  is  decidedly  above  normal,  reaching  frequently 
as  high  as  7,000,000  or  8,000,000  to  the  cubic  millimetre  or  sometimes  even 
over  this.  Bach3  reported  a  case  with  11,400,000  red  blood-cells  to  the 
cubic  millimetre  and  a  hemoglobin  percentage  of  150;  and  still  larger 
numbers  of  corpuscles  have  been  recorded.  The  percentage  of  hemo¬ 
globin  is  usually  increased  proportionately. 

Clubbing  of  the  Fingers. — This  is  a  very  characteristic  symptom  seen 
in  severe  cases.  The  whole  terminal  phalanx  of  the  finger  or  toe  is 
enlarged  (Figs.  321,  322);  either  the  soft  parts  only,  or  there  is  an  osteo¬ 
periostitis  as  well.  A  similar  condition  although  without  cyanosis  may 
be  seen  in  chronic  pulmonary  diseases.  (See  also  p.  727,  Fig.  395.) 

Other  Symptoms. — Among  other  symptoms  observed  is  dyspnea, 
which,  with  increased  rapidity  of  respiration,  is  present  more  or  less  in  all 
cases  of  cyanosis.  It  may  be  slight  or  occur  only  on  exertion;  or  there 
may  be  in  bad  cases  in  infants  and  young  children  severe  suffocative  or 
anginoid  attacks,  during  which  the  cyanosis  becomes  intense  and  death 
seems  imminent.  The  attacks  may  be  accompanied  by  unconsciousness 
or  by  epileptiform  convulsions.  Hemorrhages  from  the  mouth  or  nose 

1  Arch.  Int.  Med.,  1925,  XXXVI,  516. 

2  Medicine,  1923,  II,  1. 

3  Arch.  f.  Kinderheilk,  1909,  L,  31. 
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occasionally  occur.  Edema  is  not  a  common  manifestation  except  as 
failure  of  compensation  become  marked.  Palpitation  is  sometimes  a 
troublesome  symptom.  The  temperature  of  the  body  is  usually  subnor¬ 
mal,  the  extremities  cold,  and  the  patient  complains  of  chilliness^  The 
pulse  is  generally  rapid,  exceptionally  is  slow.  Bodily  and  mental 
development  are  retarded  in  well-marked  cases,  the  general  nutrition 
suffers,  and  a  condition  of  infantilism  may  follow. 

Cardiac  Examination.— Reserving  this  chiefly  for  more  detailed  con¬ 
sideration  under  the  diagnosis  of  the  different  forms  of  malformation,  it 
may  be  said  here  that  in  general  there  is  found  a  murmur  unusualiy  loud 
and  of  harsh  quality,  systolic,  and  often  widely  diffused.  With  this  s 
often  a  prtecordial  thrill.  An  accentuated  pulmonary  second  sound  is 
common.  In  contradistinction  to  the  loudness  of  the  murmur  is  the  fac 
that  there  is  little  cardiac  enlargement,  at  least  early  m  the  case.  Eaper 
in  the  course  enlargement  occurs,  limited  usually  chiefly  to  the  right  side 

°f  diagnosis.—' The  diagnosis  in  general  rests  upon  the  data  already 
given.  A  patient  in  the  first  2  or  3  years  of  life,  with  cyanosis  thrill  a 
loud  murmur,  and  only  moderate  enlargement  of  the  right  side  ot  the 
heart,  usually  not  in  proportion  to  the  cardiac  symptoms  and  physical 
signs,  is  probably  suffering  from  congenital  cardiac  disease.  As  a  rule 
the  murmur  is  loud,  rough,  and  sometimes  musical,  and  heaid  bes 
the  mid-sternum  or  to  its  left;  and  the  apex-beat  is  weak  or  at  least  not 
increased  in  strength.  Yet  the  diagnosis  is  often  difficult  and  sometimes 
impossible;  especially  as  grave  cardiac  lesions  may  exist  without  m  some 
cases  producing  any  murmur  whatever,  or  m  other  cases  any  cyanosis. 
Postnatal  lesions  depending  upon  endocarditis  exhibit  the  symptoms  a 
physical  signs  characteristic  of  the  variety  chancing  to  be  present;  and 
the  position  of  maximum  intensity  and  the  nature  of  diffusion  of  the 
murmur  varv  with  the  lesion  and  are  very  different  from  those  observed  in 
the  congenital  cases.  Cyanosis  in  acquired  disease  of  the  heart  is  a  later 
symptom,  edema  usually  developing  first.  There  is  generally,  too,  the 
history  of  an  antecedent  rheumatism  or  some  other  cause. 

The  diagnosis  of  congenital  murmurs  from  those  of  an  accidental 
nature  is  sometimes  difficult.  The  latter  are  either  functional,  and  then 
of  a  softer,  less  diffused  nature;  or  are  dependent  upon  anemia,  and  then 
are  transmitted  into  the  vessels  of  the  neck  and  are  attended  y  evi  enc 
of  anemia  but  not  of  enlargement  of  the  heart.  The  cyanosis  of  con¬ 
genital  heart-disease  is  to  be  distinguished  likewise  from  that  due  to  other 
causes;  notably  atelectasis  in  infants;  and  later  from  the  cyanosis  with 
polycythemia  and  enlargement  of  the  spleen  described  by  Vaquez,  ana 

which  is  known  by  his  name.  (See  also  p.  762.)  ,  + 

The  diagnosis  of  the  different  forms  of  congenital  disease  of  the  heait 

from  each  other  is,  as  a  rule,  a  matter  of  great  difficulty  and  uncer  am  Y 
and  in  most  cases  can  be  made  only  provisionally.  The  variety  o  com 
nations  which  may  occur  is  great,  and  there  is  moreover  no  lesion 
combination  of  lesions  which  presents  always  the  same  physical  sig  , 
the  exceptions  to  what  in  theory  should  be  expected  being  very  numerous 
and  contradictory.  Further,  lesions  may  be  found  at  autopsy  m  pa 
who  have  exhibited  no  positive  evidence  of  cardiac  disease  during  • 
Nevertheless,  the  nature  of  the  lesion  present  has  many  times  been 
diagnosed  correctly,  as  proven  later  by  autopsy,  and  the  effort  s  ou 
always  be  made;  especially  as  the  prognosis  varies  with  the  form  o  esi 

1  Le  bullet,  med.,  1892,  VI,  849. 


CONGENITAL  CARDIAC  DISEASE 


385 


present.  As  far  as  our  knowledge  extends  the  following  symptoms  and 
physical  signs  are  to  be  expected : 

Defect  in  the  Interauricular  Septum. — It  is  questionable  whether 
patulous  foramen  ovale  or  other  defect  of  the  septum  is  productive  of  any 
symptoms,  especially  when  occurring  alone.  When  associated  circum¬ 
stances  greatly  disturb  the  relative  intracardial  pressure  in  the  two  auri¬ 
cles,  cyanosis  may  develop  and  a  diastolic  murmur  over  the  upper  part 
of  the  sternum  may  be  heard  in  some  instances.  Such  disturbing  con¬ 
ditions  are,  however,  usually  due  to  the  presence  of  other  congenital 
cardiac  malformations,  and  these  obscure  the  diagnosis  of  inter  auricular 
defects. 

Defect  in  the  Interventricular  Septum. — Perhaps  of  all  the  varie¬ 
ties  this  gives  the  most  characteristic  symptoms  and  physical  signs ;  yet  it 
is  possible  for  it  to  exist  without  any  evidence  whatever  during  life. 
Occurring  alone  it  has  been  described  especially  by  Roger1  and  is  often 
named  for  him,  “Maladie  de  Roger/’  In  this  form  cyanosis  and  dyspnea 
may  be  absent  or  present,  varying  with  the  case  and  depending  on  factors 
not  well  understood.  In  Abbott’s2  series  cyanosis  was  observed  in  of 
the  primary  cases.  When  pulmonary  stenosis  exists  in  combination 
with  septum-defect  cyanosis  is  usually  present.  The  absence  of  cyanosis 
is,  with  few  exceptions,  an  indication  that  there  is  no  accompanying 
pulmonary  stenosis.  Examination  of  the  heart  generally  reveals  a  loud 
systolic  murmur  over  the  whole  prsecordium,  with  maximum  intensity 
at  the  mid-sternum  or  in  the  3d  interspace  just  to  the  left  of  the  sternum. 
The  murmur  is  also  heard  at  the  apex,  although  generally  less  loud  here, 
and  is  widely  diffused,  being  audible  even  in  the  back,  but  in  uncomplicated 
cases  not  conducted  along  the  large  vessels.  All  the  valve-sounds  are 
audible.  The  murmur  is  produced  in  cases  of  simple  perforate  septum 
by  the  blood  passing  from  the  left  ventricle  into  the  right.  This  neces¬ 
sarily  increases  the  pressure  in  the  right  side,  normally  less  than  on  the 
left,  and  the  pulmonary  second  sound  is  consequently  accentuated  to 
a  moderate  degree.  In  cases  combined  with  pulmonary  atresia  or  well- 
developed  stenosis  the  blood  passes  in  the  other  direction;  i.e.,  through 
the  perforate  septum  from  the  right  side  to  the  left,  as  this  is  often  the 
only  sufficient  method  of  exit;  and  in  some  such  cases,  the  murmur,  being 
produced  by  whirls  of  blood  just  beneath  the  opening  of  the  aorta,  may 
be  transmitted  along  this  vessel  into. the  carotid  and  subclavian  arteries. 

The  loudness,  or  even  the  presence,  of  the  murmur  is  not  in  proportion 
to  the  size  of  the  defect  in  the  septum.  Even  large  openings  may  some¬ 
times  be  unattended  by  murmur,  and  if  the  septum  is  completely  want¬ 
ing  no  murmur  will  be  heard.  A  distinct  systolic  thrill  is  sometimes  felt, 
but  is  not  a  necessary  accompaniment.  If  the  case  is  long-continued, 
enlargement  of  the  right  side  of  the  heart  will  develop,  but  in  earlier  cases 
is  not  discovered,  especially  when  the  septum-defect  occurs  alone. 

Uncomplicated  defect  of  the  interventricular  septum  is  to  be  distin¬ 
guished  from  pulmonary  stenosis  by  the  lower  situation  of  the  murmur; 
its  wider  diffusion;  the  more  frequent  absence  of  cyanosis  in  uncomplicated 
cases;  and  the  presence  of  valvular  sounds  when  cyanosis  does  exist. 
Very  important  in  uncomplicated  cases  of  each  condition  is  the  auscul¬ 
tation  of  the  pulmonary  second  sound.  In  perforate  septum  the  sound 
is  accentuated;  in  pulmonary  stenosis  it  is  weaker  than  normal.  In 
the  numerous  cases  in  which  septum  defect  is  combined  with  pulmonary 

1  Bull,  de  l’acad.  de  med.,  1879,  Ser.  2,  VIII,  1074. 

2  Loc.  cit.,  368. 
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stenosis  the  diagnosis  can  be  made  only  by  a  careful  consideration  of  all 
the  symptoms.  Auscultation  alone  is  hardly  sufficient. 

The  diagnosis  of  septum-defect  from  early  acquired  mitral  regurgi¬ 
tation  is  often  of  great  difficulty  and  sometimes  impossible.  However, 
in  mitral  disease  the  symptoms  and  signs  develop  generally  after  the 
1st  year  of  life;  there  is  enlargement  of  the  left  ventricle;  the  murmur 
is  heard  usually  loudest  at  the  apex;  the  first  sound  of  the  heart  here  is 
obscured;  there  is  usually  no  thrill;  edema  generally  develops  before 
cyanosis  and  there  is  not  the  decided  retardation  of  general  development. 

Stenosis  or  Atresia  of  the  Pulmonary  Orifice— This  may  exist 
uncomplicated,  or  much  more  frequently  combined  with  other  lesions. 
Cyanosis  is  present  in  the  majority  of  cases,  usually  seen  immediately 
or  soon  after  birth.  Sometimes  its  appearance  is  delayed,  and  not 
infrequently  it  is  replaced  by  pallor.  With  the  cyanosis  are  the  other 
symptoms  usually  accompanying  it,  namely  polycythemia,  clubbing  of 
the  fingers,  palpitation,  dyspnea,  suffocative  attacks,  etc.  Enlargement 
of  the  right  side  of  the  heart  is  a  valuable  diagnostic  sign  often  well- 
marked  in  older  children,  or  earlier  in  cases  of  uncomplicated  pulmonary 
stenosis.  Frequently  the  enlargement  of  this  chamber  seems  but  slight, 
inasmuch  as  the  tension  on  the  ventricular  walls  produced  by  the  stenosis 
is  relieved  by  the  so  common  presence  of  septum-defect.  A  systolic 
thrill  is  sometimes  felt,  but  is  oftener  absent. 

Auscultation  usually  reveals  a  systolic  murmur  with  maximum  inten¬ 
sity  over  the  pulmonary  cartilage  to  the  left  of  the  sternum  or  in  the 
2d  left  interspace.  It  is  conducted  well  to  the  left,  but  its  intensity 
diminishes  rapidly  toward  the  right.  Cases  may  occur,  however,  in 
which  no  such  murmur  is  audible.  This  is  true,  for  instance,  of  complete 
uncomplicated  atresia  of  the  pulmonary  orifice,  or  when  the  opening 
is  very  small.  In  many  cases  the  exact  localization  of  the  murmur 
is  rendered  most  difficult  by  the  presence  of  other  murmurs,  especially 
that  of  defect  of  the  septum.  When  the  two  are  associated  the  combined 
murmur  is  loudest  in  the  2d  or  3d  interspace  to  the  left  of  the  sternum, 
and  may  be  conducted  along  the  carotids.  Sometimes  in  such  cases 
it  is  possible  to  observe  that  there  are  two  areas  in  which  the  murmurs 
are  respectively  of  different  quality  and  pitch. 

The  condition  of  the  pulmonary  second  sound  is  of  great  importance. 
In  uncomplicated  pulmohary  stenosis,  at  least  in  young  subjects,  the 
sound  is  always  weaker  than  normal.  This  is  the  necessary  result  of 
the  small  amount  of  blood  which  enters  the  pulmonary  artery  and  the 
consequent  diminished  diastolic  pressure  there.  Later  in  life  the  weak¬ 
ness  of  this  sound  may  be  removed  through  decided  hypertrophy  of  the 
right  ventricle;  or  in  complicated  cases  the  tension  within  the  right  ven¬ 
tricle  may  be  increased  by  the  existence  of  a  septum-defect  which]  allows 
the  greater  power  of  the  left  ventricle  to  exert  a  direct  influence.  In 
either  of  these  ways  the  second  sound  may  be  made  of  normal  strength. 
When,  however,  there  exists  a  patulous  ductus  arteriosus  and  the  pul¬ 
monary  leaflets  are  freely  movable  the  pulmonary  second  sound  is,  very 
much  accentuated  owing  to  the  increased  direct  pressure  in  the  pulmonary 
artery  which  is  the  natural  result  of  communication  with  the  aortic  system. 

In  brief,  the  diagnosis  of  pulmonary  stenosis  and  of  atresia  rests 
upon  the  presence  of  decided  cyanosis  and  accompanying  symptoms,  and, 
in  the  case  of  stenosis,  of  a  systolic  murmur  to  the  left  of  the  sternum  in 
the  2d  or  3d  interspace.  A  feeble  pulmonary  second  sound  indicates  sim¬ 
ple  stenosis ;  a  normal  pulmonary  second  sound  an  accompanying  septum- 
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defect,  and  an  accentuated  one  the  presence  with  these  of  a  patulous 
ductus  arteriosus.  When  there  is  little  if  any  hypertrophy  of  the  right 
ventricle  it  is  probable  that  a  communication  exists  between  the  auricles 
or  the  ventricles  respectively.  The  presence  of  pallor  instead  of  cyanosis, 
combined  with  the  murmur  at  the  pulmonary  orifice,  may  readily  lead 
to  the  mistaken  diagnosis  of  a  persistent,  severe  anemia  with  a  mur¬ 
mur  of  functional  origin.  This  is,  according  to  Hochsinger,1  particularly 
true  of  moderate  stenosis  of  the  conus  arteriosus,  in  which  murmurs  may 
come  and  go  from  time  to  time,  exactly  as  in  the  case  of  anemic  mur¬ 
murs.  Very  important,  too,  in  the  differentiation  between  simple  and 
complicated  pulmonary  stenosis  is  the  fact  that  very  few  cases  of  the 
former,  if  at  all  well  marked,  are  encountered  after  the  end  of  the  1st  vear 
of  life. 

Patulous  Ductus  Arteriosus. — In  the  very  exceptional  cases  of 
uncomplicated  open  ductus  there  are  no  characteristic  symptoms.  Cya¬ 
nosis  is  usually  absent,  but  to  this  there  are  exceptions,  as  shown  in  the 
4  cases  reported  by  Variot  and  Bouquier2  in  which,  with  uncomplicated 
patulous  ductus,  cyanosis  was  decided  and  permanent.  Hypertrophy 
of  the  right  side  of  the  heart  is  frequent  and  sometimes  that  of  the  left 
side  also;  there  has  been  found  a  small  area  of  percussion-dullness  in  the 
1st  and  2d  interspaces  to  the  left  of  the  sternum;  there  is  a  loud  systolic 
murmur  heard  over  the  pulmonary  cartilage  and  conducted  into  the 
vessels  of  the  neck,  but  not  downward,  and  often  uniting  with  a  diastolic 
murmur  and  producing  a  continuous  rumble  (‘‘humming-top  murmur”). 
The  diastolic  murmur  depends  upon  insufficiency  of  the  pulmonary  orifice. 
There  is  often  a  systolic  thrill  in  the  2d  left  interspace  and  the  pulmonary 
second  sound  is  much  accentuated.  This  accentuation  is  a  diagnostic 
sign  of  very  great  importance  and  is  the  natural  result  of  the  diastolic 
action  of  the  combined  aortic  and  pulmonic  pressure  upon  the  pulmonary 
leaflets.  An  enlargement  of  first  the  right  and  then  the  left  side  of  the 
heart  is  considered  by  Hochsinger3  of  especial  diagnostic  significance, 
since  no  other  congenital  cardiac  lesion  recognizable  during  life  will 
produce  this.  The  blood  may  flow  either  from  the  aorta  into  the  pul¬ 
monary  artery  or  vice  versa.  In  16  of  28  collected  uncomplicated  cases 
analyzed  by  Holman4  the  blood  appeared  to  flow  from  the  pulmonary 
artery  and  in  9  from  the  aorta. 

When  patulous  ductus  arteriosus  occurs  in  combination  with  other 
lesions  the  symptoms  observed  are  largely  those  of  these  latter,  and  those 
of  the  former  may  be  modified.  If  there  is  atresia  of  the  pulmonary 
artery,  a  murmur  is  usually  not  audible,  at  least  at  the  ductus  arteriosus, 
as  apparently  both  pulmonary  artery  and  aorta  must  supply  blood  in 
order  to  produce  it.  The  coexistence  of  pulmonary  stenosis  and  patu¬ 
lous  ductus  will  produce  a  murmur  the  localization  and  nature  of  which 
possess  the  character  of  the  murmur  of  each  of  these,  which  cannot  then 
be  separated  one  from  the  other.  The  existence  of  the  combination  is 
suggested  by  the  presence  of  cyanosis,  the  marked  accentuation  of  the 
pulmonary  second  sound  usually  present,  the  harshness  and  loudness  of 
the  murmur,  and  the  existence  of  thrill. 

Other  Congenital  Lesions. — Other  lesions  possible  in  congenital  heart- 
disease  are  for  the  most  part  either  of  very  uncommon  occurrence,  or 
not  susceptible  of  clinical  recognition.  Anomalous  origin  of  the  pul- 

1  Die  Auscultation  des  kindlichen  Herzens,  1890,  178. 

2  Arch.  d.  med.  des  enf.,  1920,  XXIII,  292. 

3  Loc.  cit.,  168. 

4  Johns  Hopk.  Hosp.  Bull.,  1925,  XXXVI,  61. 
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monary  artery  and  aorta,  or  even  transposition  of  these,  although  a 
comparatively  frequent  form  of  disorder,  exhibits  no  certain  symptoms. 
Suggestive  of  transposition  is  the  complex  of  symptoms  pointed  out  by 
Hochsinger,1  viz.,  cyanosis  with  much  accentuated  pulmonary  second- 
sound  and  enlargement  of  the  heart;  but  without  any  murmurs  what¬ 
ever.  Dilatation  of  the  pulmonary  artery  produces  of  itself  no  diagnostic 
symptoms.  That  of  the  orifice  gives  rise  to  a  diastolic  murmur.  Con¬ 
genital  narrowness  of  the  aortic  orifice  is  not  common.  Its  symptoms 
would  probably  not  differ  from  those  of  the  lesion  acquired  later  in  life; 
characterized  especially  by  enlargement  of  the  left  ventricle,  displacement 
of  the  apex-beat,  and  a  systolic  murmur  carried  into  the  vessels  of  the 
neck;  but  the  duration  of  life  is  so  short  that  a  diagnosis  could  hardly  be 
made.  Atresia  of  the  aortic  orifice  causes  no  murmur  whatever  even 
when  a  patulous  ductus  arteriosus  is  present.  In  such  cases  the  blood 
must  reach  the  aorta  by  way  of  a  perforate  septum  taking  the  blood  from 
the  left  ventricle,  and  a  patulous  ductus  arteriosus  transmitting  it  from 
the  pulmonary  artery.  There  is  intense  congestion  of  the  lungs  and  life 
continues  for  only  a  few  weeks.  Stenosis  of  the  aorta  in  the  neighbor¬ 
hood  of  the  entrance  of  the  ductus  arteriosus  (coarctation  of  the  aorta; 
stenosis  of  the  isthmus)  is  seen  more  frequently.  It  may  exhibit  no  evi¬ 
dences  of  its  presence  until  childhood  is  passed;  or  there  may  be  early 
symptoms  consisting  of  a  systolic  murmur  at  the  upper  part  of  the 
sternum  and  to  its  right,  extending  to  the  jugulum,  where  pulsation  can 
be  detected,  and  conducted  into  the  vessels  of  the  neck.  The  left  ven¬ 
tricle  is  hypertrophied.  The  pulse  in  the  vessels  of  the  lower  extremities 
is  weaker  than  in  those  of  the  upper  and  of  the  neck.  In  subjects  reach¬ 
ing  adult  life  with  considerable  stenosis  of  the  isthmus  there  develops  a 
very  distinct  establishment  of  collateral  circulation  through  the  upper 
intercostal  and  internal  mammary' arteries  connecting  with  the  epigastric 
arteries  and  lower  intercostals.  The  surface  of  the  thorax  and  abdomen 
may  show  the  branching,  much  dilated  vessels.  This  is  the  result  of  the 
effort  to  furnish  blood  to  regions  below  the  situation  of  the  stenosis. 
Congenital  hypoplasia  of  the  general  aortic  system  has  no  typical  cardiac 
symptoms,  except  that  early  in  life  the  heart  is  abnormally  small.  There 
is  some  hypertrophy  later  in  a  considerable  number  of  cases.  The  general 
symptoms  are  those  of  anemia  and  debility  with  retarded  development 
of  the  genital  organs.  Unassociated  disease  of  the  tricuspid  or  mitral 
valve  is  rare.  Although  in  uncomplicated  cases  the  symptoms  should  be 
those  of  the  acquired  condition,  inasmuch  as  these  lesions  nearly  always 
occur  only  in  combination  with  others  the  differential  diagnosis  is  usually 
impossible.  In  a  case  of  tricuspid  insufficiency  described  by  Hotz2  the 
symptoms  were  very  typical,  including  pulsation  in  the  veins  and  in  the 
liver. 

A  brief  review  of  the  principal  diagnostic  features  differentiating 
some  of  the  various  lesions  follows: 

1.  Cyanosis  decided ,  without  murmur,  suggests  transposition  of  the 
large  vessels  without  other  complicating  lesions.  Corroborative  of  this 
is  accentuated  pulmonary  second  sound  and  cardiac  enlargement.  Yet 
the  studies  of  Reuben  and  Steffen3  on  the  findings  at  autopsy  in  a  series 
of  25  collected  cases  would  indicate  that  the  symptom  depends  more 
frequently  upon  other  malformations,  especially  complete  atresia  or  great 

1  T pi  f  1 

2  Jahrb.  f.  Kinderheilk.,  1923,  CII,  1. 

3  Arch,  of  Pediat.,  1922,  XXXIX,  811. 
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stenosis  of  the  pulmonary  artery  with  defect  of  the  interventricular 
septum  and  patent  foramen  ovale. 

2.  Cyanosis  with  systolic  murmur  in  the  2d  left  interspace  suggests 
pulmonary  stenosis.  The  stenosis  is  uncomplicated  or  only  with  patulous 
foramen  ovale  if  the  pulmonary  second  sound  is  feeble.  It  is  combined 
with  septum-defect  if  the  pulmonary  second  sound  is  normal  or  somewhat 
accentuated.  If*  the  second  sound  is  much  accentuated  it  is  probable 
that  patulous  ductus  arteriosus  is  also  present. 

3.  Systolic  murmur  loudest  over  mid-sternum  or  in  the  3 d  left  interspace, 
without  cyanosis,  suggests  probable  simple  septum-defect.  The  murmur 
is  then  not  conducted  along  the  large  vessels. 

4.  Systolic  murmur  very  loud  and  harsh  over  the  2d  interspace  or  upper 
part  of  the  sternum  and  carried  into  the  vessels  of  neck,  with  great  accentuation 
of  the  pulmonary  second  sound,  indicates  the  presence  of  patulous  ductus 
arteriosus  with  pulmonary  stenosis.  The  existence  of  patulous  ductus 
arteriosus  is  corroborated  by  enlargement  of  the  left  side  of  the  heart  as 
well  as  of  the  right  side.  Either  patulous  foramen  ovale  or  ventricular 
septum-defect  will  also  be  present.  The  absence  of  cyanosis  might  indi¬ 
cate  that  the  patulous  ductus  was  an  isolated  lesion. 

5.  Systolic  murmur  over  upper  part  of  the  sternum  and  to  its  right  and 
carried  into  the  vessels  of  the  neck,  with  hypertrophy  of  the  left  ventricle, 
suggests  stenosis  of  the  isthmus  of  the  aorta.  It  is  corroborated  later 
in  life  by  visible  collateral  circulation. 

6.  Diastolic  murmur  usually  suggests  pulmonary  insufficiency;  some¬ 
times  the  existence  of  patulous  foramen  ovale. 

As  earlier  stated,  however,  owing  to  the  great  variation  of  the  symp¬ 
toms  observed  and  the  many  possible  combinations,  the  diagnosis  of  the 
forms  of  congenital  heart-disease  present  can  seldom  be  more  than 
provisional. 

Prognosis. — In  general  the  prognosis  of  congenital  cardiac  disease 
is  unfavorable.  More  than  half  of  the  cases  die  during  the  first  5  years 
of  life.  Very  many  live  but  a  few  days  or  weeks,  the  nature  of  the 
lesion  preventing  a  longer  existence.  Others  die  in  the  early  years, 
either  through  the  development  of  lack  of  compensation,  or  from  the 
occurrence  of  complicating  diseases.  On  the  other  hand,  some  reach 
adult  life  either  with  manifest  symptoms  or  sometimes  without  any  of 
moment.  It  is  also  possible  for  infants  with  evidences  of  congenital 
cardiac  disease  to  lose  their  symptoms  and  physical  signs  later,  either 
temporarily  or  permanently. 

As  regards  the  relationship  of  complicating  conditions,  there  is  a  tend¬ 
ency  to  the  development  of  pulmonary  disease,  and  such  an  occurrence  is 
always  serious.  Pertussis  is  borne  very  badly.  Rachitis  influences  the 
patient  unfavorably  as  do  gastro  enteric  affections.  Sometimes  an  acquired 
endocarditis  is  added  to  the  congenital  cardiac  lesions  already  present. 
Tuberculosis  is  liable  to  develop  in  those  passing  the  years  of  childhood. 
The  acute  exanthemata  are  generally  fairly  well  tolerated. 

As  far  as  the  indications  from  the  symptoms  go,  the  prognosis  seems 
to  be  to  a  large  extent  unfavorable  in  proportion  to  the  degree  of  cyanosis; 
and  of  the  dyspnea,  palpitation  and  the  like  which  are  liable  to  accom¬ 
pany  this.  Infants  born  with  intense  cyanosis  generally  die  very  soon; 
those  without  it,  or  who  soon  lose  it  if  present  n,t  first,  give  the  best  prog¬ 
nosis,  as  a  rule. 

Viewing  the  prognosis  from  the  standpoint  of  the  individual  lesion  the 
following  analysis  may  be  made: 


390 


THE  DISEASES  OF  CHILDREN 


Defect  in  the  inter  auricular  septum ,  uncomplicated  or  producing  no 
symptoms,  affects  in  no  way  the  duration  of  life.  If  other  lesions  are 
present  or  develop  later,  the  septum-defect  may  affect  life  by  producing 
overfilling  of  the  right  auricle. 

Defect  in  the  interventricular  septum,  if  uncomplicated,  often  permits  of 
life  into  adult  years.  It  is,  however,  prone  to  be  complicated  at  this 
period  or  earlier  by  endocarditis  affecting  the  neighborhood  of  the  opening 
or  other  part;  and  this,  or  the  presence  of  other  lesions  of  a  congenital 
nature,  may  modify  the  prognosis  and  shorten  life. 

Pulmonary  atresia,  occurring  alone,  usually  causes  death  in  a  few 
weeks.  If  compensated  by  perforate  septum  with  patulous  ductus 
arteriosus  life  is  longer.  Yet  the  average  duration  of  life  in  all  cases  of 
atresia,  according  to  the  calculations  of  Vierordt,1  based  on  Rauchfuss’ 
statistics,  is  only  3.27  years. 

Pulmonary  stenosis  gives  a  better  prognosis;  yet  fully  50  per  cent,  of 
the  cases  die  before  the  age  of  10  years,  and  75  per  cent,  of  them  before 
that  of  15  years.  Vierordt2  reckons  the  average  duration  of  life  of  pul¬ 
monary  stenosis,  based  on  Moussous’  cases,  as  12  to  13  years;  or,  based  on 
Rauchfuss’  collection,  as  9.36  years;  and  cases  without  compensatory 
septum-defect  are  still  less  favorable.  On  the  other  hand,  many  patients 
with  pulmonary  stenosis  live  to  adolescence  or  even  adult  life.  An 
unfavorable  termination  is  attended  by  increasing  loss  of  cardiac  compen¬ 
sation,  with  general  passive  congestion  and  edema. 

Patulous  ductus  arteriosus  occurring  alone  has  on  the  whole  a  not  very  •  * 
unfavorable  influence  upon  the  duration  of  life.  Of  the  26  cases  collected 
by  Vierordt3  over  half  lived  to  adolescence  or  adult  life.  In  fatal  cases 
there  is  progressive  failure  of  compensation,  perhaps  due  to  a  secondary 
endocarditis.  A  patulous  ductus  arteriosus  associated  with  pulmonary 
stenosis  acts  rather  as  a  compensatory  lesion. 

Anomalous  origin  of  the  great  vessels  gives  a  prognosis  varying  with  the 
exact  nature  of  the  condition.  Some  of  these  do  not  permit  of  life  at  all, 
while  in  others  adult  life  is  exceptionally  attained.  Cases  of  transposi¬ 
tion  of  the  vessels  seldom  live  beyond  the  2d  year.  In  75  cases  collected 
by  Vierordt4  only  9  were  over  5  years  of  age. 

Stenosis  of  the  aortic  ostium  presents  a  very  unfavorable  prognosis, 
most  cases  dying  in  the  1st  week;  only  1  of  33  cases  collected  by  Rauch- 
fuss5  passing  the  1st  month  of  life. 

Stenosis  of  the  isthmus  of  the  aorta  at  the  position  of  the  ductus  arterio¬ 
sus  gives  a  much  better  prognosis.  The  course  is  chronic  and  the  patient 
frequently  reaches  adult  life  with  but  few  symptoms.  The  fatal  ending 
comes  probably  from  heart-strain  during  middle  age,  with  evidences  of 
failing  cardiac  compensation. 

Treatment. — This  can  be  but  symptomatic,  and  often  the  nature  of 
the  lesion  renders  even  this  valueless.  The  greatest  care  to  sustain  and 
advance  the  state  of  the  nutrition;  the  guarding  against  chilling  and 
especially  against  over-exertion;  and,  in  general,  exact  attention  to 
hygienic  and  dietetic  management  are  the  only  means  open  to  us.  Respira¬ 
tory  diseases  are  especially  to  be  prevented,  since  patients  with  congenital 
cardiac  disease  are  particularly  liable  to  contract  them  and  bear  them 
very  badly.  In  some  cases  the  continued  administration  of  nitroglyc- 

1  Loc.  cit.,  83. 

2  Loc.  cit.,  104 

3  Loc.  cit.,  164 

4 Loc.  cit.,  128. 

6  Loc.  cit.,  134. 
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erine  appears  to  be  of  benefit,  probably  through  relieving  the  strain  on 
the  heart  by  dilating  the  peripheral  vessels.  In  others,  subject  to  sudden 
attacks  of  intense  cyanosis  and  cardiac  pain,  the  hypodermic  injection 
of  nitroglycerin  or  of  morphine  or  the  inhalation  of  nitrite  of  amyl  is  of 
value  during  the  attack.  Inhalations  of  oxygen  have  been  tried  to 
relieve  cyanosis.  If  syncope  occurs,  hypodermic  injections  of  camphor 
or  caffeine  may  be  given. 


CHAPTER  III 

PERICARDITIS;  ENDOCARDITIS;  MYOCARDITIS 

ACUTE  PERICARDITIS 

Etiology. — This  disorder  is  not  common  in  infancy  and  early  child¬ 
hood,  but  after  this  period  is  at  least  as  frequent  as  in  adult  life.  Prob¬ 
ably  more  cases  of  pericarditis  occur  in  later  childhood  than  at  any  other 
time.  Cnopf 1  found  it  in  7  of  130  autopsies  in  children,  and  Baginsky2  66 
instances  of  it  in  4500  sick  children.  Of  these  66,  20  occurred  in  the  1st 
year;  37  in  the  first  5  years;  16  from  5  to  10  years,  and  13  from  10  to  14 
years.  In  100  fatal  cases  of  suppurative  pericarditis  Poynton3  observed 
that  84  per  cent,  were  in  patients  under  4  years  of  age.  Haas4  states 
that  the  presence  or  the  signs  of  a  pre-existing  pericarditis  are  seen  in 
about  4  per  cent,  of  children  coming  to  necropsy.  The  disease  is  never 
primary,  except  perhaps  as  the  first  or  only  manifestation  of  rheumatism, 
and  in  many  such  cases  it  is  very  probable  that  a  rheumatic  affection 
elsewhere  in  the  body  had  been  unrecognized.  Among  other  causes  are 
the  various  acute  infectious  diseases,  such  as  typhoid  fever,  scarlet  fever, 
diphtheria,  measles,  varicella,  smallpox,  and  erysipelas.  To  be  men¬ 
tioned  also  are  nephritis,  tuberculosis,  and  septic  processes  in  various 
parts  of  the  body.  Inflammation  may  spread  to  the  pericardium  by 
extension  in  cases  of  pneumonia  and  pleurisy,  and  in  inflammatory  disease 
of  the  abdominal  structures,  bronchial  glands  or  the  bony  framework  of 
the  thorax.  Trauma  constitutes  a  local  cause  in  some  instances. 

The  relative  frequency  of  these  agents  depends  upon  the  age  of  the 
patient.  Rheumatism  is  rarely  a  cause  under  the  age  of  5  years  since  that 
disease  is  so  seldom  seen  at  this  period.  In  later  childhood  it  is  by  far  the 
most  frequent  source.  It  happens  oftener  than  in  adult  life  that  a  rheu- 
matic  pericarditis,  generally  combined  with  endocarditis,  develops  with¬ 
out  or  before  any  arthritic  involvement,  very  often  associated  m  some 
way  with  chorea.  Septic  conditions  and  especially  pneumonia  are  the 
most  common  forerunners  of  pericarditis  in  infancy  and  the  first  portion  oi 
early  childhood.  Tuberculosis  is  an  infrequent  cause  in  the  first  2  years 
of  life,  and  after  this  time  is  less  often  operative  than  is  the  case  witn 
adults.  The  other  infectious  disorders  are  factors  chiefly  m  later  c  i 
hood.  Extension  of  inflammation  from  neighboring  diseased  tissues 
may  occur  at  any  period  of  early  life.  Here  may  be  mentioned  mfiamma- 

1  Munch,  med.  Wochenschr.,  1889,  XXXVI,  35/. 

2  Berl.  klin.  Wochenschr.,  1898,  XXXV,  1053. 

3  Brit.  Med.  Jour,  1921,  II,  583. 

4  Jour.  Amer.  Med.  Assoc,  1921,  LXX\  II,  1969. 


392 


THE  DISEASES  OF  CHILDREN 


tion  of  the  thymus  or  lymphatic  glands,  the  adjoining  bony  structures, 
the  esophagus  or  the  peritoneal  cavity. 

Pathological  Anatomy. — The  lesions  do  not  differ  materially  from 
those  seen  in  adults,  except  for  the  greater  frequency  of  purulent  exudate. 
Either  the  visceral  or  the  parietal  layer  or  both  may  be  involved.  The 
nature  of  the  lesions  is  entirely  analogous  to  that  observed  in  pleurisy 
(p.  356).  In  plastic  (dry)  pericarditis  the  pericardium  is  injected  and 
dry,  or  in  severer  cases  is  covered  by  a  more  or  less  thick  deposit  of 
fibrin  containing  pus-cells.  In  the  sero- fibrinous  form  there  is  an  effu¬ 
sion  of  serum  containing  cellular  elements  and  flakes  of  fibrin.  The 
fluid  may  be  clear  or  somewhat  turbid.  Sometimes  extravasation  of 
red  blood-cells  gives  a  sanguinolent  appearance  to  it.  Cellular  infiltra¬ 
tion  and  a  varying  degree  of  degeneration  of  the  cardiac  muscle  may 
be  present  in  severe  cases.  The  amount  of  fluid  is  usually  but  small, 
but  sometimes  it  is  so  large  that  errors  in  diagnosis  are  readily  made. 
In  purulent  pericarditis  the  conditions  are  as  in  the  serofibrinous  form 
except  for  the  presence  of  large  numbers  of  pus-cells.  The  exudate 
may  be  purulent  from  the  beginning  or  become  so  only  later.  Adhesions 
may  develop  between  the  layers  of  the  pericardium  in  all  of  the  forms 
of  pericarditis,  although  not  often  in  the  suppurative  cases;  and  these 
may  remain  after  recovery  and  sometimes  occasion  complete  obliteration 
of  the  pericardial  sac.  In  fact,  complete  disappearance  of  all  evidences 
of  pericarditis  is  uncommon. 

The  variety  of  pericarditis  found  depends  upon  the  nature  of  the  cause 
and  the  character  of  the  germs  present.  Rheumatism  produces  generally 
a  plastic  or  serofibrinous  inflammation  and  endocarditis  is  very  fre¬ 
quently  combined  with  it.  This  is  the  form  usually  seen  after  the  age 
of  5  years.  Any  of  the  pyogenic  germs  may  be  producers  of  purulent 
pericarditis,  but  by  much  the  most  common  is  the  pneumococcus.  In 
Poynton’s1  series  of  100  suppurative  cases,  the  large  majority  were  pneu- 
mococcic  in  origin,  and  84  per  cent,  of  these  occurred  before  the  age  of 
4  years.  An  attendant  empyema  was  found  in  54  and  simple  pleurisy 
or  pneumonia  in  31.  A  complicating  valvular  lesion  was  present  in 
only  1  instance.  Tuberculosis  may  give  rise  to  any  of  the  forms.  Usu¬ 
ally  there  is  then  a  deposit  of  miliary  tubercles  on  the  pericardium; 
but  in  the  more  chronic  tuberculous  cases  there  may  be  seen  nodules  in 
the  subpericardial  tissue. 

The  external  layer  of  the  pericardium  is  not  infrequently  attacked 
in  cases  suffering  from  pleurisy  in  the  region  of  the  mediastinum,  and 
firm  adhesions  form  between  the  pleura  and  the  pericardium,  binding 
the  latter  to  the  chest-wall.  Inflammation  of  the  inner  lining  of  the 
pericardium  is  then  commonly  present  also.  Tuberculosis  is  a  frequent 
cause  of  this  disorder,  which  is  not  to  be  classified  as  pericarditis,  but 
better  denominated  mediastinitis.  Further  is  to  be  distinguished  the 
simple  transfusion  of  fluid  into  the  pericardial  sac  which  is  seen  in  cases 
of  cardiac  weakness,  anemia  and  other  debilitating  conditions,  and 
which  is  a  hydropericardium,  not  a  pericarditis. 

Symptoms. — These  vary  greatly  in  severity  and  depend  to  some 
extent  upon  the  form  of  pericarditis  present.  The  condition  is  readily 
overlooked  because  overshadowed  by  the  malady  to  which  the  peri¬ 
carditis  may  be  secondary,  or  because  the  symptoms  are  so  often  obscure. 
Very  frequently  the  diagnosis  is  made  only  accidentally.  The  earliest  of 
the  characteristic  physical  signs  discovered  on  cardiac  examination  is  a 

1  Quart.  Jour,  of  Med.,  1907-8,  I,  225. 
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friction-sound  of  a  very  rough  and  superficial  nature,  best  heard  over  the 
upper  part  of  the  prsecordial  region,  but  sometimes  loudest  over  the 
apex.  A  distinct  fremitus  can  often  be  felt.  Although  synchronous 
with  the  heart  s  action  it  has,  in  typical  cases,  little  of  the  character  of 
an  endocardial  murmur  and  is  usually  more  circumscribed,  as  well  as  more 
irregularly  continuous,  being  heard  with  both  systole  and  diastole  and 
not  transmitted,  and  varying  much  in  character  from  time  to  time. 
Sometimes  it  is  purely  systolic  in  time.  If  effusion  take  place  friction- 
sounds  may  disappear,  unless  the  pericardial  surfaces  are  loosely  bound 
together  in  certain  locations,  still  permitting  friction  to  develop  here. 
Even,  however,  with  effusion  of  considerable  size  a  friction-sound  may 
quite  commonly  still  be  heard,  since  the  fluid  gravitates  to  a  position 
behind  and  at  the  sides  of  the  heart,  at  the  apex,  or  about  the  great  vessels, 
(Williamson).1  In  other  cases  disappearance  of  the  friction  depends 
upon  a  close  adhesion  of  the  opposing  roughened  surfaces  of  the  peri¬ 
cardium.  It  may  sometimes  be  made  more  distinct  by  firm  pressure 
with  the  stethoscope,  or  by  change  of  position  of  the  patient,  especially 
by  placing  him  in  a  sitting  position  inclined  slightly  forward.  Pericardial 
friction  is  encountered  chiefly  in  the  cases  dependent  upon  rheumatism. 
It  is  uncommon  in  suppurative  cases,  Poynton  having  observed  it  in 
only  2  of  the  100  cases  reported  by  him. 

Another  physical  sign  is  increase  of  the  cardiac  percussion-dullness 
dependent  upon  effusion.  A  small  amount  of  exudate  does  not  alter  the 
cardiac  area  perceptibly.  Larger  amounts  may  produce  the  well-known 
triangular  dullness,  the  apex  of  this  being  in  the  2d  or  3d  left  interspace; 
the  right  side  extending  below  to  1  inch  (2.5  cm.)  or  more  beyond  the 
sternum,  and  the  left  side  reaching  beyond  the  nipple  line.  Sometimes, 
however,  the  dullness  does  not  assume  the  triangular  form,  but  is  more 
circular  and  its  outline  is  influenced  by  gravity,  depending  on  whether 
the  child  is  reclining  or  in  a  sitting  position.  In  the  case  of  very  large 
effusions  the  dullness  may  extend  well  into  the  left  axilla  and  to  the 
right  as  far  as  the  nipple.  Physical  signs  suggesting  pneumonic  consolida¬ 
tion  may  sometimes  be  found  over  the  lower  part  of  the  left  side  behind. 
This  depends  probably  upon  the  pressure  on  the  lung  exercised  by  a 
large  pericardial  effusion  or  by  a  dilated  heart.  Dullness  to  the  right 
of  the  sternum  in  the  5th  interspace  is  considered  by  Rotch2  to  be  an 
important  diagnostic  sign,  and  rounding  out  of  the  cardio-hepatic  angle 
is  also  considered  valuable  by  many.  Both  these  signs  are,  however, 
often  absent.  Haas3  stresses  the  value  of  very  light  percussion,  approach¬ 
ing  the  heart  from  different  directions  until  slight  dullness  is  discovered 
(the  pericardiac  line);  after  which  the  stethescope  is  applied  over  the 
center  of  the  dull  area  and  light  tapping  with  the  finger-tip  employed 
until  a  second  inner  line  is  discovered  (the  cardiac  line).  It  is  noteworthy 
that  the  apex-beat,  when  still  palpable,  is  not  displaced  to  the  left  of 
the  normal  position.  Such  displacement  would  indicate  a  complicating 
cardiac  dilatation.  With  large  effusion  the  apex-beat  cannot  be  felt  at 
all  or  with  great  difficulty,  and  the  impulse  is  diffuse  and  may  occupy  a 
position  above  the  normal  one.  Having  the  child  lean  forward  may 
cause  the  apex-beat  to  become  again  discoverable.  Large  effusion  also 
alters  the  character  of  the  heart-sounds,  making  them  weak  or  scarcely 
audible ;  and  the  prsecordial  region  is  distinctly  too  prominent  and  changes 
less  with  respiration.  Another  sign  of  importance  is  that  the  strength  of 

1  Arch.  Int.  Med.,  1920,  XXV,  206. 

2  Bost.  Med.  and  Surg.  Jour.,  1878,  XXII,  389. 

3  Loc.  cit. 
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the  radial  pulse  is  out  of  proportion  to  that  of  the  apex-beat.  The 
Roentgen-ray  examination  bears  out  the  results  obtained  by  percussion, 
the  shadow  showing  the  triangular  or  the  circular  form.  It  shows,  too. 
that  in  small  effusions  the  fluid  accumulates  either  around  the  sinus  at  the 
base  of  the  heart  or  along  the  lower  margin  and  above  the  apex  (Morris 
and  Bader;1  Williamson2).  This  may  be  discovered  before  effusion 
becomes  evident  by  percussion.  With  the  fluroscope  it  is  not  possible 
to  differentiate  the  pulsations  of  the  auricle  from  those  of  the  ventricle, 


Fig.  323. — Plastic  Pericarditis,  Followed  by  Endocarditis,  Dilatation  of  the 

Heart  and  Pleuropneumonia. 

Beckie  C.,  aged  6  years.  5  days  previously  had  pain  in  the  abdomen,  and  vomited 
at  times  after  this;  insomnia.  Entered  the  Children’s  Hospital  of  Philadelphia,  Jan.  22. 
Examination  showed  typical  pericardial  friction-sounds  over  the  base  of  the  heart,  no 
dyspnea,  general  condition  good;  Jan.  29,  apical  systolic  murmur  developed;  Feb.  2, 
very  decided  dyspnea,  evidence  of  fluid  in  the  left  pleural  cavity,  with  bronchial  respira¬ 
tion  and  rales,  aspiration  in  the  axillary  line  gave  clear,  straw-colored  fluid,  containing 
the  pneumococcus,  signs  of  increasing  mitral  regurgitation  and  of  cardiac  dilatation 
appeared.  Child  grew  steadily  worse  and  died  Feb.  10. 

the  impulse  being  diffuse  over  the  entire  cardiac  area.  This  sign  may 
be  present  with  either  effusions  or  adhesions  (Holmes).3 

The  general  symptoms  of  pericarditis  are  not  characteristic.  There 
is  pain  and  often  tenderness  in  the  region  of  the  heart;  dyspnea  or  even 
orthopnea;  palpitation  or  irregular  and  rapid  cardiac  action.  Some¬ 
times  there  is  vomiting,  cough,  and  cyanosis.  More  or  less  fevei  usually 
attends  the  disease  in  the  early  stages,  but  may  be  absent.  It  is  of 
the  remittent  type  in  cases  of  purulent  effusion.  Rarely  in  large  effu¬ 
sions  pressure-symptoms  may  develop,  such  as  paralysis  of  the  recurrent 
laryngeal  nerve.  In  patients  already  suffering  from  other  diseases  the 

1  Jour.  Amer.  Med.  Assoc.,  1917,  LXIX,  450. 

2  Loc.  cit . 

3  Jour.  Amer.  Med.  Assoc.,  1925,  LXXXIII,  1745. 
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possibility  of  the  development  of  pericarditis  is  to  be  considered  when 
symptoms  rapidly  appear  referable  to  the  heart  and  not  explainable  by 
the  preexisting  condition. 

Complications. — That  with  endocarditis  is  the  most  frequent  and 
is  very  common  in  cases  of  rheumatic  origin.  In  those  depending  upon 
the  pneumococcus  pericarditis  is  often  associated  with  pneumonia  or 
with  pleurisy,  especially  of  the  left  side  (Fig.  323).  Dilatation  of  the 
heart  from  myocardial  changes  is  a  frequent  complication  in  severe  cases. 
Compression  of  the  lung  is  a  natural  result  of  large  effusions. 

Course  and  Prognosis. — The  course  varies  with  the  form  of  the 
disease.  The  inflammation  may  remain  plastic  throughout,  or  physical 
signs  of  effusion  may  soon  develop.  The  duration  is  variable.  Death 
may  occur  in  1  to  2  weeks,  or  recovery  be  under  way  by  this  time;  but 
in  the  cases  which  escape  an  early  fatal  termination  the  convalescence 
is  often  much  prolonged;  and  many  patients  are  left  with  chronic  lesions 
which  may  eventually  prove  fatal.  Acute  pericarditis  may  rapidly 
have  dilatation  occur  as  a  complication,  and  cyanosis,  edema,  albu¬ 
minuria,  enlargement  of  the  liver  and  hypostatic  congestion  of  the  lungs 
appear;  or  pneumonia  may  develop  and  be  the  immediate  cause  of  death. 
In  other  cases  already  suffering  from  valvular  heart-disease  the  occur¬ 
rence  of  an  acute  pericarditis  may  fatally  destroy  the  compensation. 

The  prognosis  in  children  is  in  general  unfavorable.  Death  may 
take  place  suddenly,  or  be  preceded  by  evidences  of  failing  compensation. 
Other  cases  recover  from  the  acute  symptoms  but  die  later  from  sequels, 
depending  upon  pericardial  adhesions.  Even  in  rheumatic  pericardi¬ 
tis,  the  most  favorable  form,  Still1  found  only  1  case  in  53  make  a  complete 
recovery,  while  41  died  within  a  few  weeks  or  months.  Not  all  statistics, 
however,  present  such  an  unfavorable  outlook,  and  many  of  the  milder 
cases  of  plastic  pericarditis  recover  completely,  at  least  so  far  as  any 
immediate  danger  is  concerned.  The  prognosis  of  the  suppurative  cases 
due  to  the  pneumococcus  or  other  germ  is  even  more  unfavorable.  It  is 
possible,  however,  for  patients  with  purulent  pericardial  effusion  to 
recover  through  operative  interference.  Cases  in  which  pyopericardium 
is  one  of  the  symptoms  of  general  sepsis  end  fatally. 

Diagnosis. — Owing  to  the  insidiousness  of  the  onset  and  the  presence 
of  other  diseases  the  diagnosis  of  pericarditis  is  often  difficult.  The 
plastic  form  is  recognized  by  the  friction-sounds;  serous  or  purulent  effu¬ 
sion  by  the  alteration  in  the  outline  of  the  percussion-dullness  and  the 
accompanying  physical  signs  and  symptoms.  Radiography  is  a  valuable 
aid  in  outlining  the  distention  of  the  pericardium  by  fluid  and  the  changes 
which  take  place  in  this  from  time  to  time,  but  dependence  must  not 
be  placed  on  this  alone.  The  differential  diagnosis  of  fibrinous  peri¬ 
carditis  is  to  be  made  especially  from  plastic  pleurisy.  It  is  possible 
for  a  dry  pleurisy  with  inflammation  of  the  external  layer  of  the  peri¬ 
cardium  to  produce  a  friction-sound  which  suggests  that  of  pericarditis. 
This,  however,  is  not  frequent,  and  the  sound  is  more  systolic  than  of 
the  irregular  type  heard  in  pericarditis,  and  is  influenced  by  the  respir¬ 
atory  movement  of  the  chest.  Pericardial  effusion  of  moderate  degree 
may  closely  simulate  cardiac  dilatation.  The  peculiar  shape  of  the  dull 
area,  with  the  presence  of  dullness  in  the  5th  interspace  to  the  right  of 
the  sternum,  and  the  extension  of  the  dullness  to  the  left  beyond  the 
position  of  the  apex-beat  is  characteristic  of  effusion.  Change  of  position, 
too,  produces  in  pericardial  effusion  a  great  alteration  in  the  shape  of 

1  Common  Disorders  of  Childhood,  1909,  448. 
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the  prsecordial  dullness  and  of  the  intensity  of  the  apex-beat  on  palpation, 
provided  always  that  adhesions  are  not  present  which  fasten  the  heart 
to  the  pericardial  sac  to  a  certain  extent.  The  apex-beat  is  often  dis¬ 
placed  upward  in  effusion,  and  is  moved  downward  and  to  the  left  in 
dilatation.  A  rapid  increase  in  the  prsecordial  dullness  points  rather  to 
dilatation  than  to  effusion.  The  shape  of  the  heart  in  x-y ay  pictures 
may  be  helpful,  as  may  the  greater  pulsation  of  the  cardiac  shadow  in 
dilatation  as  seen  in  the  fluroscope.  The  diagnosis  from  dilatation  is 
often,  however,  very  difficult,  especially  as  both  conditions  maybe  present. 


Fig.  324.-— Fatal  Sero  Fibrinous  Pericarditis  Simulating  Pleurisy. 

Delia  B.,  aged  3  years.  Illness  began  Jan.  20,  with  fever,  dyspnea,  and  slight  cough. 
Supposed  [to  be  pneumonia.  General  condition  and  cough  grew  worse.  Entered  Chil¬ 
dren’s  Hospital,  Feb.  7,  with  rapid  respiration,  slight  orthopnea,  rapid,  thready  and  irregular 
pulse,  general  condition  very  bad.  Examination  showed  dullness  on  percussion  on  the 
left  side  anteriorly  from  the  3d  interspace  downward,  extending  to  the  right  nipple  and 
well  into  the  left  axilla,  but  upper  left  axilla  tympanitic;  left  paravertebral  dullness; 
feeble  respiration  over  the  left  side,  heart-sounds  distant,  best  heard  at  xyphoid,.  apex- 
beat  not  discoverable,  condition  believed  at  first  to  be  pleural  effusion.  Tapping  e 
5th  left  interspace,  anterior  axillary  line,  gave  slightly  turbid,  yellow  fluid,  result  in  e 
4th  interspace  negative,  tapping  5th  right  interspace  close  to  sternum  gave  fluid,  no 
germs  found.  Apex-beat  returned  after  the  aspiration;  Feb.  13,  aspiration  of  pericardium 
gave  16  ounces  (473)  blood-stained  fluid,  much  relief;  Feb.  24,  signs  of  pneumonia  in  the 
right  lung,  pericardial  fluid  reaccumulating;  Feb.  27,  incision  revealed  pleural  cavity  empty, 
large  amount  straw-colored  fluid,  with  slightly  purplish  tint,  removed  from  the  pericardium ; 
Mar.  2,  died. 


A  large  exudate  may  simulate  a  pleural  effusion  of  the  left  side.  Careful 
study  of  the  patient  in  different  positions  aids  in  the  differentiation. 
The  apex-beat  of  the  heart  is  displaced  to  the  right  in  pleurisy,  lhe 
severity  of  the  general  symptoms  in  large  pericardial  effusion  is  much 
greater  than  in  pleurisy.  Yet  in  cases  of  large  effusion  the  diagnosis  is 
often  very  difficult,  and  I  have  seen  the  pericardial  sac  tapped  from  the 
axillary  line  under  the  impression  that  the  condition  was  pleural  effusion 
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(Fig.  324).  The  difficulty  in  diagnosis  is  increased  by  the  fact  that  both 
P£ric.ar  .a^,  pleural  effusions  may  be  present.  Purulent  pericardial 
effusion  is  to  be  suspected  chiefly  from  the  character  of  the  general  symp¬ 
toms,  which  suggest  the  presence  of  pus.  Exploratory  aspiration  is 
however,  required  to  make  a  positive  diagnosis  from  serous  effusion.  A 
small  purulent  pericardial  effusion  may  sometimes  be  present  without 
any  physical  signs  although  the  symptoms  are  severe. 

From  acute  endocavditis  a  plastic  pericarditis  is  to  be  distinguished 
by  the  jerking,  intermittent,  and  superficial  character  of  the  murmur, 
which  does  not  keep  exact  time  with  the  impulse.  The  murmur  is  also 

,  .1  .  A  in  any  definite  direction  as  in  the  case  of  endocarditis, 
and  it  is  often  influenced  by  change  of  position  or  by  pressure  with  the 
stethoscope.  At  times,  however,  a  pericardial  friction  is  soft  in  character 

1S  ^  ar<^  on\y  during  systole,  and  the  diagnosis  is  then  extremely 
difficult.  In  still  other  frequent  cases  there  exists  the  combination  of 
an  endocardial  and  pericardial  murmur.  In  such  the  diagnosis  is  best 
made  by  observing  the  differences  in  character  over  different  portions 
of  the  prsecordium.  Should  pericardial  effusion  be  combined  with 
acute  endocarditis,  to  the  murmurs  of  the  latter  is  joined  an  enfeebling 
of  the  apex-beat  out  of  proportion  to  the  strength  of  the  pulse.  Hijdro- 
pericardium  resembles  pericardial  effusion  in  the  signs  elicited  by  percus¬ 
sion,  but  is  readily  distinguished  by  the  accompanying  conditions,  such 
as  hydrothorax  or  generalized  edema. 

Treatment.  This  depends  to  a  certain  extent  upon  the  nature  of 
the  cause  and  the  variety  of  the  disease.  A  patient  with  rheumatism 
should  promptly  receive  antirheumatic  treatment  to  prevent,  if  possible, 
involvement  of  the  pericardium,  and  rest  in  bed  should  be  insisted  upon. 
If  a  plastic  pericarditis  has  already  developed  the  same  treatment  should 
be  employed,  although  it  is  questionable  whether  it  is  of  much  benefit. 
The  combined  administration  of  bicarbonate  of  soda  and  the  salicylates 
is  recommended  by  many.  Where  salicylic-acid  preparations  given 
internally  derange  the  digestion,  inunction  with  salicylate  of  methyl  may 
be  used.  In  all  cases  absolute  rest  in  bed  is  imperative.  The  diet  should 
be  light  and  easily  digestible  if  fever  is  present.  Pain  is  to  be  relieved  by 
the  application  of  an  ice-bag  over  the  prsecordium  and  the  administration 
of  opium  in  sufficient  dose.  The  same  drug  is  useful  in  quieting  cough. 
Evidence  of  cardiac  weakness  should  be  treated  by  suitable  cardiac  stimu¬ 
lants.  Digitalis  is  objected  to  by  some  clinicians,  and  caffeine,  strychnine 
and  camphor  are  often  to  be  preferred,  sometimes  best  given  hypoder¬ 
mically.  For  rapid  cardiac  action  the  ice-bag  is  often  serviceable.  If 
the  accumulation  of  fluid  in  the  pericardial  sac  is  of  moderate  amount  no 
treatment  is  required  other  than  the  symptomatic  measures  outlined. 
Blisters  over  the  pericardium  are  to  be  avoided.  In  cases  of  large  effusion 
the  presence  of  threatening  cyanosis  and  dyspnea  may  necessitate  aspira¬ 
tion,  but  this  should  be  deferred  until  actually  imperative.  Many  of  the 
cases  of  rapidly  increasing  pericardial  dullness  are  in  reality  dependent 
upon  dilatation,  and  the  difficulty  of  reaching  a  positive  diagnosis  makes 
the  chance  of  wounding  the  heart  a  very  real  one.  The  method  of  pro¬ 
cedure  has  been  described  in  discussing  the  “  Puncture  of  Serous  Cavities  ” 
(\ol.  I,  p.  215).  In  cases  where  septic  symptoms  indicate  the  possible 
presence  of  a  purulent  effusion,  exploratory  aspiration  is  indicated  for 
diagnostic  purposes,  but  incision  of  the  pericardial  sac  is  the  therapeutic 
procedure  to  be  preferred.  Indeed,  for  the  relief  even  of  serous  effusion 
incision  is  a  better  operation  than  aspiration,  and  the  latter  may  well  be 
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reserved  for  diagnosis  only.  In  tuberculous  pericarditis  Emil- Weil  and 
Loiseleur1  recommended  the  injection  of  air  after  aspiration  of  the  sac. 
This  has  been  done  by  others,  using  nitrogen  or  oxygen  instead  of  air 
(Oppenheimer)2. 

In  the  cases  of  pericarditis  which  recover  every  care  must  be  taken 
to  maintain  the  general  and  the  cardiac  strength,  since  dilatation  is  so 
likely  to  be  present  or  pericardial  adhesions  to  remain  with  their  delete¬ 
rious  influence  upon  the  heart.  Continued  rest  in  bed  is  necessary 
long  after  recovery  from  the  inflammation  has  ceased  completely.  Even 
when  the  patient  is  out  of  bed  precaution  against  over-exertion  or  undue 
excitement  is  to  be  used,  with  such  symptomatic  remedies  as  indications 
require. 


CHRONIC  PERICARDITIS 

(Chronic  Obliterative  Pericarditis.  Adherent  Pericardium) 

Etiology. — More  or  less  adhesion  between  the  opposite  layers  of  the 
pericardium  remains  in  probably  every  instance  of  acute  rheumatic  peri¬ 
carditis.  Indeed,  these  adhesions  may  sometimes  be  found  at  autopsy  in 
the  case  of  patients  who  had  suffered  from  repeated  attacks  of  rheumatism, 
with  or  without  involvement  of  the  endocardium,  and  without  the  exist¬ 
ence  of  pericarditis  ever  having  been  recognized.  Another  form  is  that 
associated  with  a  chronic  mediastinitis.  Adherent  pericardium  does 
not  often  follow  purulent  pericardial  effusion,  and  the  most  common 
causes  are  rheumatism  and  tuberculosis,  the  former  being  very  much  the 
more  frequent  in  early  life.  Pericardial  adhesion  was  found  by  Lees 
and  Poynton3  in  113  of  150  fatal  cases  of  rheumatic  cardiac  disease,  and 
in  77  it  was  complete.  It  may  occur  at  any  age,  but  is  much  less  often 
seen  in  infancy  than  later,  and  probably  oftenest  develops  in  later  child¬ 
hood,  although  perhaps  not  recognized  until  after  this  period. 

Symptoms. — When  there  is  but  partial  adhesion  limited  to  a  small 
area  there  may  be  no  symptoms  whatever  at  any  time,  and  it  is  even 
possible  for  complete  obliteration  of  the  pericardial  sac  to  develop  unat¬ 
tended  by  clinical  manifestations.  As  a  rule,  however,  some  evidences 
of  the  disease  are  present,  and  this  is  particularly  true  of  the  very  fre¬ 
quent  cases  in  which  adhesions  have  also  formed  between  the  external 
pericardial  layer  and  other  tissues  in  the  anterior  mediastinum.  The 
symptoms  largely  depend  upon  the  interference  with  the  development  of 
the  heart,  and  upon  the  myocardial  changes  which  the  thickened, 
adherent  pericardium  produces.  Consequently  those  patients  who 
showed  no  evidence  of  the  disease  after  recovery  from  acute  pericarditis 
may  begin  to  do  so  months  or  even  years  later.  Prominent  among  the 
symptoms  is  dilatation  of  the  heart,  nearly  always  present  except  in  some 
of  the  tuberculous  cases.  The  cardiac  percussion-dullness  is  increased; 
with  it  is  bulging  of  the  prsecordium;  and  there  frequently  is  a  systolic 
retraction  of  the  whole  region,  or  limited  to  the  apex-beat  or  the  epigas¬ 
trium.  This  is  a  very  characteristic  symptom  when  present,  but  is 
observed  only  in  the  cases  where  there  exists  also  an  adhesion  of  the 
external  layer  of  the  pericardium  to  the  chest-wall,  a  condition  developing 
oftenest  when  tuberculosis  is  the  cause.  The  systolic  retraction  is  fol¬ 
lowed  by  a  visible  diastolic  expansion.  There  may  be  in  these  cases  of 

1  Bull,  et  mem.  soc.  med.  d.  h6p.,  1916,  XL,  1715. 

2  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXII,  1685. 

3  Med.-Chir.,  Transac.,  1898,  LXXXI,  445. 
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anterior  mediastinitis  the  presence  of  diastolic  collapse  and  inspiratory 
swelling  of  the  jugular  vein,  together  with  the  pulsus  paradoxus,  in  which 
the  radial  pulse  becomes  almost  imperceptible  during  inspiration. 
The  heart  does  not  change  its  position  by  altering  that  of  the  patient. 
Another  valuable  sign  is  that  described  by  Broadbent1  consisting  in 
systolic  retraction  of  the  chest-wall  on  the  left  side  posteriorly  between 
the  11th  and  12th  ribs.  The  pulse  is  rapid  and  later  weak,  and  the  apex- 
beat  is  often  feeble.  Cardiac  systolic  murmurs  may  be  present.  As  the 
case  advances  the  usual  evidences  of  failing  compensation  develop,  such 
as  pallor,  cyanosis,  dyspnea,  edema,  and  enlargement  of  the  liver  and 
spleen. 

Prognosis. — The  prognosis  is  always  bad;  death  finally  occurring 
as  the  result  of  increasing  circulatory  failure.  The  duration,  however, 
is  variable.  Death  may  take  place  suddenly  in  cases  where  the  disease 
was  not  suspected;  or  in  others  the  fatal  ending  may  come  on  suddenly 
or  slowly  after  a  few  months  or  perhaps  some  years  of  continuance  of 
symptoms. 

Diagnosis. — When  symptoms  of  adherent  pericardium  follow 
shortly  upon  an  acute  pericarditis  the  diagnosis  is  rendered  easier;  but 
in  the  majority  a  positive  recognition  of  the  disease  is  difficult  or  impos¬ 
sible,  and  the  condition  can  be  no  more  than  suspected.  The  diagnosis 
rests  upon  the  evidences  of  failing  circulation  and  cardiac  dilatation, 
combined  with  the  systolic  apical  retraction  should  this  chance  to  be 
present.  The  disorder  is  often  confounded  with  chronic  valvular  disease, 
but  may  be  distinguished  by  the  absence  of  any  characteristic  endocardial 
murmurs  until  perhaps  late  in  the  course  of  the  disorder.  Some  of  the 
more  chronic  cases  of  pericardial  adhesion  show  a  resemblance  in  symp¬ 
toms  to  cirrhosis  of  the  liver.  Dieuaide2  has  found  diagnostic  aid  in  the 
electrocardiogram. 

Treatment. — So  far  as  medical  treatment  is  concerned,  this  is  un¬ 
satisfactory.  In  otherwise  hopeless  cases  the  possibility  of  operative 
interference  is  to  be  entertained,  with  the  intention  of  freeing  the  heart 
from  the  adhesions.  This  was  first  suggested  by  Brauer3.  Rehn4  re¬ 
ported  4  successful  cases  in  children.  According  to  Marvin  and  Harvey5 
only  6  cases  so  treated,  none  occurring  in  children,  have  been  reported 
in  the  United  States  up  to  the  year  1924. 
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Etiology. — This  is  a  frequent  disorder  in  early  life.  Weill6  places 
it  as  forming  5  per  cent,  of  all  diseases  at  this  period.  Not  all  statistics, 
however,  give  as  high  figures  as  this.  In  this  country  the  incidence 
would  seem  lower.  In  16,120  sick  children  admitted  to  two  hospitals 
in  Philadelphia  and  one  in  Boston  the  incidence  of  cardiac  disease  was 
1.4  per  cent.  (Norris);7  and  Dusch8  found  chronic  valvular  disease  in  but 
0.17  per  cent,  of  52,281  collected  cases  of  sick  children  in  various  German 
hospitals.  Among  the  predisposing  causes  -  age  occupies  a  position  of 
importance.  The  inflammation  may  occur  in  fetal  life  and  be  thus  one 

lancet,  1895,  II,  200. 

2  Arch.  Int.  Med.,  1925,  XXXV,  362. 

3  Miinch.  med.  Wochenschr.,  1902,  XLIX,  1072. 

4  Arch.  f.  Kinderheilk.,  1920,  LXVIII,  179. 

5  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXII,  1507. 

6  Grancher,  Traite  des  mal.  de  Fenf.,  1904,  III,  808. 

7  Arch,  of  Pediat.,  1906,  XXIII,  508. 

8  Gerhardfls  Handb.  d.  Kinderkr.,  1878,  IV,  1,  362. 
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of  the  causes  of  congenital  cardiac  anomalies.  It  is  uncommon  in  infancy. 
Steffen1  observed  an  exceptionally  large  number;  5  under  1  year  in  45 
cases  in  children,  and  Sutiagin2  recorded  11  in  the  1st  year  in  108  cases 
under  14  years.  Such  numbers  are,  however,  certainly  unusual.  The 
age-incidence  in  150  fatal  cases  reported  by  Lees  and  Poynton3  was. 
up  to  years  1,  first  5^  years  18,  to  10J^  years  105,  10j^  to  12 
years  27.  Fatal  cases  in  the  first  6  months  have  been  reported  by  Skinner4 
and  Dible.5  In  infancy  the  cases  are  usually  of  a  septic  nature.  Denzer6 
however,  reported  3  patients  under  2  years  of  age  in  whom  the  disease 
seemed  to  be  of  rheumatic  origin.  Certainly  after  the  age  of  5  years  the 
disease  is  as  frequent  as  at  any  later  period  of  life.  It  occurs  rather  more 
often  in  females  than  in  males.  Endocarditis  may  develop  in  the  course 
of  any  of  the  infectious  fevers,  especially  scarlet  fever;  or  be  associated 
with  pneumonia  or  septicemia;  but  by  far  the  most  common  cause  is  rheu¬ 
matism.  Including  chorea  in  this  category  we  find  74  per  cent,  of 
Weill’s7  258  cases  due  to  rheumatism.  As  already  pointed  out  in  discuss¬ 
ing  rheumatism  (Vol.  I,  pp.  736,  740),  endocarditis  may  follow  promptly 
upon  some  other  manifestation  of  the  basic  disease,  such  as  arthritis,  chorea, 
torticollis  and  tonsillitis  (see  Yol.  I,  p.  741) ;  or  may  itself  be  the  first  and 
perhaps  the  only  evidence  of  it.  In  this  sense  we  may  speak  of  endocar¬ 
ditis  as  being  in  some  cases  a  primary  affection,  and  it  is  possible  that  it 
may  occasionally  occur  as  a  primary  disease  independent  of  rheumatism. 
The  younger  the  patient  the  more  liable  is  rheumatic  arthritis  to  be  follow¬ 
ed  by  endocarditis,  either  in  the  first  or  in  later  attacks.  Church8  in 
analyzing  693  cases  of  acute  rheumatism  found  the  endocardium  involved 
in  80  per  cent,  of  those  under  10  years;  69.164  per  cent,  of  those  from  10  to 
20  years,  and  only  21.39  per  cent,  of  those  from  40  to  50  years.  Half  of 
the  140  cases  of  chorea  examined  by  Osier9  showed  evidences  of  organic 
heart-disease  2  years  after  the  attack.  (See  p.  544.) 

In  the  matter  of  the  direct  influence  of  infectious  germs  as  a  cause  of 
endocarditis  no  positive  decision  can  yet  be  reached.  Although  the 
disease  seems  to  be  without  doubt  an  infectious  process  no  one  germ  is 
invariably  present,  and  usually  no  microorganisms  whatever  can  be 
discovered  in  the  endocardium  or  cultivated  from  the  blood.  Most 
frequently  found  are  the  pneumococcus  and  forms  of  staphylococcus 
and  streptococcus,  but  various  other  organisms  have  been  observed. 

The  relationship  of  disease  of  the  tonsils  to  endocarditis  has  been 
much  discussed  and  is  by  no  means  settled.  Formerly  tonsillitis  was 
regarded  as  one  of  the  manifestations  of  rheumatism,  often  followed  by 
endocarditis.  More  recently  the  view  oftenest  accepted  has  been  that 
the  diseased  tonsillar  tissue  forms  the  portal  of  entry  through  which  the 
infectious  agents  enter  the  economy  and  reach  the  heart  or  the  joints. 
Although  there  is  much  in  support  of  this  view,  there  is  also  much  against 
it.  Series  of  cases  have  been  reported  showing  the  development  of  rheu¬ 
matism  or  endocarditis  in  spite  of  the  earlier  removal  of  the  tonsils  and 
adenoids.  The  subject  has  been  discussed  at  length  elsewhere.  (See 

1  Klinik  d.  Kinderkr.,  1889,  III.  Ref.,  Lempp,  Monatsschr.  f.  Kinderheilk.,  1907-8, 
VI,  78. 

2  Dissert.  Zurich,  1904.  Ref.,  Lempp. 

s  Med.  Chir.  Transac.,  1898,  LXXXI,  443. 

4  Lancet,  1922,  I,  1147. 

8  Jour.  Path,  and  Bact.,  1919-20;  XXIII,  196. 

6  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXII,  1243. 

7  Loc.  cit.,  809. 

8  St.  Bartholomew’s  Hosp.  Reports,  1887,  XXIII,  269. 

9  Pract.  of  Med,,  1909,  1050. 
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p.  43  and  Vol.  I,  p.  734.)  There  would  appear  certainly  to  be  two  forms  of 
acute  endocarditis  viewed  from  an  etiological  standpoint;  that  to  which 
in  most  cases  the  title  rheumatic  may  be  applied,  and  in  which  no  bac¬ 
teria  can,  as  a  rule,  be  found;  and  that  depending  upon  a  discoverable 
germ.  In  many  of  these  latter,  in  which  the  course  is  not  very  acute,  the 
streptococcus  viridans  appears  to  be  the  usual  causative  agent.  (See 
p.  405.) 

Pathological  Anatomy. — The  lesions  developing  in  antenatal 
endocarditis  are  situated  nearly  always  upon  the  right  side  of  the  heart 
and  oftenest  at  the  pulmonary  orifice.  In  cases  arising  after  birth  the 
left  side  is  oftener  attacked,  especially  the  mitral  leaflets.  In  250  cases 
of  endocarditis  studied  by  Still1  241  showed  only  mitral  murmurs.  The 
lesions  of  endocarditis  do  not  differ  materially  in  early  life  from  those 
found  in  adults.  There  takes  place  an  increase  of  connective  tissue  near 
the  surface  of  the  valve  or  extending  more  deeply,  with  the  formation 
of  new  blood-vessels  and  the  growth  of  a  granulation-tissue  producing 
small  vegetations  ( verrucose  endocarditis).  These  vegetations  may  be 
completely  absorbed  and  recovery  follow,  or  may  be  transformed  into 
cicatricial  fibrous  tissue  with  more  or  less  consequent  hardening  and 
shrinking  of  the  valve-leaflets  and  the  production  of  permanent  valvular 
lesions.  In  other,  but  infrequent,  cases  the  granulation  tissue  may  form 
a  large  mass,  or  may  break  down  and  an  ulcerative  process  rapidly  follow 
( ulcerative  endocarditis ;  malignant  endocarditis) ,  extending  to  the  papillary 
muscles  and  even  the  muscular  tissue  of  the  cardiac  wall.  In  either 
condition  clotting  of  blood  may  take  place  upon  the  leaflets  and  minute 
portions  of  this  or  of  the  vegetations  themselves  may  be  detached  and 
carried  into  the  circulation,  this  producing  emboli  in  various  parts  of  the 
body.  This  is  not  of  frequent  occurrence  in  childhood.  I  have,  however, 
seen  it  on  several  occasions.  In  the  verrucose  and  cicatrical  forms 
bacteria  may  be  found  in  the  blood  or  the  tissues  or  may  be  absent;  in 
the  ulcerative  form  they  are  present  sometimes  in  large  numbers.  Peri¬ 
carditis  is  associated  with  the  endocardial  inflammation  more  frequently 
than  in  adult  life.  Some  degree  of  myocardial  change  is  generally  present, 
dilatation  of  the  heart  is  usually  found,  and  hypertrophy  may  also  be 
seen  in  cases  which  have  passed  into  the  chronic  stage 

Symptoms  and  Course. — Two  forms  of  endocarditis  may  be  recog¬ 
nized  clinically:  (a)  Simple  endocarditis  and  (5)  Septic  endocarditis. 

(a)  Simple  Acute  Endocarditis. — Apart  from  the  murmurs  and  the 
symptoms  characteristic  of  the  various  chronic  valvular  lesions  respec¬ 
tively,  the  evidences  of  acute  endocarditis  are  not  characteristic.  I  he 
onset  is  more  or  less  acute,  with  fever  and  general  indisposition;  sometimes 
vomiting  and  cough;  restlessness;  prsecordial  pain;  dyspnea;  and  lapid 
and  irregular  action  of  the  heart  (Fig-  325).  This  last  is  one  of  the  most 
suggestive  conditions  in  doubtful  cases  when  no  murmur  is  as  yet  audible. 
In  other  cases  there  are  no  subjective  symptoms  whatever.  In  the  latter 
class,  or  if  the  disease  develops  in  the  course  of  other  febrile  disorders,  e 
recognition  of  endocarditis  is  difficult  unless  constant  supervision  of  ie 
condition  of  the  heart  is  exercised.  If  these  repeated  examinations  aie 
made  the  gradual  development  of  a  murmur  may  be  discovered.  is 
is  usually  soft,  and  is  oftenest  situated  in  the  mitral  area  and  accompamec 
by  accentuation  of  the  pulmonary  second  sound.  Sometimes  increase  in 
the  percussion-dullness  of  the  heart  can  be  demonstrated,  m  othei  cases 
no  such  change  can  be  detected. 

1  Common  Disorders  of  Childhood,  1909,  432. 
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The  duration  of  the  acute  stage  is  from  2  to  4  weeks,  by  the  end  of 
which  period  in  favorable  cases  the  subjective  symptoms  have  disap¬ 
peared,  and  sometimes  all  traces  of  murmur  as  well  and  recovery  is  com¬ 
plete.  This  complete  restoration  to  health  is  observed  only  in  the  mildest 
cases.  The  prognosis  for  entire  recovery  is  not  so  favorable,  and  perma¬ 
nent  valvular  lesions  remain,  but  usually  no  marked  disturbance  of 
compensation  is  seen  until  later.  In  occasional  instances  the  lesion  has  been 
so  great  that  failure  of  compensation  immediately  follows  and  persists, 
and  death  takes  place  in  a  short  time  from  this  cause.  Compli¬ 
cations  are  common  and  influence  the  prognosis  unfavorably.  Peri- 


Fig.  325.—Acute  Mitral  Endocarditis  Following  Old  Lesion,  Gradual  Develop¬ 
ment  of  Aortic  Lesion. 


Eva  C.,  aged  11  years.  Rheumatism  4  years  previously.  Been  indisposed  to  active 
exercise.  Taken  ill  4  days  before  with  vomiting,  headache,  fever,  backache,  marked 
dyspnea,  praecordial  pain,  and  diarrhea.  Entered  Children’s  Ward,  University  Hospital, 
May  26.  Examination.— Evidently  seriously  ill,  nervous,  restless,  respiration  45-60, 
cardiac  action  rapid  and  irregular,  loud,  harsh  systolic  murmur  over  whole  prsecordium, 
slight  arthritis  lower  extremities,  no  edema;  June  2,  general  condition  gradually  improved, 
but  an  aortic  regurgitant  murmur  is  developing;  June  14,  evidences  of  cardiac  dilatation  on 
percussion,  dyspnea  persisting,  aortic  regurgitant  murmur  harsh  and  louder;  June  23, 
fever  gone,  slight  dyspnea,  mitral  and  aortic  murmurs  present;  removed  to  seashore. 

carditis  occurs  not  infrequently  (Fig.  326).  Cardiac  dilatation  is  present 
in  all  fatal  instances,  and  some  degree  of  myocarditis  is  very  frequent  in 
severe  cases.  Occasionally  death  is  the  result  of  embolic  processes  in  the 
brain  (see  p.  629)  or  elsewhere,  and  not  infrequently  pneumonia  is  the 
cause  of  death.  Usually,  however,  the  prognosis  of  endocarditis  is  good 
as  far  as  recovery  from  the  acute  attack  is  concerned;  but  it  is  not  possible 
to  determine  early  in  the  course  how  much  permanent  damage  will 
remain.  Of  148  cases  of  uncomplicated  acute  endocarditis  of  rheumatic 
origin  reported  by  Dunn1  27  died  during  the  attack,  a  mortality  of  18.2  per 

1  Amer.  Jour.  Dis.  Child.,  1913,  VI,  108. 
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cent.  Even  if  recovery  is  complete  there  is  still  the  very  great  probability 
that  later  attacks  of  endocarditis  will  occur,  and  that  some  of  these  will 
leave  permanent  impairment  of  compensation  in  their  train. 

The  diagnosis  depends  upon  the  evidence  of  disturbance  of  the  cardiac 
action  as  described,  combined  with  the  physical  signs  of  cardiac  disease. 
Acute  endocarditis  is  to  be  distinguished  carefully  from  the  functional 
murmurs  which  are  so  commonly  heard  in  the  course  of  febrile  affections 
or  at  other  times  in  children.  (See  p.  420.)  Functional  murmurs  are 
usually  soft,  more  distinct  in  the  pulmonary  area  and  at  the  base  of  the 


Joseph  W.,  aged  9  years.  Tonsillitis  10  days  ago.  Recovered  in  4  days.  Then 
after  exposure,  developed  pain  in  joints.  2  days  ago  severe  prsecordial  pain.  Entered 
Children’s  Ward,  University  Hospital,  Dec.  14,  on  3d  day  of  cardiac  symptoms.  Examina¬ 
tion  showed  tumultuous  cardiac  impulse,  physical  signs  of  mitral  insufficiency  and  stenosis, 
no  arthritis,  condition  slowly  improved,  but  murmurs  persisted.  Leaving  bed  Dec. 
was  followed  in  few  days  by  increase  of  pulse-rate  (120—130)  and  slight  elevation  of  tem¬ 
perature.  Sent  back  to  bed.  Jan.  29,  rise  of  temperature  followed  by  dyspnea,  pain  over 
heart,  and  distinct  prsecordial  friction;  Feb.  3,  general  condition  improved,  friction  almost, 
inaudible,  later  slow  failure  of  compensation,  and  death  followed  May  3. 

heart  than  at  the  mitral  orifice,  and  are  not  transmitted  as  loudly  to  the 
axilla.  There  is  also  absence  of  undue  accentuation  of  the  pulmonary 
second  sound  and  of  cardiac  hypertrophy.  The  diagnosis  is  often  very 
difficult.  It  is  to  be  noted  that  the  functional  murmurs  which  are  most 
loud  and  diffuse  are  usually  accompanied  by  decided  anemia.  Acute 
endocarditis  is  further  to  be  distinguished  from  pericarditis.  I  he  sub¬ 
jective  symptoms  are  very  similar;  but  the  murmur  of  endocarditis  anc 
the  friction  sound  of  pericarditis  are  generally  different  in  quality ,  posi¬ 
tion,  and  rhythm.  A  fuller  consideration  has  been  given  m  discussing 

Pericarditis  (p  397)  4 

(i b )  Septic  Endocarditis. — This  condition  is  distinguished  pathologi¬ 
cally  from  simple  endocarditis  only  by  the  uniformity  of  bacterial  mvo  ve- 
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ment  of  the  valves  and  mural  endocardium  and  the  destructive  process 
which  follows.  Different  varieties  of  microorganisms  have  been  found, 
streptococci,  staphylococci  and  pneumococci  predominating.  Clinically, 
it  is  a  quite  distinct  affection.  The  disease  has  been  considered  rare  in 
early  life,  only  47  cases  having  been  collected  from  medical  literature  by 
Adams1  occurring  in  subjects  under  14  years  of  age.  The  heart  of  a  very 
interesting  case  under  my  observation  is  shown  in  the  illustration  (Fig. 
327).  It  may  develop  suddenly  in  the  midst  of  health,  occur  in  the  course 
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Fig.  328. — Malignant  Endocarditis. 


Eileen  K.,  aged  13  years.  Gradual  onset  during  4  weeks,  with  malaise,  drowsiness, 
fever,  bed  4  days  ago.  Entered  Children’s  Ward,  University  Hospital,  Dec.  17.  Ex¬ 
amination. — Somewhat  emaciated,  general  condition  fair,  scattered  spots  on  body  sug¬ 
gesting  petechiae,  no  edema,  loud  systolic  murmur  and  thrill,  moderate  enlargement  of 
cardiac  area;  Dec.  19,  negative  Widal,  leucocytes  36,400,  presystolic  murmur  also  now 
audible;  Dec.  29,  general  condition  somewhat  better,  but  abdominal  pain  and  tenderness 
below  liver;  Dec.  30,  became  unconscious,  developed  right  hemiplegia,  pulse  160,  weak 
and  irregular,  leucocytes  91,000,  respiration  moderately  accelerated,  lungs  negative,  liver 
enlarged,  blood-culture  gave  streptococcus  mitis.  Death.  Autopsy  showed  acute  malig¬ 
nant  vegetative  mitral  valvulitis,  chronic  vegetative  aortic  valvulitis,  beginning  broncho¬ 
pneumonia,  hemorrhagic  nephritis  with  septic  infarcts,  degenerative  changes  in  other 
regions.  (See  Fig.  327.) 

of  some  infectious  malady,  or  be  a  complication  of  chronic  valvular 
disorder.  Sometimes  it  is  seen  in  cases  associated  with  rheumatism 
instead  of  the  ordinary  simple  form.  The  symptoms  and  physical  signs 
are  to  some  extent  similar  to  those  seen  in  acute  simple  endocarditis,  but 
in  general  are  of  an  indefinite,  variable  and  puzzling  nature.  In  some 
instances  they  are  distinctly  septic;  in  others  typhoidal.  The  tempera¬ 
ture  may  be  continuously  high  or  very  irregular  and  intermittent  (Fig. 
328)  and  accompanied  by  sweating,  delirium  and  the  general  evidences  of 
sepsis.  Septic  emboli  may  occur  in  different  regions  with  the  varying 

1  Transac.  Amer.  Pediat.  Soc.,  1902,  XIV,  160. 


Fig.  327/ — Malignant  Endocarditis. 

Same  case  as  in  Fig.  328.  Shows  large  mass  of  vegetations  attached  to  the  mitral 
valve. 
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symptoms  characteristic  of  the  locality,  such  as  paralysis  in  different 
parts  of  the  body,  hematuria,  intestinal  hemorrhage,  petechi*,  and  enlarge¬ 
ment  of  the  spleen.  In  other  cases  diarrhea,  tympanites,  fever,  petechf® 
sweating  and  the  development  of  the  typhoid  state  may  mark  the 
typho, dal  form.  Sometimes  the  rapid  production  of  cardiac  dilatation 
and  insufficiency,  with  murmurs  heard  oftenest  over  the  mitral  area  but 
sometimes  widely  diffused,  may  aid  in  forming  a  diagnosis.  In  cases 
where  the  lesion  is  on  the  walls  of  the  heart  and  not  at  the  valve  no 
murmurs  may  be  audible  The  duration  of  the  disease  is  variable,  the 
range  being  from  a  few  days  to  several  weeks.  The  prognosis  is'very 
unfavorable,  although  there  were  3  reported  recoveries  in  Adam’s  47 
cases.  The  diagnosis  rests  upon  the  combination  of  the  grave  symptoms 
described  with  subjective  and  objective  evidences  of  cardiac  disease  The 
condition  is  to  be  distinguished  from  typhoid  fever  by  the  sudden  onset 
presence  of  leucocytosis,  absence  of  the  Widal  reaction,  irregularity  of  the 
fever,  and  possibly  by  the  discovery  of  pyogenic  germs  in  the  blood 
In  recent  years  more  careful  study  of  the  blood  has  shown  the  occur¬ 
rence  of  a  form  of  septic  endocarditis  of  a  more  chronic  nature  with  much 
less  degree  of  severity  than  corresponds  with  the  description  given  The 
physical  signs  are  those  of  ordinary  endocarditis,  but  the  course  is  more 
prolonged  and  the  temperature  more  variable.  Cultures  from  the  blood 
reveal  the  presence  usually  of  the  streptococcus  viridans,  although  in  a 
tew  cases  the  influenza-bacillus  has  been  found,  and  rarely  other  organisms 
such  as  the  gonococcus.  The  course  is  longer  than  that  of  the  more 
malignant  cases,  often  lasting  several  months,  and  the  prognosis  is  unfavor¬ 
able  yet  not  to  the  same  degree,  since  recovery  may  take  place  in  a  few 
instances  as  reported  by  Warren  and  Herrick1  Graham,  Oille  and  Det- 
weiler2  Libman3  and  others.  The  subject  is  well  reviewed  by  Blumer.4 

Treatment  of  Acute  Endocarditis. — As  with  pericarditis  every 
precaution  should  be  taken,  as  far  as  possible,  to  prevent  the  occurrence 
o  endocarditis  in  patients  suffering  with  rheumatism,  especially  insisting 
upon  rest  in  bed.  The  chief  element  of  treatment  in  a  developed  case’is 
likewise  absolute  rest  in  bed  in  the  recumbent  position  while  the  acute 
symptoms  are  present,  in  order  to  prevent  the  production  of  dilatation, 
oi  to  relieve  it  if  present.  All  excitement  and  exertion  of  any  sort  should 
be  avoided.  Even  after  acute  symptoms  are  over  rest  in  bed  should 
continue  for  several  weeks,  as  long  as  there  is  any  reason  to  believe  dilata¬ 
tion  from  myocardial  changes  exists  or  is  liable  to  occur.  The  diet 
should  be  light  and  easily  digestible.  An  ice-bag  should  be  kept  con¬ 
stantly  over  the  prsecordium.  This  is  useful  in  quieting  the  action  of  the 
heart  and  in  relieving  prsecordial  pain  and  distress.  Hydrotherapeutic 
measures  may  be  of  service  to  control  fever. 

As  regards  internal  medication,  it  is  a  question  whether  any  direct 
benefit  is  obtained  by  the  use  of  the  salicylates,  but  they  may  be  tried  if 
the  digestion  tolerates  them.  Pain  may  be  relieved,  when  severe,  by 
opiates;  and  restlessness  by  bromides.  Digitalis  or  other  cardiac  tonics 
are  needed  only  in  cases  where  there  seems  danger  of  compensation  being 
lost.  This  is  usually  not  until  late  in  the  disease.  The  dose  should  be 
sufficiently  large,  but  carefully  watched. 

The  treatment  of  malignant  endocarditis  is  symptomatic,  like  that  of 
the  simple  form,  but  is  usually  valueless.  The  necessity  of  supporting 

1  Amer.  Jour.  Med.  Sci.,  1916,  CLI,  556. 

2  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXII,  1721. 

3  Amer.  Heart -Jour.,  1925,  I,  25. 

4  Medicine,  1923,  II,  105. 
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the  strength  is  great,  transfusion  being  useful  for  this.  Vaccine  treatment 
with  cultures  of  germs  obtained  from  the  blood  may  be  tried,  as  may 
antistreptococcic  sera.  Trial  has  been  made  with  some  success  of 
sodium  cacodylate,  best  given  subcutaneously  or  intramuscularly  in 
doses  of  1  to  2  grains  (0.065  to  0.130)  daily.  Benefit  has  also  appeared 
to  follow  intravenous  injections  of  gentian  violet  using  5  mg.  of  gentian 
violet  per  kilogram  of  body-weight  (0.033  grains  per  lb.)  in  a  1 : 500  aqueous 
solution  (Major).1 

CHRONIC  VALVULAR  DISEASE  OF  THE  HEART 

Etiology. — The  sequel  of  acute  endocarditis  is  chronic  valvular  dis¬ 
ease,  which  follows  in  the  large  majority  of  cases,  either  after  the  first 
or  after  some  later  attack.  Sometimes  the  primary  attack  has  been 
mild  and  overlooked  and  the  first  symptoms  noticed  are  those  of  chronic 
valvular  affection.  Some  of  the  causes  operative  in  adult  life,  such  as 
arteriosclerosis,  diabetes,  etc.,  are  not  noteworthy  etiological  factors  in 
childhood.  Tuberculosis,  or  rarely  syphilis,  occasionally  gives  rise  to  a 
slowly  sclerosing  process. 

Pathological  Anatomy. — The  lesions  are  similar  to  those  seen  in 
adult  life  and  consist  of  thickening,  hardening,  and  shrinking  of  the  leaf¬ 
lets,  sometimes  with  adhesions  connecting  them.  Calcareous  salts  may 
be  later  deposited  in  the  valves.  The  change  involves  also  the  papillary 
muscles  and  the  chordae  tendiniae.  The  result  of  these  processes  is  the 
production  either  of  an  inability  of  the  leaflets  to  close  the  orifice  (insuffi¬ 
ciency)  or  of  a  narrowing  of  the  orifice  (stenosis),  or  of  both.  Consequent 
upon  these  conditions  develop  hypertrophy  of  the  cardiac  muscle  in 
different  regions,  and  later  myocardial  change  and  dilatation.  It  is 
noteworthy,  however,  that  compensatory  hypertrophy  occurs  more  readily 
in  early  life  than  after  this  period,  and  that  dilatation  with  failing  compen¬ 
sation  in  chronic  valvular  disease,  although  common,  is  oftener  deferred 
until  later  childhood  or  adolescence. 

The  valve  affected  in  childhood  is  the  mitral  in  the  great  majority  of 
cases,  although  in  a  large  proportion  more  than  one  valvular  lesion  is 
present.  In  150  fatal  cases  reported  by  Lees  and  Poynton2  the  mitral 
valve  alone  was  found  involved  in  98;  the  mitral,  aortic  and  tricuspid  in 
32;  the  mitral  and  aortic  in  15;  all  the  valves  in  4;  and  no  lesion  was 
detected  in  1.  It  will  thus  be  seen  that  there  was  involvement  of  the 
mitral  valve  in  149  of  the  150  cases.  In  262  cases  of  valvular  disease 
dependent  upon  rheumatism,  examined  clinically  by  Dunn3  some  years 
after  the  first  development  of  the  lesion,  there  was  found  mitral  insuffi¬ 
ciency  alone  165;  mitral  stenosis  alone  5,  aortic  insufficiency  alone  1, 
mitral  insufficiency  and  stenosis  79,  mitral  and  aortic  insufficiency  8, 
mitral  insufficiency  and  stenosis  with  aortic  insufficiency  4.  Similarly 
in  676  cases  of  cardiac  murmurs,  apparently  organic,  studied  by  Priestley4 
there  were,  mitral  regurgitant  562,  mitral  stenotic  27,  mitral  regurgitant 
and  stenotic  49,  tricuspid  5,  pulmonary  26,  aortic  7. 

Symptoms. — The  symptoms  of  valvular  disease  vary  to  some 
extent  with  the  lesions,  but  depend  for  the  most  part  on  whether  or  not 
compensation  is  only  slightly  or  not  at  all  disturbed,  or  whether  it  is  lost. 
In  the  former  event  children  with  valvular  disease  may  long  show  no 
general  symptoms  whatever,  and  be  about  and  indulge  in  active  exercise 

1  Jour.  Amer.  Med.  Assoc.,  1925,  LXXXIV,  278. 

2  Med.  Chir.  Transac.,  1898,  LXXXI,  449. 

3  Amer.  Jour.  Dis.  Child.,  1913,  VI,  107. 

4  Brit.  Jour.  Child.  Dis.,  1916,  XIII,  356. 
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without  distress.  In  other  cases  with  nearly  complete  compensation 
certain  manifestations  are  noticeable ;  among  them  being  moderate  short¬ 
ness  of  breath  on  exertion;  sometimes  palpitation;  cough;  epistaxis;  indi¬ 
gestion,  and  headache.  Very  commonly  there  is  an  anemia  which  is  very 
resistant  to  treatment,  and  a  disposition  of  the  patient  to  indulge  in 
quiet  games  rather  than  active  ones.  This  last  is  often  very  characteristic. 
The  children  make  no  complaint,  not  realizing  that  their  inactivity  is 
abnormal;  and  it  may  be  only  by  accident  or  induced  by  the  observation 
of  these  symptoms  that  the  physician  makes  a  physical  examination  and 
discovers  the  valvular  disease..  The  duration  of  this  period  of  compen¬ 
sation  is  very  variable.  Sometimes  it  is  almost  continuous  for  years 
until  puberty  is  approached,  when  the  increased  rapidity  of  bodily  growth 
may  occasion  its  loss.  Sometimes  it  is  more  or  less  intermittent;  some 
temporary  impairment  of  health  from  other  cause  disturbing  the  com- 


Fig.  329. — Edema  of  Cardiac  Dropsy. 

Child  of  6  years  in  the  Children’s  Hospital  of  Philadelphia.  Ill  3  years  with  cardiac 
disease.  Edema  and  ascites.  Much  improved  later  under  treatment. 

pensated  cardiac  condition,  or  the  loss  of  compensation  resulting  from 
unusual  physical  exertion.  Prominent  among  the  causes  of  loss  are 
recurring  attacks  of  acute  endocarditis.  When  failure  of  compensation 
does  occur,  the  evidences  of  it  are  for  the  most  part  the  same,  no  matter 
what  the  nature  of  the  valvular  lesion  may  be.  There  develop  the 
general  symptoms  of  venous  stasis.  There  is  cough;  orthopnea;  some¬ 
times  hemoptysis;  epistaxis;  edema  (Fig.  329)  first  in  the  feet  and  then 
wide-spread  and  involving  the  serous  cavities;  enlargement  of  the  spleen 
and  liver;  cyanosis;  distention  of  the  superficial  veins;  disturbances  of 
digestion,  and  albuminuria  with  diminished  secretion  of  urine.  The 
heart  is  dilated;  the  apex-beat  diminished  in  strength;  and  the  radial 
pulse  small.  All  these  symptoms  are  the  result  of  the  stasis  which  the 
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loss  of  compensation  produces,  but  not  all  of  them  need  be  present  at  any 
one  time,  and  they  vary  slightly  with  the  lesion  which  exists;  and  all  may 

disappear  if  compensation  is  restored. 

Clinical  Forms  and  Physical  Signs.— The  physical  signs  vary 
with  the  valvular  orifice  affected  and  do  not  differ  materially  from  those 
found  in  adult  life.  The  different  varieties  of  the  disease  and  the  symp¬ 
toms  exhibited  may  receive  brief  consideration  in  this  connection. 

Mitral  Insufficiency. — This  is  by  far  the  most  frequent  of  the  chronic 
cardiac  lesions.  It  was  found  clinically  in  241  of  Still  s1  250  cases,  and 
in  124  of  these  there  was  a  diastolic  murmur  as  well,  indicating  a  compli¬ 
cating  mitral  stenosis.  The  principal  physical  signs  are  a  systolic  murmur 
with  maximum  intensity  oftenest  at  the  apex,  but  widely  transmitted 
and  heard  well  in  the  axilla  and  at  the  back;  accentuation  of  the  pulmo¬ 
nary  second  sound;  and  hypertrophy,  and  later  dilatation,  of  the  right  side 
of  the  heart  and  finally  of  the  left  as  well.  This  latter  is  indicated  by  dis¬ 
placement  of  the  apex-beat  to  the  left,  and  downward  as  far  as  the  5th  or 
6th  interspace.  In  children  in  whom  the  disease  has  lasted  for  some  time 
there  is  often  a  very  visible  bulging  of  the  prsecordium,  and  the  cardiac 
dullness  may  be  much  broadened,  reaching  from  the  right  of  the  sternum 
to  the  left  anterior  axillary  line.  Until  decided  dilatation  has  occurred 
there  is  a  forcible  impulse  of  the  whole  prsecordium  and  especially  at 
the  apex.  With  the  development  of  dilatation  the  impulse  grows  feebler 
and  the  murmur  less  distinct  and  even  absent.  Among  the  special 
symptoms  are  chiefly  those  of  passive  congestion  of  the  pulmonary  and 
of  the  general  circulation,  the  latter  dependent  upon  the  regurgitation 
of  blood  through  the  dilated  tricuspid  orifice. 

Mitral  Stenosis. — This  occurring  alone  is  not  common  in  childhood. 
It  is  found  oftenest  in  combination  with  mitral  insufficiency  in  cases  where 
this  disease  has  been  of  rather  long  continuance,  under  these  conditions 
being  met  with  frequently.  Characteristic  of  it  is  the  diastolic  murmur 
limited  to  the  usual  small  area  in  the  neighborhood  of  the  nipple.  Com¬ 
bined  with  this  are  accentuation  of  the  pulmonary  second  sound,  enlarge¬ 
ment  of  the  right  side  of  the  heart,  and  diastolic  thrill  readily  felt  by 
palpation.  The  murmur  is  usually  rough  and  ends  abruptly  with  the 
first  sound  of  the  heart,  or  ceases  before  this  occurs.  The  left  side  of 
the  heart  does  not  hypertrophy  in  uncomplicated  cases,  and  in  these  the 
stenosis  is  not  productive  of  many  symptoms,  the  most  characteristic 
being  evidences  of  pulmonary  congestion,  such  as  cough  and  attacks  of 
bronchitis,  dyspnea,  hemoptysis;  and  sometimes  prsecordial  pain,  rapid 
pulse,  and  palpitation.  General  edema  does  not  occur  unless  the  tri¬ 
cuspid  orifice  dilates.  . 

Aortic  Insufficiency.- — As  stated  this  is  a  much  less  common  affection 
in  childhood,  found  chiefly  in  subjects  approaching  puberty.  This 
certainly,  at  least,  applies  to  cases  in  which  it  can  be  recognized  clinically. 
As  a  post-mortem  finding  the  lesion  is  probably  more  frequent,  since  Lees 
and  Poynton2  reported  51  instances  of  involvement  of  the  aortic  valve, 
usually  slight,  in  their  150  fatal  cases  of  cardiac  disease.  Very  exception¬ 
ally  it  is  the  only  lesion  present.  The  physical  signs  consist  of  a  loud, 
widely  diffused  diastolic  murmur  with  maximum  intensity  near  the  2d 
right  costal  cartilage,  and  transmitted  down  the  sternum  or  toward  the 
apex.  There  is  absent  or  enfeebled  aortic  second  sound,  decided  hyper¬ 
trophy  of  the  left  ventricle,  often  bulging  of  the  prsecordium,  displace- 

1  Common  Disorders  and  Diseases  of  Childhood,  1909,  432. 

2  Loc.  cit.,  448. 
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ment  of  the  apex-beat  downward,  strong  but  quickly  receding  radial 
pulse  (Corrigan’s1  pulse;  trip-hammer  pulse),  and  throbbing  in  the  carot¬ 
ids.  A  double  murmur  may  be  heard  over  the  large  vessels  such  as  the 
femoral  in  the  groin  (Duroziez’s2  sign)  and  also  Traube’s3  pistol-shot  sound 
may  be  heard,  this  consisting  of  a  short  systolic  shock  followed  by  a  fainter 
second  sound,  diastolic  in  time.  No  pressure  should  be  made  by  the 
stethoscope.  The  diastolic  blood-pressure  will  be  low  or  even  absent 
and  the  systolic  pressure  high.  A  capillary  pulse  may  often  be  found  in 
the  finger-nails  or  the  lips.  No  evidence  of  enlargement  of  the  right 
chambers  is  present,  unless  mitral  disease  is  a  complication;  or  until, 
through  failing  compensation,  general  cardiac  dilatation  occurs,  when  a 
dynamic  insufficiency  of  the  mitral  and  tricuspid  valves  may  develop. 
Cases  in  which  aortic  regurgitation  is  the  only  or  the  predominating  lesion 
exhibit  certain  characteristic  symptoms,  among  these  being  headache, 
dizziness,  syncope,  flashes  of  light  before  the  eyes,  prsecordial  pain, 
anemia,  epistaxis,  and  sometimes  hemoptysis. 

Aortic  Stenosis. — This  condition  is  generally  considered  to  be  even 
more  uncommon  in  children  than  is  the  last.  Poynton4  encountered  it  in 
only  2  of  500  cases  of  heart-disease  in  children.  Nobecourt  and  Toni,& 
however,  claim  that  evidence  of  it  was  found  in  39  per  cent,  of  33  cases 
of  endocarditis,  most  of  which  were  rheumatic  in  origin.  We  have  seen 
2  instances  confirmed  by  autopsy.  Nevertheless  a  systolic  murmur  heard 
at  the  aortic  orifice  must  be  determined  only  with  great  caution  to  be 
evidence  of  stenosis.  The  murmur  is  heard  loudest  at  the  aortic  cartilage 
and  is  transmitted  into  the  vessels  of  the  neck.  The  aortic  second  sound 
is  weak  or  is  replaced  entirely  by  the  diastolic  murmur  of  an  accompany¬ 
ing  aortic  regurgitation.  The  left  ventricle  is  hypertrophied  and  later 
dilated  as  in  aortic  insufficiency.  The  symptoms  are  few,  unless  com¬ 
pensation  is  lost,  when  dyspnea,  syncope  and  prsecordial  pain  are  liable  to 
develop. 

Tricuspid  Insufficiency. — This  is  a  condition  practically  always  sec¬ 
ondary  in  post-natal  endocarditis;  there  being  no  disease,  but  only  a 
dilatation  of  the  tricuspid  orifice.  It  is  seen  most  often  accompanying 
mitral  insufficiency,  but  is  capable  of  developing  in  any  disorder  of  the 
heart  which  produces  dilatation  of  the  right  ventricle,  among  these  being 
interstitial  pneumonia,  asthma,  and  emphysema.  There  is  a  systolic 
murmur  heard  loudest  over  the  lower  part  of  the  sternum,  and  the  jugu¬ 
lar  veins  are  dilated  and  sometimes  show  pulsation.  The  lesions  follow¬ 
ing  passive  congestion  are  found  in  the  liver,  spleen  and  kidneys,  and 
ascites  is  present. 

Tricuspid  Stenosis. — This  is  uncommon,  and  nearly  always  only 
secondary.  In  the  analysis  of  128  cases  by  Ashton  and  Stewart6  there 
were  none  less  than  11  years  of  age.  It  can  scarcely  be  distinguished 
by  physical  signs  and  symptoms  from  mitral  stenosis.  There  is  dyspnea, 
but  without  evidence  of  pulmonary  congestion  unless  from  an  accom¬ 
panying  mitral  disease. 

Course  and  Prognosis  of  Chronic  Valvular  Disease. — Under 
this  heading  may  be  considered  both  the  prognosis  in  general  and  that 
of  the  special  varieties  of  chronic  valvular  disease.  To  a  great  extent  the 

1  Edinb.  Med.  &  Surg.  Jour.,  1832,  XXXVII,  225. 

2  Arch.  gen.  de  med.,  1861,  XVII,  417. 

3  Berlin,  klin.  Wochenschr.,  1872,  IX,  573. 

4  Garrod,  Batten  and  Thursfield  Dis.  of  Child.,  1913,  447. 

5  Presse  med.,  1921,  XXIX,  733. 

6  Amer.  Jour.  Med.  Sci.,  1895,  CIX,  177. 
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prognosis  depends  upon  the  condition  of  the  myocardium.  A  number  of 
tests  have  been  devised  to  determine  the  functional  efficiency  of  the 
heart-muscle,  and  studies  made  by  Barringer1  have  been  applied  to 
children  by  Wilson,2  Seham  and  Seham,55  Epstein,4  Wallace5  and  others. 
Normally  after  gymnastic  or  other  exercise  short  of  fatigue,  such  as  the 
use  of  dumbbells,  climbing  stairs,  or  the  like,  the  immediate  increase  in 
the  pulse-rate  as  well  as  the  rise  of  systolic  pressure  which  follows  within 
30  seconds,  should  return  to  normal  in  about  2  or  3  minutes.  In  cardiac 
weakness  the  return  to  normal  pulse-rate  is  delayed  and  the  systolic 
pressure  both  increases  and  decreases  more  slowly,  or  in  more  severe 
cases  shows  a  primary  fall.  As  already  stated  a  large  number  of  cases 
developing  in  early  life  exhibit  for  a  long  time  no  functional  disturbance; 
or  only  at  such  times  as  some  accidental  cause  produces  temporary  loss 
of  compensation.  The  occurrence  of  any  severe  acute  disorder  is  liable 
to  bring  about  a  more  serious  disturbance  of  compensation  and  to  effect 
the  prognosis  unfavorably,  and  acute  dilatation  takes  place  readily  in 
early  life.  So,  too,  any  condition  producing  a  chronic  impairment  of  the 
general  health,  such  as  insufficient  food,  unsuitable  hygiene,  and  the  like,  is 
liable  to  exercise  a  harmful  influence.  Especially  to  be  mentioned  here 
is  the  absence  of  proper  regulation  of  the  life  with  regard  to  the  amount  of 
exercise  which  should  be  taken.  Under  some  of  these  influences,  or 
from  the  development  of  recurrences  of  acute  endocarditis  to  which 
children  are  especially  predisposed,  or  as  the  result  of  complicating  peri¬ 
carditis  or  pericardial  adhesion  (see  p.  398)  there  is  a  tendency  to  a 
gradual  increase  in  the  severity  of  the  condition;  and  toward  puberty, 
owing  to  the  rapid  growth  of  the  body  and  the  increased  strain  which  this 
puts  upon  the  heart,  decided  disturbance  of  compensation  becomes  more 
common  and  persistent.  On  the  other  hand,  there  is  a  remarkable  ability 
in  early  life  for  compensation  to  be  regained.  Not  many  deaths  occur 
until  well  on  in  later  childhood;  but  after  this  the  course  is  likely  to  be 
unfavorable  in  those  children  who  have  severe  cardiac  lesions,  and  not 
many  of  them  reach  adult  life.  When  the  lesion  is  but  slight  and  well- 
compensated  and  the  general  health  is  good  the  chances  are  better.  If 
such  cases  reach  puberty  with  few  if  any  signs  of  loss  of  compensation, 
the  prognosis  is  not  unfavorable;  and  it  must  not  be  forgotten  that 
complete  and  final  recovery  with  disappearance  of  all  symptoms  and 
physical  signs  may  exceptionally  take  place,  even  in  those  children  who 
have  exhibited  earlier  what  appeared  to  be  positive  evidences  of  chronic 
valvular  disease  lasting  through  several  months  or  years.  ' 

The  prognosis  during  the  period  in  which  symptoms  are  manifest 
depends  more  upon  the  state  of  hypertrophy  or  of  dilatation  of  the  heart 
respectively,  the  condition  of  the  general  health,  and  the  severity  and 
duration  of  the  cardiac  symptoms  than  upon  the  variety  of  lesion  present. 
On  the  other  hand,  the  prognosis  in  general,  as  to  the  duration  of  life  and 
the  symptoms  which  may  develop,  is  influenced  to  some  extent  by  the 
nature  and  extent  of  the  lesion.  Uncomplicated  mitral  insufficiency  is 
readily  compensated  in  childhood  but  less  satisfactorily  later.  As  com¬ 
pensation  is  lost  and  dilatation  of  the  right  ventricle  occurs,  failure  of 
tricuspid  closure  develops  with  resulting  venous  stasis,  first  in  the  pulmon- 
arjr  circulation  with  passive  congestion  of  the  lungs  and  then  in  the  general 

1  Arch.  Int.  Med.,  1917,  XX,  829. 

2  Amer.  Jour.  Dis.  Child.,  1920,  XX,  188. 

3  Amer.  Jour.  Dis.  Child.,  1923,  XXV,  1;  XXVI,  554. 

4  Arch,  of  Pediat.,  1924,  XLI,  625. 

5  Amer.  Jour.  Dis.  Child.,  1924,  XXIX,  282. 
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venous  system.  On  the  other  hand,  in  cases  of  moderate  mitral  insuffi¬ 
ciency,  which  escape  later  attacks  of  endocarditis  or  pericarditis,  a  perma¬ 
nent  compensation  is  not  infrequently  attained.  Mitral  stenosis,  if 
uncomplicated,  is  of  slow  course  and  long  in  producing  evidences  of  dis¬ 
turbed  compensation.  There  is  a  tendency  for  the  obstruction  to  increase 
as  time  passes,  but  life  is  often  much  prolonged.  When,  as  is  so  frequently 
the  case,  it  is  associated  with  mitral  insufficienc}^  the  prognosis  becomes 
that  of  the  latter  lesion.  Aortic  insufficiency ,  if  alone  or  the  predominat¬ 
ing  lesion,  is  capable  of  continuing  for  a  long  time  with  few  symptoms  and 
patients  may  reach  a  useful  adult  life.  It  is  possible,  however,  for  it  to 
produce  sudden  death  in  later  years.  It  may  finally  be  attended  by  dila¬ 
tation  of  the  left  ventricle  and  failure  of  compensation;  oftener  from  the 
frequently  complicating  mitral  insufficiency.  On  the  whole  its  prog¬ 
nosis  is  unfavorable.  Aortic  stenosis  offers  often  a  favorable  prognosis 
for  the  duration  of  life.  Eventually  dilatation  of  the  left  ventricle  is 
liable  to  occur  with  mitral  leakage  and  loss  of  compensation;  but  it  is 
probable  that  in  many  of  the  cases  of  apparently  secondary  mitral  disease, 
the  mitral  valve  was  attacked  at  the  same  time  as  the  aortic. 

The  general  mortality  of  chronic  cardiac  disease  of  rheumatic  origin, 
as  reported  by  Dunn,1  and  as  based  on  the  later  history  of  209  cases,  is 
at  least  23  per  cent,  and  probably  nearer  50  per  cent. 

Death  in  chronic  valvular  disease  may  sometimes  be  the  result  of 
cerebral  or  pulmonary  embolism  or  of  sudden  cardiac  paralysis.  Oftener 
it  results  from  the  occurrence  of  some  intercurrent  disorder  especially 
of  the  pulmonary  apparatus  or  the  kidneys.  Still  oftener,  and  usually, 
it  is  brought  about  by  gradual  loss  of  compensation  due  to  myocardial 
changes  and  cardiac  dilatation. 

Diagnosis. — On  account  of  the  slight  development  or  entire  absence 
of  symptoms  which  is  so  frequently  observed  in  children  with  chronic 
valvular  disease,  the  diagnosis  is  often  only  to  be  made  by  a  systematic 
examination  of  the  heart  in  every  child  exhibiting  manifestations  of  illness 
of  any  sort.  A  lesion  having  been  discovered,  the  nature  of  this  is  to  be 
decided.  This  depends  upon  the  character  of  the  physical  signs  found, 
and  has  already  been  considered.  In  addition  to  other  methods  the 
rc-ray  may  be  employed  to  determine  alterations  in  the  shape  of  the 
heart  and  the  teleoroentgenogram  to  show  the  size.  The  general  cardiac 
symptoms  exhibited  are  an  aid  to  a  much  less  degree.  The  differentia¬ 
tion  from  congenital  cardiac  disease  has  already  been  discussed  (p.  384). 
The  distinguishing  between  organic  and  accidental  murmurs  often 
presents  the  greatest  difficulty  unless  positive  evidences  of  loss  of  com¬ 
pensation  are  present.  (See  Accidental  Murmurs,  p.  420.)  This  is 
especially  true  if  decided  anemia  exists.  It  is  important  to  avoid  a  hast> 
conclusion  of  the  existence  of  valvular  disease  based  upon  murmurs 
alone,  particularly  if  systolic,  and  even  the  evidence  of  cardiac  enlarge- 
ment  may  be  inconclusive.  Repeated  observations  extending  over  a 
considerable  time  may  be  needed.  Never  to  be  forgotten,  too,  is  the 
normal  accentuation  of  the  pulmonary  second  sound  which  is  charac¬ 
teristic  of  childhood.  It  is  impossible  to  base  upon  this  the  diagnosis 
of  increased  congestion  of  the  pulmonary  circulation  due  to  vaivulai 
disease,  unless  the  accentuation  passes  the  limit  which  ,may  called 
physiological.  It  should  be  mentioned,  too,  that  Duroziez  s  and  lraube  s 
signs  are  not  positive  proof  of  the  existence  of  aortic  regurgitation,  since 

they  may  be  heard  in  severe  anemias. 

1  Loc.  tit. 
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Treatment.— This  may  be  divided  into:  (1)  that  for  failing  com¬ 
pensation  present ;  (2)  that  of  a  preventive  nature  to  be  employed  in  the 
effort  to  maintain  compensation. 

1.  Treatment  for  decompensation  is  much  the  same  as  in  adult 
life.  The  degree  of  its  presence  is  a  much  more  valuable  guide  than  is  the 
nature  of  the  lesion.  Absolute  rest  in  bed  is  the  first  consideration  and 
often  alone  will  restore  the  compensation.  Frequently  it  is  not  possible 
for  the  child  to  maintain  a  recumbent  position  on  account  of  orthopnea, 
and  propping  in  bed  by  pillows  or  the  use  of  a  bed-rest  is  necessary. 
Except  in  cases  of  very  moderate  severity  the  administration  of  some  one 
of  the  cardiac  tonics  is  indicated,  if  feeble  pulse,  diminished  secretion  of 
urine,  and  evidences  of  cardiac  dilatation  are  present.  Most  reliable 
among  these  is  digitalis,  the  tincture  being  my  own  preference  except  for 
hypodermic  use.  The  dose  given  should  be  proportionate  to  the  severity 
of  the  case,  although  children  usually  bear  it  in  relatively  large  amount. 
Opinions  have  undergone  a  change  in  recent  years  as  to  the  dosage  of 
digitalis.  An  average  dose  had  been  regarded  as  5  minims  (0.31)  given 
from  3  to  6  times  a  day  at  the  age  of  10  or  12  years.  The  investigations 
of  Eggleston,1  however,  show  that  it  can  be  taken  in  much  larger  amounts. 
The  method  advised  by  him  is  the  giving  of  about  0.145  c.c.  (2.32  minims) 
of  the  tincture  per  pound  (453)  of  body-weight.  Of  this  from  ^  1° 
]4  may  be  given  at  the  first  dose,  followed  in  from  4  to  6  hours  by  3^  lo 

of  the  total  dose.  The  remainder  is  to  be  administered  in  a  few  doses 
at  intervals  of  from  4  to  6  hours.  Whatever  the  proper  dosage  may 
finally  be  determined  to  be,  these  studies,  and  the  clinical  experience  of 
others,  have  certainly  shown  that  a  much  larger  amount  can  be  employed 
with  safety  and  advantage  than  had  formerly  been  supposed.  The 
production  of  nausea,  he  states,  is  through  a  central  action  of  the  drug  and 
not  through  local  irritation  of  the  stomach;  consequently  the  large  initial 
dose  is  without  danger  of  causing  gastric  disturbance.  The  development 
later  of  nausea  or  of  cardiac  irregularity,  occurring  for  the  first  time  during 
the  administration  of  the  remedy,  is  an  indication  that  the  treatment 
should  be  abandoned  for  a  time.  Substitutes  for  digitalis  may  be  given, 
one  of  the  best  being  tincture  of  strophanthus.  Convallaria,  is  recom¬ 
mended  by  some.  Caffeine  and  camphor  are  of  service  especially  hypo¬ 
dermically  when  a  speedy  effect  is  desired,  since  that  of  digitalis  is  only 
slowly  established  (Worth  Hale).2  In  cases  with  moderate  loss  of  com¬ 
pensation  the  employment  of  the  Nauheim  treatment  with  the  carbonic 
acid  baths  and  Swedish  movements  is  sometimes  of  decided  service,  and 
can  readily  be  carried  out  in  the  hospital  or  the  home. 

Certain  symptoms  require  special  therapeutic  measures:  , 

Dyspnea  is  aided  by  the  propping  in  bed  referred  to.  In  addition  the 
origin  of  the  dyspnea  is  to  be  sought  for,  whether  dependent  upon 
hydrothorax,  pressure  from  a  distended  abdomen,  or  cardiac  asthenia 
alone ;  and  treatment  for  the  cause  instituted.  Dropsy  is  often  relieved  by 
saline  purgatives  and  diuretics.  Among  the  latter  the  caffeine  prepara¬ 
tions  such  as  diuretin  and  theocine  are  often  useful,  perhaps  in  combina¬ 
tion  with  digitalis.  When  there  is  a  large  effusion  into  the  pleural  or 
peritoneal  cavity  aspiration  of  the  fluid  should  not  be  too  long  delayed. 
The  heart  will  often  respond  to  medication  better  afterward.  Cyanosis 
is  sometimes  benefited  by  the  combination  of  nitroglycerine  with  digitalis ; 
although  the  arterial  pressure  is  seldom  high  in  children,  and  less  aid  is  to 
be  expected  than  in  adults.  Vomiting  is  often  troublesome.  In  such 

1  Arch.  Int.  Med.,  1915,  XVI,  1. 

2  U.  S.  Publ.  Health  and  Marine  Hosp.  Service,  Hygienic  Lab.  Bull.,  1911,  No.  47. 
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cases  the  administration  of  digitalis  may  need  to  be  abandoned  if  there  is 
reason  to  believe  that  the  drug  is  the  cause,  and  other  cardiac  stimulants 
employed.  At  the  same  time  efforts  must  be  made  to  relieve  the  vomit¬ 
ing  by  the  administration  of  bismuth,  lime-water,  cracked  ice,  and  the  like ; 
and,  if  necessary,  morphine  hypodermically.  However,  if  the  vomiting 
depends  upon  the  passive  congestion  from  cardiac  weakness,  improve¬ 
ment  of  the  strength  of  the  heart  by  some  cardiac  tonic  is  imperative. 
Tumultuous  cardiac  action  is  quieted  by  opiates  better  than  by  digitalis  ; 
and  for  diminished  secretion  of  urine  diuretic  remedies  and  digitalis 
are  required  as  for  dropsy.  Restlessness  and  sleeplessness  may  need 
bromides,  veronal  or  opium.  Prsecordial  pain  is  aided  by  opium  or 
nitroglycerine  or  the  application  of  an  ice-bag.  As  improvement  begins 
rest  in  bed  should  continue,  and  cardiac  tonics  still  be  administered, 
although  in  diminished  dosage.  The  leaving  the  bed  and  the  resumption 
of  exercise  must  be  made  very  cautiously,  using  first  a  chair  or  a  wheel¬ 
chair.  Then  a  little  walking  follows ;  but  daily  a  considerable  time  should 
be  spent  at  rest  recumbent.  Tonic  remedies,  especially  iron,  are  often 
of  value.  For  this  purpose  the  intramuscular  injection  of  iron  and 
sodium  cacodylate  may  be  used  with  advantage. 

In  cases  where  disturbances  of  compensation  are  frequent  but  of 
slight  degree,  some  modification  of  the  treatment  described  is  needed,  as 
continuous  confinement  to  bed  would  not  be  advisable.  The  exercise 
must  now  be  regulated  with  even  greater  care.  Gentle,  slow  walking, 
graduated  as  in  the  method  employed  at  certain  health-resorts;  Swedish 
movements;  and  massage  are  serviceable,  the  choice  depending  upon  the 
case.  Carbonic-acid  baths,  combined  with  passive  resisted  movements, 
according  to  the  Nauheim  method,  are  now  of  especial  value.  Change  of 
climate  is  frequently  beneficial  and  cardiac  tonics,  strychnine,  cod-liver 
oil  and  often  iron  are  to  be  employed. 

2.  Maintenance  of  compensation  is  by  far  the  most  important  part 
of  the  treatment  of  cardiac  disease,  since  it  is  much  easier  to  compass 
than  is  the  restoring  of  compensation  which  has  been  lost.  The  patient 
should  always  be  under  medical  supervision,  at  least  at  intervals  of  a  few 
months,  even  although  the  general  health  appears  to  be  perfect.  The 
whole  method  of  life  should  be  arranged  in  detail,  yet  refraining  from 
creating  the  idea  of  invalidism,  unless  the  natural  carelessness  of  the 
patient  or  the  degree  of  restraint  needed  actually  compels  this.  The 
time  should  be  spent  largely  in  the  open  air;  the  hygiene  of  the  dwelling 
carefully  regulated  with  avoidance  of  confinement  to  close,  dark,  or  illy 
ventilated  rooms;  the  clothing  should  be  warm  in  winter,  preferably  of 
wool,  and  in  summer  not  of  a  nature  to  permit  of  sudden  chilling  or  of 
overheating.  The  diet  should  be  abundant  and  digestible  with  the  avoid¬ 
ance  of  coffee,  tea  and  cigarettes.  Mental  over- work  and  undue  excite¬ 
ment  must  be  shunned.  The  child  should  retire  early  and  obtain  an 
abundance  of  sleep. 

Not  every  child  who  exhibits  physical  signs  of  valvular  disease  must 
be  forbidden  the  partaking  in  active  games  and  sports.  It  is  as  impera¬ 
tive  to  keep  the  cardiac  muscle  in  good  condition  by  sufficient  exercise 
as  it  is  to  avoid  weakening  it  by  over-exertion.  It  is  particularly  those 
exercises  which  throw  long-continued,  severe  strain  on  the  heart,  or 
those  involving  sudden  violent  strain,  which  are  to  be  avoided;  but  all 
other  forms  are  to  be  encouraged  in  suitable  subjects.  Everything,  in 
fact,  depends  upon  the  individual  case,  and  only  by  a  tentative  increase 
of  exercise  under  careful  supervision  can  the  proper  limit  be  determined. 
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Whenever  the  slightest  indication  of  cardiac  over-strain  appears,  a  few 
days  or  a  week  in  bed  is  advisable;  and  in  very  many  instances  a  service¬ 
able  procedure  is  the  systematic  resting  recumbent  for  an  hour  in  the 
middle  of  the  day.  This  is  particularly  true  of  cases  showing  any  degree 

of  general  debility  or  anemia.  .  » 

The  possibility  of  the  contraction  of  any  of  the  acute  infectious 

diseases  is  to  be  shunned  as  far  as  possible,  since  they  are  so  likely to 
disturb  the  compensation;  and  the  avoidance  of  rheumatism  by  the 
seeking  of  warm  climates  in  winter  and  spring  is  equally  important. 
Especially  about  the  time  of  puberty,  with  the  increase  of  physiological 
strain  put  upon  the  heart  by  the  rapid  growth,  precautions  must  be  taken 
against  over-exertion,  either  bodily  or  mental.  During  adolescence  the 
selection  of  a  future  occupation  often  becomes  a  matter  of  moment. 
When  possible,  one  is  to  be  chosen  which  combines  fresh  air  with  moderate 

exercise  without  undue  exertion.  .  .  f  u 

As  regards  medication  no  cardiac  tonics  are  required  in  cases  ol  tuliy  # 

established  compensation.  The  practice  of  giving  such  drugs  simply 
because  a  murmur  is  heard  is  to  be  condemned.  Great  care,  however, 
must  be  taken  to  watch  for  and  treat  promptly  the  anemia  which  is 
so  common  in  chronic  valvular  disease.  Iron  alone  or.  combined  with 
arsenic  is  serviceable  here,  and  is  sometimes  more  efficacious  when  given 
hypodermically.  (See  Anemia,  p.  766.) 


MYOCARDITIS 

Etiology. — As  a  secondary  disorder  this  is  not  infrequent  in  early 
life,  although  much  less  often  seen  than  in  adults.  As  a  primary  affection 
it  is  very  rare.  Prominent  among  the  causes  are  the  acute  ml ectious 
diseases,  such  as  scarlet  fever,  typhoid  fever,  and  especially  diphtheria, 
through  the  action  of  the  toxins  produced  by  them  on  the  muscles  ol  the 
heart.  Acute  endocarditis  and  pericarditis  generally  have  some  degree  ol 
myocarditis  attending;  while  chronic  valvular  disease,  and  especially 
chronic  adhesive  pericarditis,  may  have  it  as  a  final  and  fatal  complica¬ 
tion.  The  frequency  with  which  myocardial  alterations  attend  acute 
rheumatic  inflammation  of  the  heart  is  probably  very  great.  Excep  ion 
ally  a  form  of  myocarditis  occurs  in  septic  conditions  of  any  sort,  ana 
depends  upon  the  entrance  of  pyogenic  bacteria  of  different  km  s  m  o 
the  cardiac  muscle  and  the  development  of  abscess-formation  there. 
Syphilitic  and  tuberculous  myocarditis  are  also  encountered. 

Pathological  Anatomy.— The  disease  may  appear  m  one  ol  two 
forms,  or  in  a  combination  of  them— the  parenchymatous  and  the  inter¬ 
stitial.  The  first,  usually  acute,  is  the  milder,  and  is  that  commonly  pro¬ 
duced  by  the  infectious  fevers.  The  muscle-fibres  lose  their  transverse 
striation  and  are  filled  with  albuminous  granules;  while  a  hyaline  trans¬ 
formation  may  be  seen  in  some  places.  Often  the  granules  are.  to  a  arg 
extent  fatty  in  nature,  especially  later  in  the  disease.  Sometimes  ere 
is  complete  breaking  up  of  the  muscle-fibres.  The  process  is  circT^ 
scribed  or  more  frequently  diffuse.  The  lesions  are  degenerative  ra  * 
than  inflammatory.  Macroscopically  the  heart  is  soft,  flabby,  lna'  ’ 
pale,  and  not  uncommonly  dilated.  The  muscle  is  grey  m  color,  o  en 

with  yellow  and  hemorrhagic  streaks. 

The  acute  interstitial  form  is  of  much  rarer  occurrence.  It  may 
accompany  the  lesions  described,  or  result  through  extension  from 
pericarditis  or  endocarditis,  or  depend  upon  the  entrance  ol  bac  eri 
through  the  blood-vessels  of  the  heart.  The  process  is  usually  localizea 
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in  numerous  small  areas.  The  connective  tissue  between  the  muscle- 
fibres  and  about  the  small  blood-vessels  exhibits  a  small-celled  infiltration, 
which  may  in  septic  cases  advance  to  the  formation  of  minute  abscesses 
in  the  wall  of  the  heart.  In  chronic  interstitial  myocarditis  whitish  or 
yellowish,  opaque,  indurated  areas  are  produced  in  the  cardiac  wall,  and 
these  may  later  give  rise  to  cardiac  aneurism  and  even  rupture.  Syphi¬ 
litic  processes  in  the  heart  belong  to  this  form  of  interstitial  myocarditis. 

The  condition  much  most  frequently  found  is  a  parenchymatous 
myocarditis  combined  with  a  certain  amount  of  interstitial  alteration; 
the  muscles,  connective  tissue,  nerves,  and  even  the  blood-vessels  being 
involved  in  the  inflammatory  and  degenerative  changes. 

Symptoms. — The  clinical  features  of  myocarditis  are  those  of 
cardiac  weakness.  Whether  or  not  this  weakness  depends  upon  myocar¬ 
ditis  it  is  often  impossible  to  determine  before  autopsy  is  made.  The 
symptoms  consist  of  rapid  and  weak,  or  irregular,  or  sometimes  unusually 
slow  pulse,  palpitation,  pallor,  dyspnea,  feeble  valve-like  cardiac  sounds, 
syncope,  disturbance  of  digestion,  and  evidences  of  dilatation  such  as 
enlargement  of  the  heart  and  the  development  of  murmurs  from  the 
increased  aperture  and  incomplete  closure  of  the  orifices.  Evidences  of 
venous  stasis  may  finally  appear.  In  many  instances  myocarditis  may  be 
found  at  autopsy  in  cases  in  which  there  were  no  clinical  signs  of  it  during 
life. 

Course  and  Prognosis. — The  prognosis  is  always  grave,  but 
dependent  upon  the  cause.  After  the  infectious  fevers  death  may  take 
place  suddenly  or  occur  in  a  very  short  time  without  any  distinct  cardiac 
manifestations;  but,  on  the  other  hand,  complete  recovery  may  follow 
slowly  even  after  very  threatening  symptoms.  In  other  conditions,  as  in 
the  presence  of  pericarditis  or  endocarditis,  the  symptoms  may  develop 
slowly  and  advance  to  a  fatal  ending.  In  the  chronic  cases  the  prognosis 
is  most  unfavorable. 

Diagnosis. — When  symptoms  of  cardiac  failure  come  on  rapidly 
in  the  course  of  an  infectious  disease,  especially  diphtheria,  without  the 
evidence  existing  of  a  pericarditis  or  endocarditis,  it  is  probable  that 
myocarditis  is  the  cause.  Yet  a  diagnosis  which  is  beyond  doubt  is 
seldom  possible  during  life. 

Treatment. — Most  important  is  that  of  a  prophylactic  nature. 
Caution  should  be  used  in  cases  of  diphtheria,  or  of  any  long-continued 
severe  cases  of  other  infectious  fevers,  that  the  patient’s  strength  is  well- 
maintained  and  a  recumbent  position  rigorously  observed.  If  symptoms 
develop,  the  necessity  for  absolute  recumbency,  freedom  from  all  excite¬ 
ment,  and  the  employment  of  sustaining  remedies  is  even  greater. 
Strychnine  is  sometimes  of  service,  and  digitalis  to  a  less  extent;  but  the 
latter  should  be  used  cautiously  and  in  small  doses.  If  urgent  symptoms 
are  present  the  hypodermic  administration  of  epinephrin,  caffeine,  cam¬ 
phor  or  often  morphine  may  be  useful.  Alcoholic  stimulants  may  be 
given  freely  during  the  emergency. 

HYPERTROPHY  AND  DILATATION  OF  THE  HEART 

Enlargement  of  the  heart  by  increase  of  the  thickness  of  its  walls 
C hypertrophy )  commonly  results  as  a  compensatory  process,  and  is  in  that 
sense  salutory  and  not  to  be  looked  upon  as  a  disease.  Enlargement  of 
the  cavities  of  the  heart,  however,  ( dilatation )  is  always  to  be  considered 
a  pathological  condition*.  It  may  occur  with  or  without  thickening  of  the 
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cardiac  walls.  The  boundaries  of  the  normal  heart  have  already  been 
considered  (Vol.  I,  p.  48). 

Etiology. — Among  the  frequent  causes  of  dilatation  is  myocarditis, 
produced  by  toxic  or  other  influences  arising  in  the  course  of  acute  rheu¬ 
matic  inflammation  of  the  heart  or  of  acute  infectious  fevers;  but  it  results 
also  from  pericardial  adhesion,  and  chronic  valvular  disease  is  uniformly 
attended  by  more  or  less  of  it  in  cases  with  failing  compensation.  Nephritis 
and,  very  rarely  in  childhood,  arteriosclerosis  lead  to  hypertrophy 
which  may  eventually  have  dilatation  follow.  Anemia,  pertussis,  general 
malnutrition,  and  chronic  pulmonary  diseases,  especially  chronic  broncho¬ 
pneumonia,  are  often  attended  by  a  moderate  degree  of  dilatation.  Over¬ 
exertion  is  not  a  frequent  cause  in  early  life. 

Symptoms. — Dilitation  may  be  acute  or  chronic;  the  former 
being  seen  especially  in  rheumatic  carditis  and  in  infectious  diseases,  and 
being  sometimes  sudden  in  onset;  the  latter  consequent  upon  chronic 
valvular  disease  and  pericarditis.  The  symptoms  consist  of  dyspnea: 
feeble,  rapid  pulse;  diminished  arterial  tension;  diffuse,  fluttering  apex- 
beat;  cyanosis;  pallor;  cough;  palpitation:  edema,  and  effusion  into  the 
serous  cavities — in  fact,  the  usual  symptoms  of  failing  cardiac  compen¬ 
sation,  since  dilatation  is  the  accompaniment  of  this  condition. 

The  physical  signs  on  percussion  vary  with  the  cause.  Usually  both 
sides  of  the  heart  are  involved,  although  the  right  side  is  generally  the  first 
to  suffer.  In  dilatation  of  the  right  chambers  the  percussion  boundary  is 
displaced  to  the  right.  In  left-sided  dilatation  the  heart  extends  too  far 
to  the  left  and  downward.  Auscultation  reveals  a  weakened,  short  first 
.sound  and  an  accentuation  of  the  second  sound,  and  a  soft  systolic  mur¬ 
mur  is  not  uncommon.  This  is  of  dynamic  origin  and  depends  upon  the 
incomplete  closure  of  the  orifices,  the  result  of  the  widening  of  these 
which  has  taken  place. 

Prognosis. — This  depends  upon  the  cause.  Acute  dilatation  is 
always  dangerous.  Chronic  dilatation  is  often  removable  if  sufficient 
compensatory  hypertrophy  can  be  established.  When  moderate  and 
dependent  upon  conditions  other  than  pericarditis  or  valvular  disease  the 
prognosis  is  usually  good. 

Diagnosis. — The  diagnosis  of  dilatation  from  pericardial  effusion  is 
often  extremely  difficult,  especially  as  the  conditions  may  be  combined. 
In  effusion  the  percussion-outline  of  the  heart  is  of  a  peculiar  shape,  dull¬ 
ness  existing  in  the  5th  interspace  to  the  right  of  the  sternum;  while  in 
dilatation  this  is  usually  not  the  case.  The  apex-beat  is  displaced  upward 
in  effusion,  to  the  left  and  downward  in  dilatation;  and  in  the  former  the 
force  of  the  radial  pulse  is  out  of  proportion  to  that  of  the  apical  impulse. 

Treatment. — When  dilatation  is  dependent  upon  chronic  valvular 
disease,  the  treatment  for  this  latter  is  indicated.  The  moderate  dilata¬ 
tion  which  results  from  anemia  or  similar  conditions  is  to  be  treated  by 
remedies  directed  to  the  primary  disease.  Acute  dilatation  requires  the 
management  indicated  for  urgent  symptoms  in  acute  myocarditis. 

Idiopathic  Hypertrophy  of  the  Heart  in  Infants  and  Young 
Children. — A  condition  of  hypertrophy  of  the  heart  without  discoverable 
cause  occurring  in  quite  early  life  has  been  described  by  Bednar,1  Sim- 
monds,2  Obendorffer3  and  others,  and  the  subject  reviewed  by  Howland4 
who  adds  5  cases  and  estimates  that  there  are  not  more  than  20  in  all 

1  Krankh .  d.  Neugeb.  u.  Saugl.,  1850,  III,  160;  Kinderhkrankh.,  1856,  319. 

2  Miinch.  med.  Wochenschr.,  1899,  XLVI,  108. 

3  Verhandl.  d.  Gesellsch.  f.  Kinderheilk.,  1906,  181. 

4  Contrib.  to  Med.  and  Biol.  Res.,  Osier  Testimonial  Volume,  1919,  I,  582. 
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recorded.  Riesenfeld1  gives  a  careful  review  of  the  subject  with  a  report 
of  5  personal  cases.  Instances  have  also  been  reported  by  Rieder,2  and 
Carrington  and  Krumbhaar3  record  1  which  was  probably  idiopathic. 

The  age  of  the  reported  cases  runs  from  a  few  months  to  4  years,  2  of 
the  children  being  still-born.  The  causes  are  not  understood,  although 
a  number  of  theories  have  been  proposed.  Riesenfeld  found  evidences  of 
lymphatism  in  all  of  his  cases,  and  believes,  as  do  certain  others,  that  this 
condition  is  to  be  regarded  as  the  etiological  factor.  In  some  cases  the 
nature  of  the  condition  appeared  to  be  a  rhabdomyoma.  Whether  or  not 
the  hypertrophy  is  always  congenital  is  uncertain.  In  any  event*H}he 
symptoms  may  not  appear  until  the  child  is  2  or  more  years  of  age, 
although  this  is  not  the  rule. 

The  post-mortem  lesions,  as  detailed  by  Howland,  show  the  heart 
greatly  enlarged,  weighing  from  2  to  4  times  the  normal  for  the  age. 
Hypertrophy  and  dilatation  involve  sometimes  the  whole  heart,  some¬ 
times  one  ventricle  more  than  another.  There  is  no  myocardial  degenera¬ 
tion  or  infiltration  and  no  disease  of  the  valves  or  lesions  of  congenital 
cardiac  disorder. 

The  symptoms  are  those  of  a  final  complete  loss  of  compensation. 
There  may  be  some  premonitory  symptoms  extending  over  several  months 
and  consisting  chiefly  of  dyspnea  and  attacks  of  faintness;  but  the  severe 
final  symptoms  develop  rather  abruptly,  and  the  duration  to  a  fatal 
termination  is  then  comparatively  short.  Dyspnea  is  now  the  most 
marked  condition;  cyanosis  and  edema  being  sometimes  observed, 
sometimes  absent.  There  may  be  a  soft,  blowing  systolic  murmur,  or 
this  may  be  absent.  The  physical  signs  and  the  x-ray  examination 
confirm  the  diagnosis.  No  treatment  appears  to  be  of  any  avail. 
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Here  are  to  be  included  disturbances  of  function  and  of  the  cardiac 
mechanism  of  various  sorts,  not  necessarily  directly  dependent  upon  any 
known  anatomical  alteration  of  the  cardiac  muscle  or  valves,  except  the 
association  at  times  of  some  temporary  dilatation. 

Etiology. — The  causes  are  varied  and  not  always  clear.  The  tend¬ 
ency  to  the  condition  increases  as  the  subject  enters  the  period  of  later 
childhood.  Among  the  acute  causes  are  anemia;  the  existence  of  a  febrile 
affection;  general  malnutrition;  indigestion;  various  neuroses;  an  irritable 
heart-muscle  or  nerves;  over-work  at  school;  fright  or  other  psychic 
disturbance;  and  the  use  of  tobacco,  tea  or  coffee. 

Symptom. — -There  exist  great  differences  in  the  nature  ot  the  dis¬ 
turbances.  Some  of  the  more  important  of  them  may  be  enumerated . 


1  Jahrb.  f.  Kinderheilk.,  1917,  LXXXVI,  419. 

2  Jahrb.  f.  Kinderheilk.,  1922,  XCVII,  9. 

3  Amer.  Jour.  Dis.  Child.,  1924,  XXVII,  449. 
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Tachycardia. — Many  of  the  causes  mentioned  may  be  operative 
here.  The  tachycardia  may  be  paroxysmal  or  more  continuous.  In  the 
paroxysmal  form,  if  severe,  the  attack  is  characterized  by  rapid  action  of 
the  heart,  oppression,  pallor,  weakness,  sweating,  dyspnea  and  even 
orthopnea,  and  perhaps  a  slight  cyanosis,  and  the  child  looks  ill.  Some¬ 
times,  however,  there  are  very  few  symptoms  except  the  rapid  pulse, 
which  may  reach  a  rate  of  200  or  over.  The  seizure  may  last  several 
hours  or  but  a  few  minutes  and  some  degree  of  dilatation  may  develop. 
It  may  occur  at  any  age,  but  the  frequency  in  childhood  is  not  very  great. 
One  of  the  youngest  cases  reported  was  that  by  Hutchison  and  Parkinson1 
in  a  boy  of  2%  years.  A  still  younger  case  was  recorded  by  Koplik2  in  a 
child  of  22  months  and  one,  even  younger,  age  8  months  was  observed  by 
OTlyn3.  The  more  continuous  form  may  last  several  days,  the  princi¬ 
pal  symptom  being  the  rapid  pulse  without  marked  disturbances  of 
other  nature.  The  difference  between  the  two  forms  is,  however,  only 
one  of  degree.  The  disease  in  either  form  comes  on  in  repeated  attacks, 
the  whole  extending  sometimes  over  several  years. 

A  few  cases  are  reported  (Hochsinger)4  in  which  tachycardia  had  been 
continuous  without  intermission  for  over  a  year,  the  cause  being  probably 
a  compression  of  the  vagus  by  enlarged  bronchial  glands.  Rarely  in 
children  this  may  be  an  early  sign  of  hyperthyroidism.  There  are  cases, 
too,  in  which  a  continuous  tachycardia  appears  to  be  an  individual 
peculiarity  and  cannot  be  considered  pathological. 

Palpitation. — This  is  frequently  confounded  with  tachycardia  under 
the  impression  that  palpitation  indicates  a  rapid  cardiac  action.  As  a 
matter  of  fact,  palpitation  is  the  perception  by  the  patient  of  an  uncom¬ 
fortable,  disturbed  cardiac  action  which  is,  it  is  true,  oftenest  rapid  but 
which  may  be  simply  irregular  or  forcible.  In  addition  to  the  conscious¬ 
ness  of  the  disturbed  rhythm,  there  is  a  feeling  of  oppression;  sometimes 
shortness  of  breath,  and  perhaps  orthopnea;  and  in  some  cases  dizziness, 
paleness  and  profuse  perspiration. 

Bradycardia. — This  is  often  seen  during  convalescence  from  some 
of  the  infectious  fevers,  particularly  typhoid  fever,  and  without  there 
being  reason  to  believe  that  it  depends  upon  a  myocarditis,  although 
this  latter  disease  is  a  frequent  cause  of  bradycardia  of  organic  origin. 
It  is  common  after  diphtheria,  and  then  probably  is  due  to  myocarditis. 
It  often  occurs,  too,  during  tuberculous  meningitis  and  in  jaundice.  The 
pulse  may  fall  to  50  or  60  per  minute  or  less.  The  condition  may  last 
for  a  number  of  days.  Arrhythmia  is  usually  combined  with  it. 

Heart-block.  Stokes-Adams-Syndrome. —  This  interesting  form  of 
bradycardia  is  not  usually  a  strictly  functional  disturbance,  but  depends 
at  least  in  some  cases,  upon  actual  pathological  changes  of  certain  of  the 
muscular  fibres  of  the  heart,  the  bundle  of  His.  It  may,  however,  be 
conveniently  referred  to  in  this  connection.  The  attack  is  paroxysmal 
in  nature  and  presents  the  complex  of  slow  pulse;  a  disturbed  cerebral 
state,  such  as  syncope,  vertigo,  or  convulsions;  and  auricular  contrac¬ 
tions  more  rapid  than  those  of  the  ventricle,  the  former  perhaps  being 
visible  in  the  veins  of  the  neck.  The  disease  is  one  of  adult  life,  but 
has  been  reported  in  childhood.  Eyster  and  Middleton5  have  collected 

1  Brit.  Jour.  Child.  Dis.,  1914,  XI,  241. 

2  Trans.  Assoc.  Amer.  Phys.,  1917,  XXXII,  533. 

8  Brit.  Med.  Jour.,  1925,  I,  507. 

4  Pfaundler  and  Schlossmann,  Handb.  d.  Kinderheilk.,  1910,  III,  489. 

5  Amer.  Jour.  Dis.  Child.,  1920,  XIX,  131. 
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20  cases  including  1  of  their  own,  and  Rosenson1  places  the  number 
at  36,  but  without  details  except  in  1  case  in  which  it  followed  trauma  to 
the  praecordium.  The  disease  may  even  be  congenital.  White,  Eustis 
and  Kerr2  were  able  to  collect  but  11  proven  instances  of  congenital 
heart-block,  including  1  of  their  own.  Congenital  malformation  of  the 
heart  is  nearly  always  associated  with  it. 

Arrhythmia. — This  in  moderate  degree,  and  of  the  nature  of  sinus- 
arrhythmia,  is  so  common  in  early  life  that  it  may  be  regarded  as  physio¬ 
logical.  Studies  by  Krumbhaar  and  Jenks3  and  by  Seham4  would  indicate, 
however,  that  this  statement  applies  especially  to  later  childhood  (see 
Vol.  I,  p.  49).  Friberger5  in  321  individuals  in  later  childhood  found  no 
instance  in  which  the  pulse  was  entirely  regular.  It  is  especially  well- 
marked  under  the  same  conditions  which  produce  bradycardia,  but,  without 
this  symptom,  is  frequently  well-developed  in  chorea  and  is  observed  in 
children  of  a  nervous  disposition  and  after  the  use  of  tobacco,  digitalis  or 
some  other  drugs.  It  may  be  more  or  less  constant,  or  present  only 
during  sleep  or  when  recumbent,  disappearing  when  the  child  sits  up  or 
leaves  the  bed.  (See  Vol.  I,  pp.  49,  227.)  Less  commonly  extrasystoles, 
may  give  rise  to  arrhythmia  in  children.  Occurring  as  an  isolated  phe¬ 
nomenon  and  without  the  presence  of  other  signs  of  heart-disease  they  have 
no  significance.  Very  rarely  in  childhood  will  auricular  fibrillation  or 
auricular  flutter  be  encountered,  only  3  reported  cases  of  the  former  being- 
found  by  Ogden6  to  which  he  added  a  4th.  Resnik  and  Scott7  report  an 
additional  case  in  a  child  of  4  years  of  age. 

In  this  connection,  although  the  condition  is  an  organic  one,  may  be 
mentioned  the  fact  that  in  some  subjects  the  growth  of  the  heart  seems  to 
have  been  arrested,  usually  associated  with  retardation  of  growth  of  the 
rest  of  the  body.  Arrhythmia  and  palpitation  are  the  accompanying 
symptoms,  combined  with  a  proneness  to  fatigue  (Tallquist).8 

Syncope. — Fainting  attacks  are  not  of  uncommon  occurrence, 
although  less  frequent  than  in  adult  life.  They  are  not  often  associated 
with  any  actual  weakness  of  the  heart;  in  fact  children  with  organic  car¬ 
diac  disease  do  not  often  have  syncope  among  the  symptoms.  The 
attack  is  frequently  of  nervous  origin,  and  the  condition  is  to  be  con¬ 
sidered  as  a  functional  disorder.  Syncope  is  most  liable  to  occur  in 
nervous,  debilitated,  anemic  children,  or  those  with  digestive  disturb¬ 
ances  or  suffering  from  the  strain  of  school-life.  Girls  are  more  fre¬ 
quently  the  subjects  than  boys.  The  attack  does  not  differ  from  the 
condition  as  seen  in  adults,  being  ushered  in  by  pallor,  yawning,  dizziness, 
and  feeble  pulse,  and  terminating  in  partial  or,  less  often,  complete  loss 
of  consciousness.  It  lasts  a  few  minutes  up  to  over  a  half  hour.  It  is 
most  likely  to  occur  before  breakfast,  or  before  going  to  school  (Hutchison) . 9 

The  disorder  is  to  be  distinguished  only  from  some  of  the  milder 
attacks  of  petit  mal.  In  these,  however,  the  duration  is  much  shorter,  and 
there  is  not  the  very  evident  weakness  of  the  circulation.  The  treatment 
of  the  attack  itself  consists  in  placing  the  child  in  the  recumbent  position 
with  the  head  low,  and  administering  a  stimulant  if  necessary;  although 

1  Arch,  of  Pediat.,  1922,  XXXIX,  567;  Amer.  Jour.  Dis.  Child,  1924, 
XXVIII,  594. 

2  Amer.  Jour.  Dis.  Child,  1921,  XXII,  299. 

3  Heart,  1917,  VI,  189. 

4  Amer.  Jour.  Dis.  Child,  1921,  XXI,  247. 

5  Arch  f.  Kinderheilk,  1912,  LVIII,  30. 

6  Amer.  Jour.  Dis.  Child,  1925,  XXIX,  767. 

7  Amer.  Jour.  Dis.  Child,  1926,  XXXI, 357. 

8  Finska  LakaresallskapetS  Handlingar,  1921,  LXI11,  33o. 

9  Brit.  Jour.  Child.  Dis,  1916,  XIII,  161. 
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the  faintness  will  soon  pass  off  of  itself.  As  a  preventive  measure  tonic 
remedies,  change  of  air,  and  removal  from  school  are  indicated,  together 
with  the  treatment  of  any  direct  cause  which  may  be  apparent. 

Allied  to  syncope,  and  perhaps  to  be  classified  as  very  severe  instances 
of  it,  are  the  cases  of  sudden  cardiac  failure  with  fatal  termination,  such 
as  are  occasionally  encountered  in  children.  The  condition  is  apparently 
independent  of  any  actual  disease  of  the  heart-muscle.  The  sudden  death 
met  with  in  lymphatism  is  seemingly  of  this  nature.  As  regards  the 
treatment,  Frei1  reported  2  cases  of  cessation  of  the  heart’s  action  occur¬ 
ring  in  spasmophilia,  saved  by  massage  of  the  heart  a  method  which 
Japha2  says  he  has  for  years  used  successfully  in  the  heart-failure  accom¬ 
panying  spasm  of  the  glottis.  Bliedung3  published  an  instance  of  a  4 
months’  infant  apparently  dead  from  the  inhalation  of  chloroform,  imme¬ 
diately  revived  by  intracar  dial  injections  of  0.02  c.c.  (0.31  grain)  of  a 
1:1000  solution  of  adrenaline.  This  is  a  treatment  which  has  been 

employed  by  others.  . 

Accidental  Cardiac  Murmurs. — These  are  frequently  present  m  early 
life,  may  be  quite  loud  in  cases  of  marked  anemia,  and  are  often  heard, 
too,  in  acute  febrile  conditions;  but  they  are  found  also  in  many  othei 
instances  where  explanation  is  entirely  lacking.  Some  of  these  aie 
cardio-pulmonary  in  nature,  the  result,  according  to  Hochsinger,4  of  the 
impulse  of  the  heart  against  the  border  of  the  lung  and  the  production 
of  a  systolic  vesicular  sound;  but  it  is  likely  that  the  majority  are  certainly 
not  occasioned  in  this  way,  and  the  method  of  causation  is  much  discussed 
and  seemingly  varies.  The  thin  character  of  the  blood  in  anemia  is 
probably  one  cause;  relaxation  of  the  papillary  muscles  and  temporary 
widening  of*  the  mitral  orifice  another.  Hamill  and  LeBoutillier5  found 
accidental  murmurs  present  in  66.2  per  cent,  of  80  children  examined. 

The  larger  portion  of  the  murmurs  heard  before  the  age  of  3  years  are, 
according  to  Hochsinger,  cardio-pulmonary,  while  those  of  endocardial 
origin  are  most  frequent  in  later  childhood.  Luthje6  examined  854  school 
children  and  found  a  functional  systolic  murmur  in  612  (71.6  per  cent.). 
The  accidental  murmur  is  nearly  always  systolic  in  time,  and  is  heard 
best  over  the  base  or  at  the  left  border  of  the  heart  or  at  the  pulmonary 
cartilage.  It  is  often  most  evident  at  the  end  of  expiration  and  while  the 
patient  is  in  the  recumbent  position,  disappearing  during  full  inspiration. 
It  is  usually  not  loudly  transmitted  to  the  axilla  and  seldom  to  the  back. 
In  severe  cases  of  anemia,  however,  it  is  widely  diffused,  and  is  audible  over 
the  carotid  and  subclavian  arteries,  and  is  then  frequently  accompanied 
by  a  venous  hum  heard  at  the  base  of  the  neck.  Corrigan  pulse,  Duroziez  s 
double  murmur  and  Traube’s  pistol-shot  sound  in  the  large  arteries  may 
be  present  in  severe  anemias  without  any  cardiac  disease  being  discover¬ 
able.  In  accidental  cardiac  murmurs  there  are  either  no  symptoms  at 
all,  or  only  those  of  anemia,  if  this  is  the  cause. 

Prognosis. — The  prognosis  of  functional  disorders  of  the  heart  is 
usually  good,  since  the  symptoms  do  not,  as  a  rule,  depend  upon  any 
organic  lesion  of  any  part  of  the  body.  It  may  be  years  before  the  dis¬ 
turbance  disappears,  but  it  will  eventually  do  so  if  the  cause  is  removed. 
Often  the  establishment  of  puberty  witnesses  this  recovery.  In'the  case 

1  Monatsschr.  f.  Kinderh.,  Orig.,  1919,  XV,  376. 

2  Monatsschr.  f.  Kinderh.,  1922,  XXII,  597. 

3  Munch,  med.  Wochenschr.,  1922,  LXIX,  309. 

4  Arch.  f.  Kinderheilk,  1913,  LX-LXI,  377. 

5  Amer.  Jour.  Med.  Sci.,  1907,  CXXXIII,  55. 

6  Med.  Klinik,  1906,  II,  404. 
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of  heart-block  the  prognosis  is  more  doubtful,  7  of  the  21  instances  of 
Eyster  and  Middleton1  being  known  to  have  died. 

Diagnosis. — The  diagnosis  of  functional  disturbances  of  the  heart 
from  those  dependent  upon  organic  cardiac  lesions  presents  often  great 
difficulty,  and  only  a  careful  study  of  the  symptoms  and  possible  causes 
can  succeed  in  distinguishing  them.  It  is  particularly  perplexing  in  the 
case  of  accidental  murmurs.  The  recognition  of  these  murmurs  depends 
chiefly  on  the  absence  of  other  signs  of  cardiac  disease,  especially  undue 
accentuation  of  the  pulmonary  second  sound  and  of  enlargement  of  the 
heart.  They  are  usually  soft,  low-pitched  and  blowing,  and  do  not 
replace  any  of  the  cardiac  sounds.  Often  only  the  continuous  observation 
of  the  case  can  lead  to  a  correct  conclusion.  The  employment  of  the 
electrocardiograph  will  be  of  aid  in  distinguishing  the  functional  murmurs 
from  those  depending  upon  myocarditis.  The  cardio-pulmonary  mur¬ 
murs  are  supposed  to  be  characterized  by  their  cessation  if  respiration  is 
momentarily  stopped  at  the  end  of  expiration;  while  accidental  murmurs 
of  endocardial  origin  are  not  affected  in  this  way.  It  is  questionable 
whether  it  is  possible  to  make  any  such  sharp  differentiation. 

Treatment. — The  cause  should  be  carefully  sought  for  and  the 
proper  treatment  for  this  instituted.  During  attacks  of  arrhythmia 
or  tachycardia  the  patient  should  be  at  rest,  and  nervous  sedatives  and, 
if  necessary,  opium  administered.  Attention  should  be  paid  to  the 
digestion.  An  ice-bag  over  the  heart  is  sometimes  useful.  Digitalis 
may  aid  in  cases  at  all  long-continued.  On  the  other  hand,  in  many 
cases  of  bradycardia  and  arrhythmia  following  febrile  diseases,  getting 
the  patient  out  of  bed  is  the  best  treatment.  This  appears  to  produce 
a  certain  degree  of  stimulation  which  the  heart  requires;  but  is,  of  course, 
not  suitable  to  cases  where  the  severity  of  the  preceding  disease  makes 
the  existence  of  myocarditis  probable. 

MORBID  GROWTHS  OF  THE  HEART 

These  are  of  extremely  uncommon  occurrence.  In  28  cases  collected 
by  Quain2  only  2  were  in  children.  The  most  frequent  form  is  lympho¬ 
sarcoma  extending  to  the  heart  from  a  primary  growth  in  the  mediasti¬ 
num.  The  symptoms  produced  are  those  of  pericarditis  with  effusion, 
and  the  fluid  withdrawn  is  commonly  blood-stained.  Syphiloma  of  the 
heart  has  also  occurred  in  children,  and  echinococcus-cyst  has  been 
reported.  Anderson3  published  a  case  of  rupture  of  the  heart  in  a  5-year- 
old  girl,  apparently  dependent  upon  syphiloma.  A  case  of  tuberculous 
aneurysm  of  the  heart  with  rupture,  secondary  to  tuberculosis  of  the 
bronchial  glands,  is  reported  by  Korybut-Daszkeiwicz.4  We  have  seen  1 
remarkable  instance  of  large  tuberculous  growths  in  the  heart. 
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None  of  these  are  common  in  early  life,  including  even  those  of 
a  congenital  nature,  such  as  the  narrowing  of  the  isthmus  of  the 
aorta  (p.  381)  and  the  general  hypoplasia  of  the  aorta  and  peripheral 
arteries  described  by  Virchow.5  (See  p.  382.)  Arteriosclerosis  with 
atheroma  is  rare,  yet  probably  more  common  than  ordinarily  supposed. 

1  Loc.  ext* 

2  Ref.  Bruce,  Keating’s  Cyclop,  of  the  Dis.  of  Child.,  1889,  II,  813. 

3  Lancet,  1915,  I,  647. 

• 4  Arch,  de  med.  des  enf.,  1922,  XXV,  150. 

5  Beitrage  z.  Geburtsh.  u.  Gynak.,  1872,  323. 
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Although  it  has  been  found  even  in  the  fetus,  the  most  frequent  period  in 
childhood  is  shortly  before  puberty.  It  may  be  associated  with  the  very 
unusual  cases  of  chronic  interstitial  nephritis  occurring  in  childhood,  is 
sometimes  seen  as  a  result  of  congenital  syphilis,  or  may  occasionally 
occur  after  rheumatism  or  infectious  diseases.  Stumpf1  in  a  long  series  of 
examinations  found  it  common,  especially  following  chronic  disorders  of 
different  sorts;  much  less  often  after  acute  infections.  The  subject  has 
been  exhaustively  reviewed  by  Fremont-Smith2  and  Saltykow.3  The 
latter4  thinks  that  the  small  yellowish  spots  found  at  times  on  the  aortic 
valve  in  early  life  are  the  beginnings  of  the  same  process.  Acute  arteritis 
of  the  peripheral  vessels  may  occur  as  the  result  of  various  infectious 
diseases,  syphilis,  and  rheumatism,  and  produce  narrowing  or  occlusion 
of  the  lumen.  It  may  also  follow  the  formation  of  a  septic  thrombus  or 
embolus,  and  a  secondary  aneurysm  may  result.  An  aortitis  may  very 
exceptionally  occur  with  rheumatism,  syphilis,  or  some  infectious  process 
(Marfan).5  Levy-Franckel6  collected  35  instances  of  chronic  aortitis 
and  atheroma,  including  some  of  his  own,  occurring  up  to  the  age  of  17 
years.  Thoenes7  reports  a  number  of  instances  in  the  new-born,  and 
reviews  cases  published  by  others. 

Aneurysm  of  the  aorta  is  of  very  rare  occurrence  in  early  life.  LeBoutil- 
lier8  made  a  careful  review  of  the  published  cases,  equalling,  with  1  of  his 
own,  16  not  over  12  years  of  age,  including  1  developing  in  fetal  life 
reported  by  Phanomenow.9  The  youngest,  excluding  this  last,  was  in  a 
child  of  2  years.  The  causes  are  various,  among  them  being  syphilis, 
rheumatism,  and  trauma,  but  oftenest  the  origin  is  obscure.  The  thora¬ 
cic  aorta  is  the  portion  oftenest  involved,  Calvin10  having  collected  31 
instances  of  this,  besides  2  of  his  own.  Only  21  of  them,  however,  occurred 
under  the  age  of  12  years.  Aneurysm  of  the  peripheral  vessels  is  also 
uncommon.  V.  Koos11  collected  reports  of  14  cases  of  aneurysm  of  ves¬ 
sels  in  different  parts  of  the  body.  It  is  dependent  oftenest  upon  syphilis ; 
sometimes  on  sepsis.  Roeder12  reported  2  cases  of  aneurysm  of  the  ductus 
arteriosus,  and  Hutchison13  another  ;  and  one  of  the  carotid  in  a  child  of 
11  months  in  which  the  symptoms  suggested  retropharyngeal  abscess 
is  recorded  by  Vas.14 

Embolism  is  uncommon  in  early  life.  It  is  sometimes  seen  in  acute 
endocarditis  as  a  result  of  small  thrombi  leaving  the  heart  and  being 
carried  by  the  blood  to  the  brain  or  other  parts  of  the  body.  I  recall  2 
very  typical  instances  of  cerebral  embolism  attending  acute  endocarditis 
in  children  of  11  and  13  years  respectively.  Thrombosis  of  the  arteries 
is  uncommon.  It  may  form  in  severe  cases  of  infectious  fevers,  pneu¬ 
monia,  from  atheroma,  or  in  conditions  of  great  debility.  I  have  seen 
gangrene  of  the  leg  produced  by  thrombosis  of  the  artery  in  diphtheria, 
and  again  in  a  case  of  exhaustion  resulting  from  unusually  severe  recurrent 

1  Beitrag.  z.  path.  Anat.  u.  z.  allg.  Path.,  1914,  LIX,  390. 

2  Amer.  Jour.  Med.  Sci.,  1908,  CXXXV,  199. 

3  Correspondbl.  f.  Schweiz.  Aerzte,  1915,  XLV,  1057. 
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11  Jahrb.  f.  Kinderheilk.,  1916,  LXXXIII,  471. 

12  Archiv.  f.  Kinderheilk.,  1900,  XXX,  157. 

13  Brit.  Jour.  Child.  Dis.,  1922,  XIX,  85. 

14  Jahrb.  f.  Kinderheilk.,  1916,  LXXXIII,  493. 
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vomiting.  Large  thrombi  are  not  infrequently  found  in  the  heart  at 
autopsy  upon  greatly  debilitated  subjects  or  those  with  infectious  or 
cardiac  diseases.  They  form  usually  just  before  or  after  death.  Very 
rarely  thrombosis  of  the  aorta  may  develop  at  an  earlier  period.  Throm¬ 
bosis  of  the  veins  is  more  common.  It  may  occur  as  a  result  of  an 
infectious  phlebitis  or  in  anemia,  pneumonia  or  conditions  of  great  debility, 
or  from  pressure.  Any  of  the  large  venous  trunks  of  the  body  may  be 
affected,  oftenest  those  of  the  lower  extremities.  David1  reported  an 
instance  of  double  phlebitis  of  the  lower  extremities  in  a  new-born,  follow¬ 
ing  umbilical  infection.  Thrombosis  of  the  superior  or  inferior  vena  cava 
has  been  observed  repeatedly,  the  cause  being  marantic  conditions, 
mediastinitis,  or  the  pressure  of  intra-abdominal  growths  or  of  enlarged 
tracheobronchial  glands.  The  jugular  veins  are  also  sometimes  affected. 
The  most  frequent  seat  is  the  venous  sinuses  of  the  brain.  (See  p.  631.) 

Dilatation  of  the  veins,  not  of  the  nature  of  varicosities,  is  of  very 
common  occurrence  in  early  life.  It  is  seen  in  rachitis  or  in  other  con¬ 
ditions  attended  by  anemia  or  debility.  Situated  in  the  veins  of  the  scalp 
it  is  sometimes  very  marked  in  hereditary  syphilis.  Dilatation  of  the 
veins  of  the  abdominal  walls  often  attends  abdominal  tuberculosis  or 
morbid  growths.  Dilatation  of  comparatively  small  groups  of  vessels 
is  seen  in  nsevi  and  the  like.  (See  Diseases  of  the  Skin.)  An  extensive 
and  excessive  congenital  or  developmental  dilatation  of  the  arteries 
and  veins  is  a  rare  condition,  associated  with  hypertrophy  of  the  limb 
in  which  it  is  situated.  The  subject  has  been  reviewed  by  Parkes  Weber.2 
A  case  of  congenital  varix  of  the  jugular  vein  is  reported  by  Forst,3  who 
could  find  but  17  recorded  cases.  Congenital  varices  in  other  parts  of  the 

body  occur  more  frequently.  .  " 

Symptoms. — The  symptoms  of  the  various  lesions  of  the  blood¬ 
vessels  vary  with  the  situation  and  do  not  for  the  most  part  differ  fiom 
those  seen  in  adult  life.  Reference  may  be  made  to  the  frequency  of  a 
venous  hum  heard  in  the  jugulars  or  beneath  the  upper  part  of  the  sternum. 
Landis  and  Kaufman4  found  it  present  in  84  out  of  99  children  examined, 
and  could  discover  no  special  relationship  to  anemia.  They  believe  it  is 
present  in  the  majority  of  children.  In  adults  the  murmur  was  much  less 
frequently  heard,  and  generally  in  connection  with  anemia.  This  con¬ 
firms  the  observations  of  Sawyer5  and  of  Coombs.6  (See  p.  376.)  ^  the 
murmurs  which  may  be  heard  in  the  arteries  of  the  body,  occurring  m 
connection  with  valvular  diseases  of  the  heart  or  anemia,  have  beon 
described  elsewhere  when  considering  these  affections.  A  cep  auc 
systolic  bruit  is  not  infrequently  audible  at  the  open  fontanelle  m  m  ancy. 
More  interesting  is  a  similar  murmur  heard  after  the  fontanelle  is  closed 
and  during  earlv  childhood,  but  rare  after  this  time.  It  is  trequen  y 
audible  to  the  child  himself.  This  condition  has  been  discussed  espe¬ 
cially  by  Still.7  In  a  case  in  a  perfectly  healthy  child  under  our  own 
observation  this  systolic  murmur  was  distinctly  musical,  and  could  [be 
heard  while  the  observer  was  merely  standing  close  to  the  child. 


1  Archiv.  de  med.  des  enf.,  1913,  XVI,  615. 

2  Brit.  Jour.  Dis.  Child.,  1918,  XV,  13. 

3  Frankfurter  Zeitschr.  f.  Pathol.,  1915,  XV  11,  13/. 

4  Arch,  of  Pediat.,  1912,  XXIX,  88. 

5  Brit.  Jour.  Child.  Dis.,  1910,  VII,  310. 

6  Brit.  Jour.  Child.  Dis.,  1911,  VIII,  109. 

7  Brit.  Jour.  Child.  Dis.,  1921,  XVIII,  13. 


424 


THE  DISEASES  OF  CHILDREN 


RAYNAUD’S  DISEASE 
(Symmetrical  Gangrene) 

Etiology.- — The  disease  described  under  this  title  is  probably  a  vaso¬ 
motor  neurosis,  and  might  well  be  classified  either  with  nervous  disorders 
or  with  diseases  of  the  skin.  It  is  not  a  common  affection  at  any  period, 
and  is  less  frequent  in  childhood  than  later.  In  168  cases  analyzed  by 
Cassirer,1  there  were  22  under  5  years  and  8  between  5  and  10  years, 
and  the  affection  may  even  occur  in  early  infancy.  Potter  and  Silver- 
man,2  report  a  case  in  a  child  of  6  months,  and  1  in  a  child  of  4f^  months 
was  observed  in  the  Children’s  Hospital  of  Philadelphia.  Hand  and 
Reilly3  saw  1  in  a  child  of  5  years,  which  we  had  the  opportunity  of 
studying.  The  causes  are  not  clearly  understood.  A  familial  tendency 
is  observed  in  some  cases.  Congenital  syphilis  has  been  claimed  to  be 
the  causative  agent,  and  in  some  instances  the  earlier  occurrence  of  an 
acute  infectious  disorder.  In  other  respects  the  previous  state  of  the 
health  appears  to  be  without  influence.  The  immediate  cause  of  an 
attack  often  is  exposure  to  cold,  even  of  only  moderate  degree. 

Pathology. — As  far  as  this  is  known  there  appears  to  be  a  spasm  of 
the  smaller  arterioles  accompanied  or  followed  by  dilatation  of  the  smaller 
veins  and  of  the  capillaries.  In  some  cases  hyperplasia  of  the  wall  of 
the  arterioles  has  been  found,  and  in  others  evidences  of  endarteritis, 
while  in  still  others  a  neuritis  has  been  discovered.  There  are  also  the 
lesions  of  ulceration  and  of  gangrenous  destruction  of  the  tissue  seen  in 
severe  cases. 

Symptoms. — The  local  symptoms  are  those  produced  by  inter¬ 
ference  with  the  circulation.  This  is  seen  oftenest  in  the  hands  or  in  some 
of  the  fingers;  less  frequently  in  the  feet,  or  the  ears  or  nose..  The 
lesions  are  generally  symmetrical  in  distribution.  The  first  stage  is  that 
of  local  syncope,  in  which  the  affected  part  becomes  white  and  cold, 
and  a  sensation  of  numbness,  prickling,  or  tingling  develops.  In  the 
mildest  cases  this  lasts  a  few  minutes  or  hours,  and  is  followed  by  redness 
and  throbbing,  and  a  sensation  of  pain.  In  the  more  frequent  severer 
cases  a  condition  of  local  asphyxia  follows  the  syncope,  or  may  occasion¬ 
ally  occur  without  this.  The  region  involved  now  becomes  painful,  cold, 
and  very  cyanotic.  This  lasts  some  hours  and  is  followed  by  an  acute 
congestion,  the  result  of  the  relaxation  of  the  spasm,  accompanied 
by  very  severe  pain.  In  the  cases  of  still  greater  severity  the  process 
goes  on  to  the  production  of  superficial  necrosis,  or  even,  in  unusual 
instances,  of  gangrene  with  loss  of  the  affected  part.  Sometimes  instead 
of  the  involvement  of  the  terminal  portions  of  the  extremities,  or  in 
addition  to  this,  patches  develop  on  other  parts  of  the  limbs  or  on  the 
trunk. 

Course  and  Prognosis. — The  attacks  when  mild  may  appear  at 

irregular  intervals,  sometimes  several  times  during  the  day.  When 
attended  by  local  asphyxia  they  may  occur  daily,  and  then  permanently 
or  temporarily  disappear,  recurrences  being  brought  about  by  renewed 
exposure  to  cold.  In  the  most  severe  cases  in  which  gangrene  develops, 
death  may  terminate  the  process.  As  a  rule,  however,  Raynaud’s  dis¬ 
ease  is  not  fatal;  and  although  often  much  prolonged,  recovery  finally 
takes  place  in  most  instances  after  numerous  recurrences. 

1  Die  vaso-motorisch-trophischen  Neurosen,  1901;  Ref.,  Garrod,  Batten  and  Thurs- 
field  Dis.  of  Child.,  1913,  504. 

2  Arch,  of  Pediat.,  1920,  XXXVII,  744. 

3  Atlantic  Med.  Jour.  1923,  XXVI,  740. 
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Other  symptoms  may  appear  in  the  course  of  the  disease.  Repeated 
attacks  may  bring  about  a  thickening  of  the  skin  of  the  hands.  Hemo¬ 
globinuria  may  accompany  the  attack,  or  replace  it.  Cerebral  symptoms, 
such  as  loss  of  consciousness,  delirium,  temporary  hemiplegia,  or  con¬ 
vulsions,  may  be  seen  in  some  cases,  and  severe  abdominal  pain  may 
occur. 

Diagnosis. — This  is,  as  a  rule,  easy,  based  upon  the  paroxysmal 
nature  and  the  symmetrical  distribution.  Chillblains  resemble  the  syn¬ 
copal  attacks  of  Raynaud’s  disease,  but  do  not  exhibit  a  paroxysmal 
character,  and  do  not  so  often  affect  the  ultimate  terminations  of  the 
extremities.  Gangrene  from  other  causes  is  without  the  symmetrical 
character,  and  there  is  no  previous  history  of  milder  attacks.  In  acro- 
dynia,  while  the  fingers  and  toes  are  involved,  the  rash  usually  extends 
up  over  the  hands  as  far  as  the  wrists  and  over  the  feet  as  far  as  the  ankles, 
and  it  is  of  a  decidedly  pinkish  hue.  Accompanying  the  rash  in  this 
disease  there  is  profuse  perspiration,  photophobia,  and  frequently  a 
marked  rhinitis  and  gastrointestinal  symptoms,  such  as  anorexia  and  foul 
stools.  Gangrene  never  occurs.  The  rash  of  pellagra  will  hardly  be 
confused  with  Raynaud’s  disease  and  parsestnesia  is  seldom  present  and 

pain  is  absent  in  the  former  affection.  .  . 

Treatment. — There  appears  to  be  no  therapy  which  has  any  positive 
action  in  preventing  or  relieving  the  attack.  Of  most  importance 
is  the  avoidance  of  fatigue,  local  chilling,  or  sudden  changes  of  tempera¬ 
ture.  Congenital  syphilis  should  be  sought  for  and  treated  if  present. 
Galvanism  and  massage  have  seemed  to  be  of  benefit  in  some  instances. 
Nitroglycerine  is  theoretically  indicated,  and  should  be  tried.  Severe 
pain  may  require  opiates.  Immersion  in  warm  water  may  lelieve  the 
local  syncope  in  the  milder  cases.  Crichlow1  recommends  negative  pres¬ 
sure.  Adson  and  Brown2  obtained  good  results  in  1  case  in  which  the 
lower  extremities  were  involved  by  performing  bilateral  ramisection  and 
gangliotomy  in  conjunction  with  perivascular  sympathetic  neurectomy  o 
the  common  iliacs.  Any  destruction  of  tissue  which  occurs  deman  s 
appropriate  surgical  measures. 

1  New  Orleans  Med.  and  Surg.  Jour.,  1926,  LXXVIII,  511. 

2  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXIV,  1908. 
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CHAPTER  I 

DISORDERS  OF  URINARY  SECRETION 

The  characteristics  of  the  urine  in  disease  in  childhood,  and  especially 
in  infancy,  is  a  matter  to  which  too  commonly  not  sufficient  attention  is 
given  by  physicians.  It  would  be  advisable  to  have  a  routine  examina¬ 
tion  made  in  every  instance,  even  although  this  necessitates  some  trouble. 
At  the  least  in  every  case  of  uncertain  diagnosis,  or  when  the  course  is 
not  proceeding  entirely  favorably,  such  examination  should  be  conducted. 
Many  an  unexplained  condition  will  become  clear  if  this  procedure  is 
followed,  and  even  the  saving  of  life  may  depend  upon  our  knowledge  of 
the  state  of  the  renal  secretion.  The  method  of  procuring  the  urine  m 
infancy  has  already  been  discussed  (Vol.  I,  p.  212),  and  the  physiological 
characteristics  of  the  normal  secretion  of  the  kidney  also  studied  (Vol.  I, 
p.  55).  A  certain  number  of  urinary  symptoms  will  be  considered  here, 
some  of  them  secondary  to  primary  conditions  which  will  be  described 
independently. 

DISTURBANCES  IN  THE  QUANTITY  OR  THE  METHOD  OF  THE  EXCRETION 

OF  URINE 

1.  Anuria  ( Ischuria ;  Oliguria). — This  in  the  broader  sense  is  the 
failure  to  excrete  urine  in  normal  amount,  if  at  all;  in  a  narrower  sense 
indicating  the  latter  condition  only.  It  may  be  divided  into  ( a )  retention 

of  urine,  and  ( b )  suppression  of  urine. 

(а)  Retention  of  Urine;  Dysuria. — In  this  condition  the  secretion  is 
in  normal  amount,  but  there  is  a  failure  of  the  bladder  to  expel  it.  In  the 
new-born  this  may  be  due  to  some  malformation  of  the  urinary  apparatus, 
such  as  great  phimosis  or  atresia  of  the  labise ;  or  to  an  obstruction  in  the 
urethra  by  abnormal  folds  of  the  mucous  membrane,  uric-acid  crystals 
or  a  calculus.  A  balanoposthitis,  vulvo- vaginitis,  or  inflammation  of  the 
meatus  may  cause  retention  through  the  pain  which  urination  produces, 
especially  if  the  urine  is  highly  acid.  Disturbances  in  the  innervation  of 
the  bladder  are  likewise  factors;  in  this  class  being  various  reflex  or  direct 
inhibitions,  such  as  may  occur  in  meningitis,  rectal  irritation,  myelitis, 
spasm  of  the  sphincter  of  the  bladder,  hysteria,  and  the  debility  attending 
fevers,  especially  typhoid. 

(б)  Suppression  of  Urine. — Here  the  urine  is  secreted  in  small  amount, 
or  temporarily  not  at  all.  In  the  new-born  24  hours  may  sometimes 
elapse  after  birth  with  no  urine  appearing  and  the  bladder  being  empty. 
If  there  are  no  other  symptoms  this  is  a  matter  of  no  consequence.  Uric- 
acid  infarcts  in  the  kidney  are  the  active  agent  in  some  such  cases.  Acute 
nephritis  is  attended  by  a  diminution  in  the  amount  of  the  secretion. 
Among  other  causes  of  great  diminution  or  suspension  of  the  secretion  ol 
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urine  are  profuse  watery  diarrhea;  hysteria;  inanition;  prostration  after 
surgical  operations;  and  the  like. 

2.  Polyuria. — This  consists  in  a  large  increase  in  the  amount  of  urine 
passed.  In  its  most  characteristic  form  it  is  seen  in  diabetes  mellitus  and 
diabetes  insipidus  (Vol.  I,  pp.  761,  773).  It  occurs  also  after  the  fall  of 
temperature  following  acute  febrile  diseases;  in  interstitial  nephritis; 
after  convulsions;  and  in  many  children  who  imbibe  an  unusual  amount 
of  liquid.  Nervous  excitement  and  chilling  of  the  surface  of  the  body 
may  produce  a  temporary  great  increase  in  the  amount  of  the  secretion. 
Successful  treatment  of  serous  effusions  by  diuretics  and  cardiac  tonics  is 
attended  by  polyuria. 

3.  Frequent  Urination  (Pollakiuria) . — This  is  a  normal  condition  in 
the  first  2  years  of  life  (see  Vol.  I,  p.  56)  and  is  also  a  necessary  attendant 
upon  polyuria.  It  is  present  in  cystitis  and  occurs  from  reflex  stimulation 
in  the  case  of  renal  calculi.  A  highly  concentrated,  acid  urine  causes  fre¬ 
quent  urination  through  the  irritation  of  the  bladder  produced.  (See 
Spasm  of  the  Bladder,  p.  476.)  It  is  seen  also  in  any  condition  of  nervous 
excitement,  and  is  an  attendant  symptom  of  diurnal  enuresis. 

4.  Incontinence  of  Urine. — Apart  from  the  enuresis  of  childhood, 
which  is  to  be  considered  a  neurosis  and  which  will  be  discussed  later 
(see  p.  476),  incontinence  of  urine  is  dependent  upon  a  variety  of  causes, 
it  is  observed,  for  instance,  in  phimosis  of  high  degree;  impaction  of  a 
calculus  in  the  urethra ;  or  in  paralytic  conditions  of  the  bladder  either  the 
result  of  disease  of  the  brain  or  spinal  cord  including  spina  bifida,  or 
developing  in  the  profound  exhausion  or  coma  occurring  in  the  course  of 
acute  febrile  or  other  diseases.  Under  these  circumstances  the  bladder 
becomes  over-distended  with  urine  until  there  is  a  more  or  less  persistent 
overflow,  or,  in  diseased  unconscious  states,  sometimes  an  intermittent 
expulsion  of  urine  without  the  patient’s  knowledge.  Other  cases  depend 
upon  various  malformations  which  allow  the  urine  to  flow  constantly. 
Such  are  extrophy  of  the  bladder;  abnormal  opening  of  the  ureters  into  the 
vagina;  persistent  urachus;  and  absence  of  the  sphincter  vesicse.  Incon¬ 
tinence  may  accompany,  too,  severe  inflammation  of  the  bladder,  as  m 
cystitis,  and  it  is  a  characteristic  symptom  in  many  idiots. 

ALTERATIONS  IN  THE  CHARACTER  OF  THE  URINE 

1.  Albuminuria,  (a)  Physiological  Albuminuria.  The  presence 
of  some  of  the  albuminous  bodies  in  the  urine  is  of  very  frequent  occur¬ 
rence.  Delicate  tests  show  this  in  the  majority  of  individuals,  and  even 
those  commonly  employed  reveal  traces  in  many  apparently  entirely 
healthy  persons.  Hamill  and  Blackfan1  found  serum-albumin  m  27.4  pei 
cent,  of  124  normal  children,  and  an  albumin  precipitated  by  acetic  ^C1C* 
(nucleo-albumin?)  in  85.4  per  cent.  In  all,  88./  per  cent,  exhibited  an 
albuminuria.  Much  in  accord  with  these  observations  are  those  o 
Moor2  who  found  albumin  in  23  per  cent,  of  39/  healthy  school-boys. 
The  frequent  occurrence  of  albumin  in  the  urine  of  the  new-born  las 
already  been  referred  to  (Vol.  I,  p.  57).  This  may  be  eithei  seium- 
albumin  or  a  proteid  body  of  another  nature.  Later  the  presence  o 
small  amounts  of  albumin  in  the  urine  may  sometimes  follow  unusua  y 
violent  exercise,  over-eating,  cold  bathing  or  indigestion.  In  these  cases 
the  albumin  is  usually  nucleo-albumin,  and  no  granular  or  epithelm  cas  s 
or  renal  epithelium  is  found  in  the  urine,  although  occasionally  nya  me 

1  Amer.  Jour.  Dis.  Child.,  1911,  I,  139. 

2  Brit.  Med.  Jour.,  1921,  I,  671. 
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casts  may  be  present  in  small  numbers.  Under  these  circumstances  the 
condition  is  a  functional  disturbance  not  dependent  upon  any  organic 
lesion,  and  possesses  no  pathological  significance. 

(i b )  Orthostatic  Albuminuria.— (Orthotic  A  Ibuminuria;  Postural  A  Ibumi- 
nuria;  Cyclic  Albuminuria;  Lordotic  Albuminuria .)  Although  this,  form 
of  albuminuria,  early  described  especially  by  Pavy,1  is  in  a  sense  physio¬ 
logical,  since  it  has  no  organic  renal  change  as  its  basis,  it  presents  certain 
peculiarities  which  warrant  for  it  a  separate  consideration. 

Etiology. — It  is  not  an  uncommon  affection;  Gotzky,2  having  found 
it  in  5)4  per  cent,  of  one  series  of  2158  children  of  from  5  to  14  years,  and 
in  4.4.  per  cent,  of  another  series  of  2031  children.  It  is  seen  particularly 
in  later  childhood,  and  with  about  equal  frequency  in  males  and  females. 
In  Heubner’s3  series  of  56  cases,  22,  i.e.  39.29  per  cent.,  occurred  m  indi¬ 
viduals  of  15  years  of  age  or  less.  It  is  uncommon  before  later  childhood. 
A  disposition  to  manifest  itself  in  certain  families  has  also  been  noted.  Of 
the  various  theories  proposed  to  account  for  its  occurrence  the  prevailing 
one  attributes  it  to  circulatory  disturbance,  such  as  produced  by  the 
change  of  position  from  the  recumbent  to  the  upright  ( postural  albumin¬ 
uria),  associated  with  an  alteration  of  the  blood-pressure  which  consists, 
according  to  Erlanger  and  Hooker4  in  a  rise  in  diastolic  pressure  and  a 
corresponding  decrease  in  pulse-pressure.  It  should  be  stated,  however, 
that  Bass  and  Wessler5  in  a  study  upon  a  series  of  cases  in  children  found 
the  blood-pressure  differing  but  little  from  the  normal  condition.  On 
account  of  the  influence  of  lumbar  lordosis  the  disease  has  been  denomi¬ 
nated  lordotic  albuminuria  by  Jehle,6  pressure  being  exercised  upon  the 
renal  vessels  by  the  spinal  curvature.  In  support  of  this  view  is  the 
observation  of  Sonne7  that  the  left  kidney,  which  would  naturally  be  more 
subject  to  compression,  is  the  one  which  excretes  the  albumin.  That, 
however,  not  all  children  with  lordosis  suffer  from  lordotic  albuminuria  is 
an  indication  that  other  factors,  possibly  a  vasomotor  instability,  exert 
an  influence  as  well  (Saito).8  Rieser  and  Rieser9  believe  that  the  stasis  is 
produced  by  pressure  exerted  by  the  aorta  and  the  mesenteric  artery 
upon  the  left  renal  vein  between  them. 

Symptoms. — -The  characteristic  symptom  is  the  appearance  of  albu¬ 
min  in  the  urine  at  certain  definite  periods  of  the  twenty-four  hours. 
Oftenest  it  is  seen  in  that  secreted  during  the  daytime,  but  not  in  that 
which  has  accumulated  in  the  bladder  during  the  night.  Thus  the  urme 
passed  on  first  rising  contains  no  albumin  while  that  excreted  in  the  after¬ 
noon  shows  its  presence.  The  influence  of  posture  is  decided.  The 
erect  position  of  the  upper  portion  of  the  body,  especially  if  the  shoulders 
are  thrown  back  to  exaggerate  the  lordotic  curve  of  the  lumbar  region, 
increases  the  amount  of  albumin  excreted.  Hempelmann10  has  found 
that  this  produces  also  a  retardation  of  elimination  in  the  phenolsulphon- 
phthalein  test.  In  normal  children  it  is  without  influence.  The 
albumin  is  generally  in  small  amount  only.  It  may  be  solely  a  proteid 
body  precipitated  by  acetic  acid  (nucleo-albumin?),  or  there  may  be 

1  Lancet,  1885,  II,  706. 

2  Jahrb.  f.  Kinderheilk,  1910,  LXXI,  427. 

3  Henoch’s  Festschrift,  1890,  170. 

4  Johns  Hopk.  Hosp.  Rep.,  1904,  XII,  145. 

5  Arch.  Int.  Med.,  1914,  XIII,  39. 

6  Die  lordotische  Albuminurie,  1909. 

7  Zeitschr.  f.  klin.  Med.,  1920,  XC,  1. 

8  Amer.  Jour.  Dis.  Child.,  1921,  XXII,  388. 

9  Jour.  Amer.  Med.  Assoc.,  1922,  LXXVIII,  644. 

10  Amer.  Jour.  Dis.  Child.,  1915,  X,  418. 
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serum-albumin  in  addition.  No  casts  are  present,  except  occasionally 
some  of  a  hyaline  nature.  Some  of  the  subjects  are  in  apparently  perfect 
health  in  other  respects;  more,  however,  show  pallor,  digestive  disturb¬ 
ances,  malaise,  faulty  general  nutrition,  or  fatigue  from  slight  cause;  or 
nervous  symptoms  of  various  sorts  including  headache,  drowsiness,  vertigo, 
a  tendency  to  syncope,  and  evidences  of  a  neurotic  temperament.  The 
blood  may  not  reveal  an  anemic  condition,  even  in  children  who  are  pale. 

Course  and  Prognosis. — The  course  of  the  disease  is  prone  to  be  slow. 
Sometimes  there  are  intermissions  during  which  albumin  disappears 
completely  for  weeks  or  months.  The  ultimate  prognosis  is  usually 
considered  good,  and  the  disorder  tends  to  disappear  as  adolescence  is 
passed  Langstein1  and  others  maintain  that  the  disease  never  eventu¬ 
ates  in  nephritis,  and  may  exist  for  years  without  doing  damage;  and  that 
patients  who  have  finally  shown  the  evidences  of  renal  inflammation 
were  in  reality  suffering  from  this  from  the  beginning,  with  a  tendency  to 
that  intermittent  elimination  of  albumin  which  is  not  uncommon!} 
observed  in  nephritis. 

Diagnosis.—' The  facts  mentioned  make  the  diagnosis  difficult,  since 
only  careful  prolonged  observation  can  produce  assurance  that  an  inter¬ 
mittent  albuminuria  is  not  the  manifestation  of  nephritis  m  its  early 
state  or  during  recovery.  Yet  the  importance  of  a  correct  diagnosis  is 
evident,  as  otherwise  a  child  may  be  subjected  to  long-continued  and 
rigorous  treatment  for  nephritis,  when  no  such  disorder  exists.  Apart 
from  the  intermittent  character  of  the  albuminuria  as.  described,  the 
differentiation  rests  upon  the  absence  in  orthostatic  albuminuria  of  granu¬ 
lar  and  epithelial  casts,  enlargement  of  the  heart,  edema,  and  retinitis. 

Treatment. — This  consists  in  the  improvement  of  the  general  health, 
a  defect  in  which  so  often  underlies  the  renal  condition.  Ao  alteration 
of  the  diet  is  required,  except  such  as  may  aid  m  the  removal  of  any 
attending  dyspeptic  symptoms.  Nassau2  found  the  albuminuria  near  y 
always  subsiding  under  the  administration  of  an  alkali.  Anemia  demands 
treatment  if  present.  A  moderate  amount  of  exercise  is  permissible, 
but  that  of  a  violent  nature  is  to  be  forbidden,  as  is  prolonged  stand¬ 
ing.  The  advisability  of  rest  in  bed  during  a  portion  of  each  day  is 
disputed.  Abundant  out-door  life  in  a  favorable  climate  is  of  great 
importance.  Efforts  should  be  made  to  correct  a  lordosis  present  by 
proper  postural  and  gymnastic  treatment;  but  the  wisdom  of  wearing 
an  apparatus  for  this  purpose  is  questionable.  Mechanical  apparatus 
devised  to  relieve  a  kidney  in  the  condition  of  ptosis  ha\e  not  me 

wffh^success^e  Albuminuria  _The  exact  nature  of  this  disorder  is  not 
definitely  determined,  some  believing  that  the  cioudy  swelhng  of  th 
cells  of  the  glomeruli,  which  appears  to  be  the  cause,  sho^  ^tC^l 
ered  as  a  pathological  lesion;  others  denying  this  In  any 'event ;  it  cannot 
properly  be  designated  a  nephritis,  since  the  element  of  inflammation 
Twanting.  Th!  majority  of  cases  of  acute  infectious  ^ases  with 

continued  fever  exhibit  small  amounts  of  albumin  m 
fact  elevation  of  temperature  from  whatever  cause  is  liable  to  Have 
this* result.  On  the  cessation  of  the  fever  the  albuminuria  ^appears. 
Hyaline  casts  and  even  an  occasional  epithelial  cast  may  be  prese  . 
(See  Acute  Degeneration  of  the  Kidneys,  p.  441.) 

1  Pfaundler  und  Schlossmann,  Handbuch  der  Kinderheilk.,  1910,  IV ,  19. 

2  Zeitschr.  f.  Kinderh.,  1922,  XXXIII,  158. 
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(d)  Adventitious  Albuminuria. — Only  the  reminder  need  be  given  here 
that  the  presence  in  the  urine  of  blood,  bacteria  or  pus  from  any  source 
will  produce  an  albuminuria.  Microscopical  examination  reveals  the 
cause. 

(e)  Albuminuria  from  Organic  Renal  Disease. — This  variety  will 
be  considered  later  under  the  respective  headings  of  the  different  diseases 
of  the  kidneys. 

2.  Pyuria. — This  is  characterized  by  the  appearance  in  the  urine  of 
pus-corpuscles,  at  least  6  to  8  to  every  high-power  (4  mm.  or  Y  in.  objec¬ 
tive)  field  of  uncentrifuged  urine,  generally  with  epithelial  cells  from  the 
bladder  or  the  pelvis  of  the  kidney.  Another  method  of  determining  the 
existence  of  pyuria  is  the  direct  counting  of  the  number  of  cells  in  a  cubic 
millimeter  (see  Pyelitis  p.  469).  If  the  pus  is  abundant  the  urine  will 
show  the  presence  of  albumin  and  there  will  be  a  whitish  or  yellowish- 
white,  dense  sediment,  while  the  supernatant  urine  is  turbid.  Pyuria 
may  be  produced  by  various  causes  and  may  be  either  acute  or  chronic. 
When  dependent  upon  a  vulvo-vaginitis  the  pus  is  present  usually  in  small 
amount.  Pyuria  resulting  from  an  inflammation  of  the  urethra  is  uncom¬ 
mon  in  early  life.  Cystitis  gives  rise  to  pyuria  generally  with  an  admix¬ 
ture  of  mucus ;  the  urine  being  either  acid  or  alkaline  and  the  pus  usually 
not  in  large  amount.  Oftenest  in  children  it  is  acid,  since  infection  by 
the  colon  bacillus  is  the  most  frequent  cause  at  this  period  of  life.  The 
commonest  source  of  pyuria  in  children  is  inflammation  of  the  pelvis  of  the 
kidney.  (See  p.  465.)  It  may  also  be  the  result  of  renal  calculi,  tubercu¬ 
losis  of  the  kidney,  or  pyonephrosis.  In  all  these  the  urine  is  acid  and 
the  pus  often  present  in  large  amount.  Acute  nephritis  exhibits  scattered 
pus-cells  with  epithelial  casts  in  the  urine. 

Sometimes  an  unusually  large  quantity  of  pus  is  found  in  the  urine, 
but  soon  nearly  or  entirely  disappears.  This  is  the  case  when  an  abscess 
from  without  the  kidney,  as  of  a  perinephritis,  perityphilitis,  or  of  other 
nature,  ruptures  into  the  urinary  tract. 

The  treatment  of  pyuria  depends  upon  the  cause. 

3.  Bacteruria.  Bacilluria. — Although  numerous  microorganisms 
are  found  in  most  cases  of  pyuria,  the  term  is  more  conveniently  applied 
to  those  cases  in  which  there  is  an  excretion  of  bacteria  in  unusual  numbers 
without  the  presence  of  pus  and  generally  without  constitutional  symp¬ 
toms.  The  urine  is  cloudy  from  the  great  quantity  of  germs  present, 
usually  colon  bacilli.  This  disease  is  seen  at  any  period  of  early  life, 
oftenest  in  females,  but  seems  to  be  an  uncommon  one.  Mellin1  found 
but  11  cases  in  medical  literature  to  which  he  added  10  of  his  own;  this 
large  addition  indicating  that  a  systematic  examination  of  the  urine 
would  show  the  disorder  more  frequent  than  has  been  supposed.  In  fact 
Schwartz,2  in  examining  the  urine  of  63  infants  with  gastro  intestinal 
disorders,  found  bacilli  in  more  than  50  per  cent.,  and  in  21.4  per  cent, 
enough  to  constitute  a  bacilluria.  Bacteruria  may  be  an  early  symptom 
of  pyelitis  or  cystitis  and  require  the  treatment  suitable  for  these. 

4.  Hematuria. — Red  blood-cells  may  appear  in  the  urine  either  in 
such  small  numbers  that  only  microscopic  examination  reveals  them,  or 
in  such  large  amount  that  the  urine  is  of  a  blood-red  or  a  brown  color. 
Intermediate  between  these  is  the  urine  with  sufficient  blood  to  give 
it  a  characteristic  “ smoky’7  appearance.  The  causes  are  various.  In 
infancy  hematuria  may  be  evidence  of  the  hemorrhagic  disease  of  the 

1  Jahrb.  f.  Kinderheiik.,  1903,  LVIII,  40. 

2  Arch,  of  Pediat.,  1918,  XXXV,  1. 


ALTERATIONS  IN  THE  CHARACTER  OF  THE  URINE 


431 


new-born,  acute  nephritis,  scurvy,  tumors  of  the  kidney,  sepsis,  or  uric 
acid  infarction.  Later  it  is  a  symptom  of  calculus  in  the  kidney  or  else¬ 
where  in  the  urinary  tract,  purpura,  hemorrhagic  forms  of  the  acute 
infectious  disorders,  nephritis,  tumors  of  the  kidney  or  bladder,  tubercu¬ 
losis  of  the  kidney,  severe  passive  renal  congestion,  hemophilia,  leuke¬ 
mia,  bilharzia,  malaria,  renal  angioma,  echinococcus-disease,  trauma,  and 
the  action  of  irritant  poisons. 

An  idiopathic  hematuria  of  unknown  origin  has  been  observed  in  rare 
instances  generally  in  male  adults  but  it  may  occur  in  children.  It  is 
congenital  in  its  origin.  Guthrie1  reported  12  instances  in  2  generations  of 
a  single  family.  The  bleeding  may  be  persistent  or  may  come  on  in 
recurrent  attacks  lasting  a  few  days  or  weeks,  and  the  entire  process  may 
continue  perhaps  some  years.  Slight  constitutional  symptoms  may  be 
present. 

The  determination  of  the  seat  of  hemorrhage  in  hematuria  is  often 
very  difficult.  The  presence  of  blood-casts  is  proof  of  the  renal  origin, 
but  their  absence  is  of  no  diagnostic  value.  Large  hemorrhages  are 
generally  from  the  kidney.  Cystoscopic  examination  or  ureteral  cathe¬ 
terization  at  the  time  of  hemorrhage  may  show  from  what  region  the 
blood  is  coming.  If  the  blood  appears  only  at  the  beginning  or  the  end 
of  micturition  it  is  probably  from  the  lower  urinary  tract. 

The  diagnosis  of  hematuria  can  be  made  certain  often  only  by  micro¬ 
scopic  examination  and  the  discovery  of  red  blood-corpuscles.  Not  infre¬ 
quently  in  infancy  urine  is  passed  which  stains  the  diaper  a  slightly  red 
color,  dependent  upon  urates  or  the  coloring  matter  of  the  urine,  but 
which  is  often  supposed  to  be  due  to  blood. 

The  prognosis  depends  upon  the  etiology  and  the  treatment  is  chiefly 
that  of  the  cause.  In  addition  the  child  should  be  kept  at  rest  in  bed  and 
given  a  light  diet,  and  injections  of  horse-serum,  human  serum  or  whole 
blood  may  be  administered  if  the  hemorrhage  is  severe. 

5.  Hemoglobinuria. — The  urine  in  this  disorder  exhibits  the  coloring 
matter  of  the  blood,  but  with  very  few  red  blood-corpuscles,  or  none  at 
all.  Albumin  is  generally  present  in  small  amount,  and  there  is  a  brown¬ 
ish  precipitate  which  under  the  microscope  is  seen  to  consist  of  granular 
pigment.  Hyaline  and  granular  casts  are  usually  found.  The  urme 
macroscopically  is  red  or  reddish-brown  in  color  and  sometimes  almost 
black.  That  the  color  depends  upon  hemoglobin  or  methemoglobm 
may  be  shown  by  Heller’s  test  or  by  the  spectroscope. 

Hemoglobinuria  may  be  seen  in  severe  infectious  diseases;  be  one  of 
the  results  of  burns;  be  produced  by  certain  parasites;  or  depend  upon  the 
action  of  certain  mineral  or  other  poisons  such  as  carbolic  acid,  chlo¬ 
rate  of  potash,  oxalic  acid,  arsenic,  phosphorus,  carbon  monoxide,  chloro¬ 
form  and  quinine,  or  follow  transfusion  with  blood  of  the  wrong  type. 
Hemoglobinuria  of  the  new-born  has  already  been  described  ( V  ol.  I, 
p.  296).  A  rare  condition  in  children  is  that  entitled  “paroxysmal  hemo¬ 
globinuria.”  According  to  Hermann2  only  about  24  cases  have  been 
published  occurring  at  this  period  of  life.  The  cause  of  this  vanety  is  no 
certainly  known,  but  the  action  is  clearly  a  hemolytic  one  taking  place  a 
the  time  of  the  attack,  and  the  resistance  of  the  red  cells  is  dimims  ec 
(Reiss)  ^ 

Hemoglobinuria  may  be  witnessed  either  in  infancy  or  childhood. 
Some  cases  appear  to  depend  upon  chilling  of  the  surface  ol  the  o  y. 

1  Lancet,  1902,  I,  1243. 

2  Arch,  of  Pediat.,  1903,  XX,  105. 

3  Jahrb.  f.  Kinderheilk.,  1913,  LXX\  III,  /-3. 
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others  on  over-exertion;  others  on  syphilis.  In  77  reported  cases  occur¬ 
ring  at  different  periods  of  life  Stempel1  found  syphilis  present  in  29.8  per 
cent.  The  passing  of  hemoglobin  may  be  preceded  by  chilliness,  fever, 
digestive  symptoms,  prostration,  and  sometimes  headache  or  pain  in  the 
lumbar  region.  In  some  instances  there  are  evidences  of  vasomotor 
spasm,  such  as  cyanosis,  coldness  of  the  extremities  and  pallor.  Other 
cases  have  no  symptoms  except  the  urinary  ones.  The  discharge  of 
hemoglobin  may  last  from  some  hours  to  1  or  2  days. 

The  prognosis  of  hemoglobinuria  depends  upon  the  cause.  In  the 
paroxysmal  variety  the  disease  itself  is  usually  not  dangerous,  except 
through  the  development  of  complications,  chiefly  nephritis.  Treat¬ 
ment  consists  in  rest  and  warmth,  and  especially  of  residence  in  a  warm 
climate.  Antisyphilitic  remedies  are  indicated  in  some  cases. 

6.  Glycosuria.  (. Lactosuria ,  etc.). — Sugar  in  some  form  is  not  infre¬ 
quently  found  in  very  small  amount  in  the  urine  of  apparently  healthy 
infants  in  the  early  months  of  life.  (See  Vol.  I,  p.  57.)  In  infants  with 
gastrointestinal  diseases  there  is  an  increased  tendency  for  lactose  to 
pass  the  intestinal  wall  unchanged  and  appear  in  the  urine.  Yet  Schloss,2 
as  a  result  of  a  study  of  82  infants  with  severe  disturbances  of  this  nature, 
discovered  that  the  reducing  substance  was  nearly  always  glucose. 
Lactosuria  was  uncommon.  Gaujoux3  found  that  the  feeding  of  large 
amounts  of  saccharose  to  normal  infants  was  capable  of  producing  a 
transient  saccharosuria  in  them,  sometimes  with  glucose  in  small  amount 
as  well;  or  it  may  be  eliminated  partly  as  levulose  or  as  dextrose  (Aschen- 
heim).4  The  temporary  presence  of  a  small  quantity  of  glucose  in  the 
urine  in  healthy  children  given  unusually  large  amounts  of  sugar,  or 
sometimes  of  starchy  food,  is  termed  alimentary  glycosuria.  A  transient 
glycosuria  may  sometimes  result,  too,  from  the  action  of  such  poisons  as 
mercury,  opium,  or  carbon  dioxide;  may  at  times  occur  in  the  course  of  the 
infectious  diseases,  or  of  disorders  interfering  with  respiration,  such  as 
pertussis  and  pneumonia;  or  may  be  attendant  upon  certain  nervous 
maladies,  as  convulsions,  meningitis,  intracranial  tumors,  or  injury  from 
fracture  of  the  skull.  The  continued  excretion  of  a  large  amount  of  sugar 
is  seen  in  diabetes.  An  uncommon  condition  at  any  period  of  life  is  that 
in  which  the  form  of  sugar  called  pentose  is  found  in  the  urine  ( pentosuria ). 
It  is  important  only  in  that  it  must  be  differentiated  from  diabetes.  It 
does  not  respond  to  the  fermentation  test.  In  childhood  it  is  rare.  Aron5 
reported  an  instance  in  a  boy  of  5  years. 

It  is  of  particular  importance  in  determining  the  existence  of  sugar 
in  the  urine  to  remember  that  other  reducing  bodies  may  be  present.  The 
copper-test  alone  must,  therefore,  not  be  depended  upon,  and  the  fermen¬ 
tation-test  or  that  with  phenylhydracin  be  used  or  the  polariscope 
employed.  Further,  too,  is  to  be  remembered  that  to  constitute  diabetes 
there  must  be  the  constant  presence  of  a  considerable  amount  of  glucose 
in  the  urine  and  that  the  occurrence  of  sugar  of  other  nature  is  not  a 
symptom  of  the  disease.  Even  glucose  is  not  positive  proof  of  the  existence 
of  true  diabetes,  in  which  there  must  be  for  the  diagnosis  an  increase  in 
the  amount  of  sugar  in  the  blood.  (See  Vol.  I,  p.  763.)  In  the  so-called 
renal  diabetes  there  is  simply  a  glycosuria,  perhaps  always  present,  but 
the  blood-sugar  is  normal.  The  quantity  of  sugar  excreted  in  this  condi- 

1  Centralbl.  f.  d.  Grenzgebiete  d.  Med.  u.  Chirurg.,  1902,  V,  184. 

2  Amer.  Jour.  D is.  Child.,  1921,  XXI,  211. 

3  Ann.  de  med.  et  de  chir.  inf.,  1913,  XVII,  129. 

4  Monatsschr.  f.  Kinderh.,  1921,  XXII,  302. 

5  Monatsschr.  f.  Kinderheilk.,  Orig.,  1913,  XII,  177. 
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tion  is  not  influenced  to  any  considerable  extent  by  the  amount  of  the 
carbohydrate  intake. 

Whether  or  not  sugar  will  appear  in  the  urine  of  the  normal  infant 
seems  to  depend  upon  the  quantity  and  the  variety  ingested.  According 
to  Aschenheim1  lactose  will  be  found  if  the  amount  equals  6  to  8  grams  per 
kilogram  (2.72  to  3.63’grains  per  pound)  of  the  body- weight;  dextrose  with 
8  to  12  grams  (3.63  to  5.44  grains  per  pound)  and  saccharose  with  6  to  8 
grams  (2.72  to  3.63  grains  per  pound). 

7.  Lithuria.  Uric-acid  Infarcts. — Lithuria,  or  the  excretion  of 
uric  acid  or  its  salts  in  abnormal  amount,  is  found  in  early  life  under 
several  conditions.  The  cause  is  either  an  insufficient  secretion  of  water 
by  the  kidneys,  or  an  over-production  of  uric  acid  or  of  urates.  Children 
of  any  age  with  indigestion  are  liable  to  an  excess  of  it.  In  infancy  the 
condition  may  show  itself  in  the  form  of  a  whitish  or  reddish  deposit 
upon  the  diaper.  The  presence  of  fever,  too,  increases  the  percentage  of 
uric  acid  excreted,  partly  probably  through  its  increased  production 
and  partly  through  concentration  of  the  urine.  In  the  new-born  the 
amount  of  water  in  the  urine  may  be  so  diminished  that  a  deposit  of 
uric  acid  or  urates  takes  place  in  the  straight  tubules  of  the  kidney  produc¬ 
ing  uric  acid  infarctions.  A  slight  development  of  this  condition  is  very 
common.  Generally  the  crystals  are  washed  out  in  the  early  weeks 
of  life  as  the  secretion  of  water  becomes  more  free.  In  passing  they  may 
give  rise  to  priapism  and  to  severe  abdominal  pain,  shown  by  attacks 
supposed  to  be  ordinary  intestinal  colic.  The  evidence  of  the  passage 
may  be  seen  upon  the  diaper.  In  the  treatment  of  lithuria  the  adminis¬ 
tration  of  water  freely,  preferably  alkalinized  by  the  addition  of  citrate 
of  potash,  8  to  10  grains  (0.52  to  0.65)  during  the  24  hours,  aids  in  relieving 
the  condition. 

It  is  to  be  borne  in  mind  that  an  excess  of  uric  acid  cannot  be  deter¬ 
mined  by  the  mere  discovery  of  a  precipitate  in  the  urine,  since  various 
conditions  may  make  the  urates  on  this  occasion  more  insoluble  than 
usual;  nor  by  the  chemical  analysis  of  a  small  quantity  of  the  fluid  from 
a  single  passage.  A  high  acidity  of  the  urine  may  readily  account  Ioi 

the  precipitate.  . 

8.  Indicanuria. — Indican  is  generally  absent  from  the  urine  m 
healthy  breast-fed  infants,  but  present  in  small  amount  in  those  artihcaily 
fed.  When  in  larger  quantity  it  usually  depends  upon  digestive  distur 
ances  in  which  abnormal  putrefaction  of  proteid  matter  in  the  intestine 
is  taking  place.  It  is  a  frequent  attendant  upon  constipation.  It  may 
also  less  commonly  result  from  decomposition  of  protein  occurring  in 
other  parts  of  the  body.  The  usual  indications  for  treatment  are  to  a  er 
the  diet  in  such  a  way  as  to  hinder  abnormal  intestinal  changes,  especia  y 

by  diminishing  the  amount  of  protein  ingested.  '  1  u  , 

9.  Lipuria. — This  is  characterized  by  the  appearance  of  fat-globuie 
in  the  urine;  guarding  against  mistaking  for  this  the  adventitious  presence 
of  fat  in  the  vessels  into  which  the  urine  is  passed,  or  present  on  a  ca  e  er 
which  had  been  employed.  The  existence  of  fat  in  the  urine  may  eP^n 
upon  an  excessive  amount  of  fat  in  the  food,  or  upon  fatty  degeneia  i 
of  the  kidneys.  It  is  also  seen  typically  in  chyluria,  m  which  the^at 
is  present  in  sufficiently  large  amount  to  give  the  urine  a  milky  appearanc  . 
Albumin  also  is  always  found  in  chyluria  and  sometimes  red  oo  c 

as  well.  The  course  is  chronic  and  the  prognosis  uncertain, 
cases  are  due  to  the  presence  of  ffiaria,  which  may  be  discovere  m 

1  hoc.  cit. 
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blood.  Non-parasitic  chyluria  is  a  rare  affection  in  early  life.  Hyman- 
son1  reported  a  case  in  a  boy  of  8  years,  and  could  find  only  5  others  in 
which  the  patients  could  in  any  way  be  called  children.  Goebel2  writing 

later  could  collect  but  7  instances.  . 

10.  Acetonuria. — The  various  acetone-bodies,  acetone,  aceto-acetic 
acid  and  0-oxybutyric  acid,  occur  in  the  urine  under  various  conditions, 
but  the  cause  in  all  is  a  disturbance  of  metabolism,  particularly  of  that  of 
the  fat,  although  other  elements  may  share  in  the  process.  The  lack  ot 
ingestion  or  lack  of  assimilation  of  the  carbohydrates  is  the  cause  ol  the 
faulty  fat-metabolism.  (See  Yol.  I,  p.  42.)  Acetonuria  is  especially  well 
seen  in  diabetes  and  in  the  recurrent  vomiting  of  children,  (See  Vol.  1,  p. 
763  and  Vol.  II,  p.  64.)  It  occurs  also  in  acute  gastrointestinal  diseases 
and  acute  febrile  disorders,  especially  pneumonia  and  the  infectious  fevers, 
and  in  many  conditions  of  autointoxication  of  intestinal  origin,  and  it 
appears  in  all  hunger-states  when  no  food  is  taken  or  retained.  It  is  to 
be  clearly  distinguished  from  Acidosis.  (See  Vol.  I,  p.  756.) 

11.  Urobilinuria. — Urobilin  in  the  urine  in  small  amount  has  no 
special  significance.  It  is  not  found  in  the  case  of  breast-feel  children, 
but  is  often  present  in  the  bottle-fed.  It  may  occur  in  increased  quantity 
in  those  with  intestinal  disorders,  pernicious  anemia,  infantile  scurvy, 
some  febrile  infectious  diseases,  and  in  hemorrhagic  disorders. 

12.  Alkaptonuria. — This  is  an  unusual  congenital  condition 
depending  upon  disturbed  protein-metabolism,  sometimes  familial  and 
occasionally  directly  transmitted.  It  appears  in  early  infancy  and  lasts 
indefinitely.  The  characteristic  is  the  passage  of  urine  which  is  at  first 
normal  in  color,  but  which  on  exposure  to  air  becomes  brown  or  de©P 
black.  It  gives  a  reddish  black  precipitate  with  copper-solutions.  This 
change  depends  upon  the  presence  of  homogentesic  acid  or  allied  aro¬ 
matic  substances.  It  may  be  associated  with  pigmentation  of  the  skin. 
Alkaptonuria  appears  to  have  no  influence  whatever  upon  the  general 
health.  Sometimes  in  later  life  chronic  affections  of  the  joints  have  been 

found  associated  with  it.  .  ,  . 

13.  Cystinuria. — In  this  disease,  occasionally  observed,  which  is 

often  familial  and  hereditary  and  in  most  cases  congenital,  cystm  is 
found  in  the  urine  in  the  form  of  the  characteristic  plates,  or  may  be 
retained  in  the  bladder  and  form  a  calculus.  Except  for  the  dangei  o 
the  latter,  the  anomaly  appears  to  exert  no  influence  upon  the  genera 

health.  .  . 

14.  The  Diazo  Reaction.— This  is  not  present  m  the  urine  ot 

healthy  breast-fed  infants,  nor  is  it  produced  in  the  course  of  the  majority 
of  febrile  or  other  diseases.  It  is  found  constantly,  however,  in  measles, 
typhoid  fever,  and  most  forms  of  tuberculosis,  and  it  may  occur  m  some 

cases  of  other  infectious  disorders.  # 

15.  Abnormally  Colored  Urine. — Occasionally  the  abnormal  color 
of  the  urine  when  passed  attracts  attention.  Apart  from  the  red  tint  due 
to  blood;  the  reddish-yellow  shade  from  the  presence  of  bile,  and  the  dis¬ 
coloration  produced  by  reddish  urates,  we  may  find  certain  colors  the 
result  of  the  action  of  drugs  or  other  chemical  substances.  Few  of  these 
are  liable  to  be  causative  factors  in  early  life,  except  those  present  m  some 
of  the  artificially  colored  candies.  Thus  a  green  or  blue  urine  has  been 
produced  by  the  ingestion  of  methylene  blue;  purple  or  red  by  fuchsm, 
a  magenta  by  phenolphthalein ;  a  red  with  a  greenish  fluorescence  by 
eosin.  Black  or  very  dark  urine  may  be  a  symptom  of  carbolic  aci 

1  Amer.  Jour.  Dis.  Child.,  1916,  XI,  455. 

2  Arch.  f.  Kinderheilk.,  1921,  LXX,  122. 
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poisoning  or  be  [due  to  the  presence  of  melanin  brought  about  in  different 
ways,  and  yellow  urine  may  result  from  the  ingestion  of  carotin-contain¬ 
ing  foods. 

16.  Ammoniacal  Urine. — Not  infrequently  the  urine  of  an  infant 
smells  strongly  of  ammonia  after  it  is  evacuated.  If  considerable  time 
has  elapsed  and  decomposition  is  well  under  way  this  characteristic  is  a 
matter  of  no  moment;  but  in  the  cases  where  a  strong  odor  of  ammonia 
develops  soon  after  the  emptying  of  the  bladder  the  indication  is  that 
there  is  a  disturbance  of  the  metabolism  present,  and  that  an  excess  of  acid 
has  taken  from  the  tissues  the  available  fixed  alkali  and  necessitated  a 
combination  of  the  remaining  acid  with  the  ammonia,  instead  of  the  usual 
transformation  of  this  into  urea  being  consummated.  The  condition 
is  often  brought  about  by  the  excessive  formation  of  fatty  acids,  dependent 
oftenest  upon  a  malassimilation  of  the  fat  of  the  food.  The  therapeutic 
indications  are  to  administer  alkalies,  which  will  prevent  the  abnormal 
combination  and  the  robbing  of  the  tissues  of  the  fixed  alkali;  and  at 
the  same  time  to  order  the  diet  appropriate,  to  the  intent  that  an  excess 
of  acids  shall  not  be  produced  (South worth).1 


CHAPTER  II 

DISEASES  OF  THE  KIDNEYS 


TESTS  OF  RENAL  FUNCTION 


Various  tests  have  been  devised  to  determine  the  functional  capacity 
of  the  kidney.  Some  of  these  have  not  as  yet  been  put  upon  an  exact 
enough  basis  to  be  of  practical  help,  and  others  have  not  been  sufficiently 
applied  to  children  to  determine  their  value  in  them.  It  should  be  remem¬ 
bered  that  these  tests  are  more  of  a  guide  to  prognosis  than  they  are  to  the 
diagnosis  of  inflammation  of  the  kidneys,  inasmuch  as  other  conditions 
essentially  non-nephritic  in  nature,  such  as  anhydremia,  intestinal 
obstruction  and  febrile  states,  may  also  cause  a  temporary  loss  of  the 
functional  capacity  of  the  kidney;  nor  are  they  particularly  reliable  in 
differentiating  the  types  of  nephritis  from  each  other.  No  one  of  them 
gives  exact  information  and  they  do  not  always  agree. 

Phenolsulphonephthalein  Test. — Since  first  recommended  by 
Rowntree  and  Geraghty2  this  test  has  been  widely  used.  The  normal 
values  for  the  urinary  excretion  of  this  dye  are  practically  the  same  in 
children  as  in  adults,  and  average  about  40  to  60  per  cent,  at  the  end  of  the 
1st  hour  after  its  intramuscular  injection,  and  about  65  to  85  per  cent,  by 
the  end  of  the  2nd  hour,  with  slightly  higher  values  after  intravenous 
injection.  The  technique  of  the  test  as  adapted  to  children  and  infants 
by  Gittings  and  Mitchell3  is  as  follows : 

The  older  children  pass  urine  before  the  test,  but  the  infants  and 
younger  children  are  not  catheterized  at  this  time,  since  an  undue  use  oi 
the  catheter  does  not  seem  warranted.  At  this  age  urination  occurs  so 


1  Arch,  of  Pediat.,  1913,  XXX,  732. 

2  Jour.  Pharm.  and  Exper.  Therap.,  1909—1910,  I,  o/9. 

3  Amer.  Jour.  Dis.  Child.,  1917,  XIV,  174. 
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frequently  that  the  amount  of  urine  residual  at  the  time  the  test  is  begun 
must  be  small,  in  the  absence  of  any  signs  of  distention  of  the  bladder. 
The  infants  and  younger  children  are  held  on  Bradford  frames,  and  under 
all  patients  are  placed  clean,  dry,  cotton  pads.  If  any  urine  is  found  to 
have  been  spilled  on  the  pad  during  the  test,  the  results  are  discarded. 
In  the  case  of  all  patients  who  can  not  voluntarily  hold  the  urine,  the  penis 
or  vulva  are  securely  fastened  in  the  mouth  of  a  urinal.  Now  0.5  c.c.  of  a 
solution  containing  3  mg.  of  phenolsulphonephthalein  (half  of  the  amount 
used  in  adults)  are  injected  deeply  into  the  lumbar  muscles. 

Catheterization  with  a  soft  rubber  catheter  is  performed  at  the  end  of 
60  minutes,  or  120  minutes,  or  both,  except  in  older  children  who  are  able 
to  void.  At  the  end  of  the  time  allowed,  the  urine  passed,  or  that 
obtained  by  catheter,  is  alkalinized  with  a  solution  of  sodium  hydroxid; 
diluted  to  500  c.c.  with  water,  instead  of  1000  c.c.,  as  in  the  case  of  adults 
(to  correspond  to  the  reduction  in  the  amount  of  the  drug  used) ;  and  the 
amount  of  phenolsulphonephthalein  is  estimated  by  comparison  in  the 
Dunning  or  other  colorimeter. 

In  interpreting  this  test  it  is  important  to  note  that  the  kidneys  may 
lose  about  50  per  cent,  of  their  function  before  diminished  excretion  of  this 
dye  takes  place.  Values  as  low  as  30  or  40  per  cent,  in  2  hours  indicate  a 
moderate  degree  of  functional  impairment,  and  20  per  cent,  serious 
impairment,  while  in  marked  insufficiency  only  5  or  10  per  cent,  or  less  of 
the  dye  may  appear  after  2  hours.  Functional  failure  of  one  kidney  can 
be  determined  by  ureteral  catheterization. 

Urine  Concentration  Tests. — Renal  function  may  also  be  esti¬ 
mated  by  the  ability  of  the  kidneys  to  eliminate  fluids,  salts  and  nitrogen 
normally  found  in  the  urine;  or  substances  such  as  urea,  potassium  iodide, 
lactose,  table-salt  and  the  like  may  be  administered  and  their  quantitative 
elimination  determined.  The  most  valuable,  as  well  as  the  simplest,  of 
these  tests  is  the  determination  of  the  specific  gravity  as  proposed  by 
Hedinger  and  Schlayer.1  In  carrying  out  this  test  on  children  Hill2 
recommends  the  following  adaptation  of  Mosenthal’s3  technique:  The 
child  is  put  on  a  full,  normal  diet  containing  a  considerable  amount  of  pro¬ 
tein  especially  with  the  noon-meal.  A  capsule  holding  1  gm.  (15.42 
grains)  of  salt  and  a  pill  of  2  grains  (0.12)  of  caffein-sodium  benzoate  are 
given  with  each  meal,  to  take  the  place  of  the  tea  or  coffee  used  in  the 
adult  test-diet.  There  results  a  diet  containing  a  considerable  amount 
of  salt,  protein  and  diuretic  material,  all  of  which  will  stimulate  the  kid¬ 
ney  to  its  maximum  efforts.  Exactly  10  ounces  (295.74)  of  fluid  is  given 
with  each  meal,  and  no  fluid  or  food  whatever  between  meals.  The  urine 
is  collected  in  2-hour  periods  from  7  A.M.  to  7  P.M.,  the  amounts  passed 
being  kept  separate,  and  the  night-urine  in  one  specimen  from  7  P.M.  to 
7  A.M.  The  specific  gravity  of  each  specimen  of  urine  is  recorded.  The 
normal  response  shows  a  wide  variation  in  gravity  between  the  different 
specimens,  at  least  8  or  10  points  between  the  higest  and  lowest.  Nor¬ 
mally  the  night-urine  is  small  in  amount  and  almost  always  has  a  specific 
gravity  of  1020  or  over.  Not  over  300  c.c.  (10.14  fl.  oz.)  of  urine  should  be 
voided  during  the  night  by  the  normal  child.  The  child  with  damaged 
kidneys,  on  the  other  hand,  is  unable  to  vary  the  concentration  of  the 
urine  and  the  gravity  of  the  individual  specimens  may  differ  only  1  or  2 
points.  In  the  nephritic  the  night-specimen  will  be  large  in  amount  and 
of  a  low  specific  gravity.  Yet  this  test  may  show  fixation  of  the  specific 

1  Deutsch.  Arch.  f.  klin.  Med.,  1914,  CXIV,  120. 

2  Jour.  Amer.  Med.  Assoc.,  1920,  LXX\ ,  596. 

3  Arch.  Int.  Med.,  1915,  XVI,  733. 
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gravity  when  no  very  serious  damage  to  the  kidneys  exists,  and 
when  the  phenolsulphonephthalein  elimination  is  normal  and  the  non¬ 
protein  nitrogenous  constituents  of  the  blood  little,  if  any,  increased. 

Blood-Chemistry  and  the  Renal  Function. — In  some  types  of 
nephritis  the  ability  of  the  kidney  to  eliminate  certain  constituents  of  the 
blood  is  diminished.  These  substances,  with  the  normal  amounts  in  the 
blood  in  children,  are  as  follows.  (See  also  Vol.  I,  p.  54.) 


Non-protein  nitrogen 

Urea-nitrogen . 

Uric  acid . 

Creatinin . 

Cholesterol . 

Chlorides . 


Mg.  per  100  c.c.  blood 

...  20-  40 

...  12-  20 
1-4 
1-2 
, . . .  150-175 
...  500-600 


The  most  important  of  these  are  urea-nitrogen,  uric  acid  and  creatinin. 
The  non-protein  nitrogen  includes  the  nitrogen  in  these,  the  urea  constitut¬ 
ing  about  50  per  cent,  of  the  total.  It  is  generally  agreed  by  most  investi¬ 
gators  that  the  kidney  eliminates  creatinin  most  readily,  then  urea  and 
next  uric  acid.  When  the  urea-nitrogen  rises  to  30  or  40  mg.  and  the 
uric  acid  to  6  or  8  a  moderate  impairment  of  renal  function  is  indicated. 
With  values  such  as  80  or  100  for  urea-nitrogen  and  12  to  15  for  uric  acid 
there  is  usually  serious  insufficiency  and  uremia  is  to  be  feared.  An 
increase  of  over  4  mg.  of  creatinin  is  of  very  serious  prognostic  significance. 
These  high  values,  however,  may  occur  in  patients  who  show  no  uremic 
symptoms,  and  we  have  seen  them  also  in  such  conditions  as  anhydremia. 
On  the  other  hand,  too,  it  must  be  remembered  that  uremic  manifestations 
may  develop  with  only  comparatively  slight  or  moderate  retention  of 
these  non-protein-nitrogen  constituents  of  the  blood.  It  is  only  neces¬ 
sary  in  this  connection  to  bear  in  mind  that  these  spbstances  are  not  the 
actual  cause  of  uremia.  Fischer1  claims  that  the  syptmoms  of  uremia  are 
due  to  edema  of  the  brain.  High  values  have  less  prognostic  significance, 
as  a  rule,  in  acute  nephritis  than  in  chronic  nephritis.  In  marked  edema 
there  is  usually  retention  of  the  chlorides  in  the  blood,  and  in  the  type  of 
nephritis  known  as  nephrosis  cholesterol  is  greatly  increased. 


MALFORMATIONS  OF  THE  KIDNEYS 

Congenital  malformations  of  the  kidneys  are  seen  with  comparative 
frequency  and  are  of  various  forms.  The  lobulated  kidney,  characteristic 
of  fetal  life,  may  be  present  to  an  unusual  degree  and  persist  into  child¬ 
hood.  It  is  of  no  clinical  significance.  The  kidneys  may  be  entirely 
absent;  or  that  upon  one  side,  especially  the  left,  may  be  absent  or  imper¬ 
fectly  developed,  that  upon  the  other  than  being  correspondingly  enlarged. 
The  kidneys  may  be  fused  into  a  mass  of  various  forms,  the  horseshoe- 
kidney  being  the  most  frequent.  Malformations  of  the  ureter  frequently 
accompany  those  of  the  kidneys.  Unusual  origin  or  course  of  the  renal 
blood-vessels  may  cause  pressure  upon  the  ureter. 

The  various  renal  anomalies  have  been  reviewed  by  Rolleston.2 
They  are  of  little  clinical  importance,  with  the  exception  of  the  rare 
absence  of  the  kidney,  or  absence  or  closure  of  the  ureters,  both  of  which 
are  incompatible  with  life.  There  are  two,  however,  which  must  receive 
separate  consideration. 

1  Oedema  and  Nephritis,  1921. 

2  Brit.  Jour.  Child.  Dis.,  1916,  XIII,  80. 
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Congenital  Cystic  Kidney. — In  this  condition  the  kidneys  undergo 
a  cystic  transformation,  the  parenchyma  being  occupied  by  small  or 
larger  cysts,  sometimes  very  numerous.  Usually  both  kidneys  are 
involved,  although  perhaps  to  different  degrees.  They  may  not  be 
increased  in  size  or  may  even  be  hypoplastic  (Greene)1;  or,  on  the  other 
hand,  may  become  very  large,  even  in  fetal  life,  and  then  may  interfere 
with  birth.  In  cases  seen  later  the  size  may  be  found  to  increase  under 

continued  observation.  .  ....... 

The  cysts  are  the  result  of  occlusion,  but  the  manner  m  which  this  is 

brought  about  is  disputed.  Other  anomalies  are  frequently  present 
elsewhere  m  the  body.  The  patient  often  dies  m  early  infancy  with  the 
symptoms  of  uremia;  but  if  sufficient  secreting  tissue  remain  may  live  to 
adult  life.  The  principal  symptom  in  the  case  of  large  cystic  kidney  is  the 
increase  in  size  of  the  abdomen,  with  the  discovery  of  a  tumor  m  the  renal 
region.  Removal  of  the  kidney  is  to  be  performed  only  in  the  uncommon 
cases  where  it  has  been  proven  that  the  condition  is  unilateral.  I  have 
known  death  to  follow  the  neglect  of  this  precaution. 

Hydronephrosis. — This  is  not  uncommon  in  early  life,  and  may  be 
either  congenital  or,  less  often,  acquired.  Although  in  the  latter  event  it 
is,  strictly  speaking,  not  a  malformation,  it  may  conveniently  be  included 
in  this  description.  It  consists  in  a  dilatation  of  the  pelvis  of  the  kidney 
and  often  of  the  ureter,  with  consecutive  atrophy  of  more  or  less  of  the 
renal  parenchyma.  The  disease  is  produced  by  some  obstruction  to 
the  passage  of  the  urine.  This  may  occur  anywhere  in  the  course  of  the 
ureter,  bladder,  or  urethra;  such  as  an  impacted  calculus,  organic  stenosis, 
external  pressure,  extreme  phimosis,  hypertrophied  folds  in  the  urethral 
mucous  membrane,  and  the  like;  but  the  cause  is  not  always  discoverable 
even  at  autopsy,  and  in  such  cases  may  depend  upon  an  intra  uterine 
defective  coordination  of  the  nervous  and  muscular  control  of  the  excretory 
apparatus  (Thomson).2  Severe  trauma  of  the  kidney  is  sometimes 
followed  by  a  hydronephrosis.  Of  this  occurrence  Aldibert3  collected  17 
instances.  Hydronephrosis  may  involve  one  or  both  kidneys.  It  may 
remain  small,  or  may  become  so  large  that  a  fluctuating  abdominal  tumor 
is  produced,  sometimes  of  great  size,  and  occupying  the  renal  region  or 
filling  the  greater  part  of  the  abdominal  cavity.  In  the  congenital  cases 
the  distention  may  be  so  great  that  labor  is  interfered  with.  In  these 
cases  other  malformations  of  the  kidney  or  of  other  parts  of  the  body  may 
be  present.  Aspiration  of  a  hydronephrosis  reveals  a  fluid  which  examina¬ 
tion  shows  has  the  characteristics  of  urine.  When  the  condition  is  bilateral 
and  well-marked  life  cannot  be  long-continued.  The  patient  develops 
the  evidences  of  chronic  nephritis  and  dies  from  uremia  or  from  some 

intercurrent  disease,  usually  in  infancy.  # 

Unilateral  hydronephrosis  gives  no  signs  until  the  sac  is  large  enough 
to  be  discovered  by  physical  examination.  Later  the  evidences  of  chronic 

nephritis  may  appear.  .  , 

Treatment  is  possible  only  in  cases  of  unilateral  hydronephrosis  and 

is  entirely  surgical.  The  cyst  may  be  incised  and  drained,  but  as  the 
development  of  pyonephrosis  is  a  very  possible  danger,  usually  nephiec- 
tomy  is  a  preferable  operation. 

1  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  1. 

2  Brit.  Med.  Jour.,  1902,  II,  678. 

3  Rev.  men.  des  mal.  de  l’enf.,  1893,  XI,  441. 
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DISPLACEMENT  OF  THE  KIDNEY 

Dystopia. — Some  of  the  malformations  described,  especially  the 
horseshoe-kidney,  show  displacement  also.  In  other  cases  the  kidney 
may  be  displaced  without  any  accompanying  malformation,  and  is 
usually  fixed  in  the  abnormal  position.  It  is  liable  to  occupy  a  situation 
lower  than  normal,  and  nearer  the  middle  line.  That  upon  the  left  side 
is  oftenest  involved.  Sometimes  the  ectopic  kidney  is  recognized  as  a 
small  tumor,  and  confusion  with  other  conditions  readily  arises,  notably 
intussusception,  fecal  accumulation,  appendicitis,  and  undescended 
testicle.  There  may  be  no  subjective  symptoms  whatever;  or,  should  the 
ureters  be  pressed  upon  or  bent,  dysuria  and  pain  in  the  lumbar  region 
and  lower  limbs  may  develop. 

Movable  Kidney.  Etiology. — This  is  a  form  of  renal  displacement 
requiring  special  consideration.  Although  not  common  in  early  life  it  is 
probably  more  frequent  than  often  supposed.  It  is  usually  upon  the 
right  side.  Comby1  observed  18  cases  in  children,  16  of  which  were  in 
girls;  these  ranging  in  age  from  1  month  up  to  10  years.  The  condition 
may  be  congenital  or  acquired.  The  acquired  cases  are  oftenest  seen 
toward  the  end  of  later  childhood.  Later  statistics  compiled  by  Dupoux2 
contain  38  instances  of  movable  kidney  in  children,  31  of  these  being 
in  girls.  In  the  acquired  variety  the  disorder  may  be  the  result  of  the 
pressure  by  tumors  or  corsets,  trauma,  and  digestive  disturbances. 
When  of  congenital  origin  it  depends- upon  an  unusually  long  pedicle. 
Phillips,3  Comby,4  and  others,  have  reported  its  discovery  in  the  new-born. 

Symptoms. — No  symptoms  whatever  may  be  observed,  or  they  may 
be  of  an  indefinite  nature,  such  as  dyspeptic  disturbances,  nervousness, 
and  a  sensation  of  pressure  and  dragging  in  the  abdomen  or  the  lumbar 
region.  The  most  characteristic  symptom  is  the  occurrence  of  attacks 
of  pain,  sometimes  brought  on  by  exercise.  This  is  of  the  nature  of  colic 
and  may  radiate  into  the  extremities ;  but  it  is  rarely  as  severe  or  as  often 
witnessed  as  in  adults.  The  symptoms  of  general  splanchnoptosis  may  be 
present  also,  since  this  condition  is  frequently  combined  with  movable 
kidney.  Hydronephrosis  may  develop  from  the  ureter  becoming  twisted. 
A  positive  diagnosis  can  be  made  only  by  the  discovery  by  palpation  of  a 
smooth  movable  body  having  the  general  shape  of  the  kidney  and  capable 
of  being  readily  pushed  into  the  normal  position  for  this  organ.  The  mere 
ability  to  palpate  the  lower  end  of  the  kidney  is  not  sufficient  for  diagnosis, 
since  Baron5  examined  283  children  under  15  years  of  age  and  was  able 

to  palpate  the  kidney  in  83.  .... 

Treatment. — This  consists  in  efforts  to  retain  the  kidney  in  position 
by  the  use  of  a  pad  or  bandage,  the  avoidance  of  violent  exercise,  and 
measures  directed  to  the  building  up  and  sustaining  of  the  general  health, 
with  careful  attention  to  the  digestive  apparatus,  especially  the  relief  of 
constipation.  Surgical  aid  will  seldom  be  required  in  early  life. 

CONGESTION,  DEGENERATION  AND  INFLAMMATION  OF  THE  KIDNEY 

A  large  number  of  classifications  of  this  topic  have  been  proposed  in 
an  effort  to  clarify  the  subject.  The  reverse  effect  has  often  been  pro- 

1  Pediatrics,  1898,  VI,  439. 

2  These  de  Paris,  1902. 

3  Lancet,  1903,  1,  731. 

4  Traite  des  mal.  de  l’enf.,  1904,  II,  712.  .  T  ,  ,  ( 

5  Festschrift  z.  ftinfzigj.  Bestehen  d.  Stadtkrankenh  zu  Dresden.  Kel.,  Jamb.  1. 

Kinderheilk.,  1900,  LI,  714. 
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duced,  and  in  what  follows  it  has  seemed  best  to  adopt,  for  the  most 
part,  the  older  classification  of  Delafield  and  Prudden,1  with  such  modifi¬ 
cations  as  the  early  age  of  the  patients  necessitates.  I  am  largely  indebted 
to  these  authors  and  to  Senator2  for  much  of  the  description  of  the 
pathological  anatomy. 

ACUTE  CONGESTION  OF  THE  KIDNEYS 

Etiology. — The  disease  may  be  an  early  stage  of  nephritis,  or, 
without  this  as  a  sequel,  may  be  the  result  of  fever,  exposure  to  cold,  over¬ 
exertion,  surgical  operations,  trauma,  and  the  poisonous  action  of  such 
substances  as  turpentine  and  cantharides. 

Pathological  Anatomy. — The  condition  is  characterized  by  the 
presence  of  congestion  with  the  absence  of  evidences  of  nephritis  or  other 
renal  change.  The  kidneys  are  swollen,  soft,  and  dark  from  the  over¬ 
filling  of  the  vessels  with  blood. 

Symptoms. — Chief  among  these  is  the  diminution  or  even  suppres¬ 
sion  of  the  secretion  of  urine,  which  is  high-colored,  and  sometimes  con¬ 
tains  blood-cells,  and  perhaps  albumin  in  large  amount;  while  tube-casts, 
generally  in  small  numbers,  may  be  present.  The  phenolsulphonephtha- 
lein  elimination  is  diminished. 

The  course  is  usually  short  and  recovery  follows  except  in  cases  occur¬ 
ring  as  the  result  of  surgical  operations  or  injury,  or  as  a  complication  of 
renal  disease  previously  existing.  Long  continuance  or  great  intensity 
of  the  cause  of  acute  congestion  may  lead  finally  to  nephritis.  The 
diagnosis  from  nephritis  is  made  by  the  short  duration  and  the  absence 
of  dropsy. 

Treatment. — The  patient  must  be  at  rest  in  bed;  the  skin  kept 

warm;  the  bowels  purged,  and  diuretics  and  diaphoretics  given.  Water 
should  be  administered  freely,  while  milk  constitutes  the  best  diet. 
Warm  tub-baths,  hot  packs,  hot  compresses  over  the  kidneys,  and  large 
enemata  of  warm  normal  salt-solution  are  of  service  in  relieving  the 
congestion  and  reestablishing  the  renal  function. 

PASSIVE  CONGESTION  OF  THE  KIDNEYS 

Etiology. — This  disorder  may  result  from  any  cause  which  produces 
general  venous  stasis,  the  most  frequent  being  chronic  disease  of  the 
heart.  It  results,  too,  from  intra-abdominal  pressure  by  tumors  and 
from  chronic  affections  of  the  lungs  and  chronic  pleurisy,  and  may  com¬ 
plicate  a  nephritis  already  present.  It  is  seen  oftenest  in  older  children. 

Pathological  Anatomy. — The  kidneys  are  enlarged,  hard,  of  a 
deep-red  color,  and  bleed  freely  when  incised.  The  capillary  blood¬ 
vessels,  especially  those  of  the  glomeruli,  are  dilated,  engorged  with  blood, 
and  often  have  their  walls  thickened.  The  capsule  of  the  kidney  is  not 
thickened,  and  is  readily  stripped  from  the  cortex;  the  stellate  veins 
beneath  the  capsule  are  very  prominent,  and  those  of  the  pyramids  are 
dark-red  in  color.  On  microscopical  examination  the  epithelium  of  the 
tubules  is  found  swollen  or  flattened.  Should  the  process  be  long-con¬ 
tinued,  degenerative  and  inflammatory  changes  follow  and  chronic 
nephritis  results. 

1  Text-book  of  Pathology,  1911,  746;  also  Delafield,  Transac.  Assoc.  Amer.  Phys.,. 
1891,  VI,  124. 

2  Nothnagel’s  Encyclopedia  of  Practical  Medicine,  1905,  Diseases  of  the  Kidneys,. 
148  et  seq. 
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Symptoms. — -The  principal  symptoms  observed  are  those  of  the 
primary  disease  which  is  the  causative  factor;  and  it  is  only  by  the  charac¬ 
ter  of  the  urinary  secretion  that  the  diagnosis  of  passive  congestion  of 
the  kidney  can  be  established.  The  urine  is  diminished  in  quantity,, 
high-colored,  and  of  a  high  specific  gravity.  Albumin  is  present  in  small 
amount  only,  and  at  times  not  at  all.  Hyaline  casts  may  be  discovered;, 
granular  casts  are  more  unusual;  and  red  blood-cells,  if  present,  are  very 
few  in  number.  The  urinary  constituents  are  increased  relatively,  but 
their  total  output  is  normal  or  only  slightly  below  this.  The  phenol- 
sulphonephthalein  elimination  may  be  diminished. 

Diagnosis. — The  diagnosis  of  the  condition  from  chronic  nephritis 
is  often  difficult,  especially  as  the  latter  is  a  frequent  sequel  to  any  much 
prolonged  renal  congestion.  The  presence  of  a  considerable  amount  of 
albumin  and  of  numerous  granular  casts  indicates  that  nephritis  has 
developed.  If  improvement  in  the  general  symptoms  takes  place  under 
rest  and  medication;  the  albumin  disappears;  the  secretion  increases;  and 
the  high  specific  gravity  lessens,  the  condition  is  almost  certainly  passive 
congestion  and  not  nephritis.  On  the  other  hand  in  a  long-continued  case 
without  alteration  for  the  better  in  the  general  symptoms,  an  apparent 
improvement  in  the  character  of  the  urine  is  not  a  favorable  indication, 
and  the  change  to  a  pale  color  with  low  specific  gravity  and  perhaps 
increase  in  amount  indicates  the  probable  development  of  a  contracted 
kidney. 

Treatment. — This  is  necessarily  chiefly  that  of  the  cause.  In 
addition  measures  to  increase  the  secretion  of  urine  should  be  employed, 
such  as  the  application  of  dry  cups  or  hot  fomentations  over  the  kidneys 
and  the  administration  of  such  diuretics  as  citrate  or  acetate  of  potash 
or  theocine. 


ACUTE  DEGENERATION  OF  THE  KIDNEYS 
(Febrile  Albuminuria) 

Etiology. — The  disorder  is  always  secondary,  by  far  the  most  fre¬ 
quent  cause  being  the  existence  of  pneumonia,  rheumatism,  septicemia, 
or  one  of  the  acute  infectious  fevers;  the  toxins  produced  by  these  diseases 
affecting  the  epithelial  cells  of  the  tubules.  In  fact  the  existence  of  high 
temperature  from  any  cause,  if  prolonged,  may  produce  it.  It  may  also 
be  brought  about  by  such  substances  as  turpentine,  phosphorus,  arsenic 
and  cantharides.  The  condition  is  extremely  frequent  in  early  life. 

Pathological  Anatomy. — The  degree  of  change  varies  with  the 
intensity  of  the  action  of  the  poison.  The  kidneys  may  be  slightly  en¬ 
larged,  and  on  section  the  cortex  is  pale  and  thickened  and  the  ordinary 
cortical  markings  obliterated.  The  capsule  of  the  kidney  can  be  stripped 
off  readily.  Microscopically  there  are  seen  all  grades  of  cloudy  swelling, 
from  simple  granular  changes  of  the  epithelium,  especially  of  the  con¬ 
voluted  tubules,  to  the  development  in  the  cells  of  fat-globules  or  to 
shedding  of  the  necrotic  epithelium.  As  recovery  progresses  a  growth 
of  new  epithelium  takes  place.  In  many  cases  the  lesions  of  inflamma¬ 
tion  are  added  to  those  of  degeneration  and  a  true  nephritis  results. 
Degenerative  changes  in  the  cells  of  other  organs  of  the  body  are  geneiail> 

present  also  * 

Symptoms. — In  the  degeneration  attending  the  febrile  diseases 

there  are  no  characteristic  symptoms  other  than  those  connected  wit 
the  condition  of  the  urine.  (See  Febrile  Albuminuria,  p.  429.) 
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is  high-colored,  acid,  and  contains  a  small  amount  of  albumin  which  is 
chiefly  nucleo-albumin  and  a  few  casts,  generally  hyaline,  sometimes 
epithelial,  less  often  granular;  while  scattered  leucocytes,  epithelial  ceils 

and  red  blood-corpuscles  may  be  seen.  . 

Course  and  Prognosis. — After  the  fever  has  ceased  the  urme 
resumes  its  normal  character,  usually  with  promptness,  although  it  may 
occasionally  be  weeks  or  months  before  all  traces  of  the  pathological 
process  have  disappeared.  In  this  latter  event  the  suspicion  of  the 
existence  of  a  nephritis  is  justified.  It  is  only  in  the  unusual  cases 
dependent  upon  poisonous  substances  of  nature  other  than  the  toxin  ot 
fever  that  the  degeneration  is  so  extreme  as  to.  cause  death.  .  . 

Diagnosis. — The  line  between  degeneration  and  true  nephritis 
cannot  be  clearly  drawn ;  in  fact  many  writers  place  all  these  cases  in  the 
category  of  nephritis.  To  this  fact  is  to  be  attributed  the  great  variation 
in  the  published  statistics  regarding  the  frequency  of  nephritis  in  infec¬ 
tious  diseases,  particularly  scarlet  fever.  (See  Scarlet  Fever,  vol.  I,,  p. 
366  )  The  differentiation  rests  upon  the  presence  in  acute  degeneration 
of  but  a  small  amount  of  albumin  and  but  few,  if  any,  casts;  and  upon  the 
prompt  disappearance  of  these  symptoms  with  the  cessation. of  fever.  In 
addition  the  edema  or  cardiac  changes  indicative  of  Bright  s  disease 

do  not  occur.  .  .  .  .  , 

Treatment. — None  is  required,  and  there  is  none  which  certainly 

modifies  the  process.  (See  Scarlet  Fever,  Vol.  I,  p.  366.)  Mild  diuretics 
should  be  employed  and  a  liquid  diet  continued  in  order  to  throw  as  little 
work  upon  the  kidneys  as  possible. 

NEPHRITIS 

Many  methods  of  classification  of  the  varieties  of  this  disease  have 
been  adopted,  with  much  resulting  confusion  and  a  multiplicity  of  titles. 
A  division  solely  upon  an  etiological  basis  is  impossible  ;  while  one  purely 
of  an  anatomical  nature  is  unsatisfactory  from  a  clinical  point  of  view. 
Moreover  the  different  anatomical  conditions  usually  exist  m  various 
combinations,  or  may  be  but  different  stages  in  the  course  of  the  disease. 
Any  classification  can  therefore  but  be  to  an  extent  artificial  and  only 

for  convenience  of  study.  , 

In  general,  nephritis  may  be  defined  as  an  inflammatory  process  which 

is  either  of  an  exudative  character  (infiltration  by  serum  and  by  leuco¬ 
cytes),  or  productive  in  nature  (over-growth  of  connective  tissue  and 
epithelial  cells  of  the  Malpighian  bodies),  and  to  those  changes  a  degenera¬ 
tive  process  is  added  (Delafield  and  Prudden).1 

ACUTE  DIFFUSE  NEPHRITIS 

(Acute  Exudative  Nephritis;  Acute  Tubular  Nephritis;  Acute  Desquama¬ 
tive  Nephritis;  Glomerulo -nephritis ;  Acute  Interstitial  Nephritis) 

Etiology. — Age  is  not  a  factor  of  great  importance.  Although  more 
common  in  early  childhood,  infants  are  much  oftener  attacked  than  is 
generally  supposed.  Even  a  true  congenital  or  fetal  nephritis  has  been 
demonstrated  by  autopsy  (Widakoivich  and  Dutrey)2.  Mensi3  reported 
on  17  cases  seen  in  infants  of  from  10  to  40  days  old;  and  its  occurrence 
in  the  new-born  had  been  previously  described  by  Jacobi.4  Goulke witch 

1  Text-book  of  Pathology,  1911,  754. 

2  La  Semana  Med.,  1918,  XXV,  58. 

3  Riv.  clin.  pediat.,  1903,  I,  505. 

4  New  York  Med.  Jour.,  1896,  LXIII,  65. 

5  Rev.  men.  des  mal.  de  l’enf.,  1900,  XVIII,  308. 
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found  evidences  of  nephritis  present  in  22  of  220  autopsies  on  infants  of 
the  nursing  period.  In  infancy  acute  nephritis  is  oftenest  produced  by 
hereditary  syphilis,  wide-spread  cutaneous  eruptions,  bronchopneumonia, 
the  acute  infectious  fevers,  and  especially  sepsis  and  acute  gastrointestinal 
diseases.  The  influence  of  syphilis  appears  to  be  not  very  frequent,  but 
still  is  undoubted.  In  31  syphilitic  infants  of  from  2  weeks  to  7  months  of 
age  Cassell1  found  nephritis  in  6,  and  cases  have  been  reported  by  Audeoud,2 
Carpenter3  and  others.  I4  have  seen  at  least  1  instance.  From  a  purely 
pathological  standpoint  nephritis  would  appear  to  be  relatively  common 
in  hereditary  syphilis  (Queslet).5  After  the  period  of  infancy  acute 
nephritis  is  oftenest  a  distinctly  secondary  disorder,  most  frequently  seen 
in  the  course  of  or  after  pneumonia,  sepsis,  and  the  acute  infectious 
disorders.  Oftenest  it  is  observed  in  connection  with  scarlet  fever, 
but  there  is  probably  no  one  of  the  diseases  of  this  class  which  may 
not  sometimes  exhibit  it.  Such  mild  affections  as  varicella  and  mumps 
may  occasionally  have  nephritis  as  a  complication,  and  it  has  even  been 
reported  after  vaccination.  Measles  is  stated  to  be  rarely  a  cause,  yet 
undoubtedly  is  operative  oftener  than  supposed.  I6  have  seen  a  number 
of  instances  of  nephritis  dependent  upon  it.  Rheumatism,  diseases  of 
the  skin,  meningitis  and  especially  tonsillitis  are  also  causes.  I  have 
observed  it  on  several  occasions  follow  operation  upon  the  tonsils  and 
adenoid  growths.  In  about  %  of  Hill's7  51  cases  in  children  nephritis 
followed  diseases  which  were  probably  varieties  of  streptococcic  infection. 
Claussen8  emphasizes  the  importance  of  staphylococcic  infection  of  the 
paranasal  sinuses  as  a  cause.  The  influence  of  chilling  of  the  body  has 
been  much  discussed,  but  there  certainly  are  numerous  cases  which  have 
succeeded  immediately  upon  exposure  to  cold  and  wet,  without  any  other 
discoverable  cause.  The  ingestion  of  certain  toxic  drugs,  as  chlorate  of 
potash,  turpentine,  carbolic  acid  and  the  like,  may  produce  nephritis. 
Not  infrequently  the  disease  occurs  without  there  being  any  cause 
discoverable.  To  such  cases  the  title  “ primary"  has  been  applied. 
Many  of  these  are  doubtless  secondary  to  some  other  unrecognized  con¬ 
dition,  but  others  appear  to  be  truly  primary.  In  infancy  a  primary 
nephritis  is  quite  uncommon,  but  I  have  encountered  a  number  of  cases 
which  appeared  to  belong  to  this  class.  In  older  children,  too,  it  is  of 
comparatively  infrequent  occurrence. 

The  direct  cause  of  the  nephritis  is  usually  either  the  toxins  produced 
by  bacteria  or  in  other  ways,  or  the  action  of  the  bacteria  themselves. 
Such  organisms  as  the  streptococcus  hemolyticus  are  occasionally  found 
in  blood-cultures.  There  are  cases,  however,  which  do  not  appear  to 
come  under  either  category.  Hill  and  Hunt9  concluded  from  a  study 
of  21  cases  that  bacteria  may  possibly  be  the  cause  of  the  disease,  but,  if 
so,  their  action  is  in  the  very  early  stages,  and  they  soon  die  out. 

Pathological  Anatomy. — The  lesions  vary  with  the  stage  of  the 
nephritis,  with  the  case,  and  to  some  extent  with  the  cause.  The  kidney 
is  larger  and  softer  than  normal;  the  capsule  readily  removable.  On 
section  the  cortex  is  thickened  and  sometimes  pale,  sometimes  reddened ; 


1  Berl.  klin.  Wochenschr.,  1904,  XLI,  558. 

2  Rev.  med.  de  la  Suisse  romande,  1896,  XVI,  381. 


3  Brit.  Jour.  Child.  Dis.,  1907,  IV,  421. 

4  Griffith  and  Newcomet,  Med.  News,  1897,  LXXI,  4_S. 

5  Gaz.  des  hop.,  1920,  XCIII,  1016. 

6  Penna.  Med.  Jour.,  1908,  XI,  971. 

7  Jour.  Amer.  Med.  Assoc.,  1919,  LXXIII,  174  <. 

8  Amer.  Jour.  Dis.  Child.,  1925,  XXIX,  587. 

9  Amer.  Jour.  Dis.  Child.,  1923,  XXV,  198. 
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sometimes  mottled  in  both  colors  as  the  result  of  the  presence  of  scattered 
collections  of  blood.  Often  the  pyramids  may  seem  unusually  red  in 
contrast  with  the  pale,  thickened  and  edematous  cortex.  The  Malpigh¬ 
ian  bodies  stand  out  as  dark  points.  Microscopically  all  the  tissues 
of  the  kidney  are  found  involved,  but  in  a  varying  degree  and  not  uni¬ 
formly  throughout  the  kidney.  The  glomeruli  exhibit  swelling,  and 
sometimes  proliferation  and  alteration  in  the  form  of  the  cells  cover¬ 
ing  the  tufts  and  lining  Bowman’s  capsule.  These  cells  may  undergo 
fatty  degeneration  and  exfoliation,  and,  combined  with  albuminous  exu¬ 
date,  leucocytes,  and  red  blood-cells,  sometimes  largely  fill  the  capsule 
and  may  compress  the  tuft.  The  tubules  of  the  kidney  are  also  involved, 
the  changes  being  chiefly  degenerative.  The  epithelium,  especially  of 
the  convoluted  tubules,  is  swollen  and  degenerated  and  contains  granular 
matter  and  some  fat-globules.  It  may  be  exfoliated,  and,  with  albumi¬ 
nous  granules,  leucocytes  and  red  blood-cells,  may  form  in  the  tubules  of 
the  cortex  or  of  the  pyramids  casts  of  various  sorts,  the  nature  of  which 
depends  upon  the  predominance  of  one  or  another  of  these  substances. 
The  interstitial  tissue  suffers  also,  there  being  at  first  edema  and  then 
an  infiltration  by  round  cells  and  fibrinous  exudate,  and  finally,  if  the 
case  continues  longer,  the  production  of  new-formed  connective  tissue. 

As  already  stated  the  degree  of  these  different  changes  varies.  To 
the  condition  in  which  the  alterations  are  principally  in  the  glomeruli,  the 
title  glomerulo-nephritis  has  been  applied.  When  the  change  is  particu¬ 
larly  in  the  epithelium  of  the  tubules  with  little  exudation,  it  is  entitled 
parenchymatous  nephritis  or  degenerative  nephritis.  This  is  the  form 
especially  well-marked  early  in  severe  cases  of  diphtheria,  and  is  that 
seen  in  gastro-enteric  diseases  in  infants.  When  there  is  considerable 
hemorrhage  into  different  parts  of  the  kidney,  the  title  hemorrhagic 
nephritis  has  been  used,  as  applied  to  the  anatomical  condition.  To  the 
form  in  which  exudation  of  plasma  and  of  leucocytes  into  the  Malpighian 
bodies,  the  interstitial  connective  tissue,  and  the  tubules  predominates, 
the  term  exudative  nephritis  has  been  applied  by  Delafield.1  On  the 
other  hand,  the  condition  in  which  proliferation  of  the  capsule-cells  of 
the  Malpighian  bodies  and  the  formation  of  new  connective  tissue  in 
the  kidney  are  the  chief  histological  changes,  the  same  author  has  called 
productive  nephritis ,  frequently  denominated  interstitial  nephritis.  This 
variety  is  oftenest  seen  after  long-continued  severe  cases  of  diphtheria  or 
especially  of  scarlet  fever,  or  may  occur  as  an  independent  process. 

These  different  conditions  must  be  considered  as  mere  varieties  of 
one  nephritic  process.  They  may  be  combined  in  different  degrees  in  the 
same  case  and  various  intermediate  forms  occur. 

Symptoms. — The  nephritis  occurring  in  connection  with  scarlet  fever 
has  already  been  discussed  (Vol.  I,  p.  366),  and  the  description  applies  to 
some  extent  to  the  disease  dependent  upon  other  causes.  The  symptoms 
are  subject  to  great  variation,  and  often  are  masked  by  those  of  the 
primary  disorder.  They  differ  in  intensity,  too,  with  the  severity  of  the 
inflammation,  and  to  some  extent  with  the  age  of  the  patient.  In 
typical  cases  the  onset  is  sudden,  with  fever  of  varying  height  (Fig.  330). 
Some  degree  of  edema  is  frequent,  especially  about  the  face  and  ankles; 
but  a  well-marked  development  of  it  is  less  common.  Occasionally, 
however,  there  may  be  anasarca,  and  even  effusion  into  the  lungs  and 
serous  cavities,  or  into  the  tissues  of  the  larynx  producing  edema  of 
the  glottis.  On  the  other  hand,  edema  may  be  entirely  absent.  Anemia 

1  Transac.  Assoc.  Amer.  Phys.,  1891,  VI,  128. 


ACUTE  DIFFUSE  NEPHRITIS 


445 


rapidly  develops  as  the  disease  progresses.  The  blood-pressure  may  be 
increased,  and  reach  as  high  as  180  mm.  systolic  pressure  (Gordon).1 
Yet  in  most  cases,  including  those  of  hemorrhagic  nephritis,  the  blood- 
pressure  is  little  if  at  all  increased.  The  phenolsulphonephthalein 
excretion  is  not  materially  affected  unless  there  is  much  diminution  in 
the  amount  of  urine  excreted,  and  the  same  is  true  of  the  specific  gravity 
of  the  urine.  Symptoms  apparently  uremic  are  not  common  in  nephritis 
in  early  life,  but  occasionally  are  marked 
and  may  be  the  earliest  manifestations; 
expressed  by  headache,  vomiting,  sometimes 
diarrhea,  dyspnea,  dullness,  cortia,  or  con¬ 
vulsions.  It  is  very  possible,  however,  that 
these  symptoms  are  dependent  upon  an 
intoxication  of  other  nature,  perhaps  an 
acidosis. 

In  infancy  especially  the  symptoms  are 
often  obscure  and  overlooked,  edema  may 
not  occur,  and  only  an  examination  of  the 
urine  reveals  the  true  nature  of  the  malady ; 
although  even  albuminuria  may  be  absent 
for  a  time,  as  shown  by  Cassell,2  Quincke,3 
Dickinson4  and  others.  Latent  cases  of  this 
sort  are  perhaps  oftenest  seen  in  connec¬ 
tion  with  gastroenteric  disorders.  In  older 
children,  too,  the  onset  is  often  insidious. 

There  may  be  no  characteristic  evidences  of 
nephritis,  and  the  diagnosis  is  impossible 
except  by  urinalysis.  The  urine  may  be 
but  little  diminished  in  amount  in  the  milder 
cases,  and  even  in  some  of  the  severer  ones ; 
but,  as  a  rule,  in  well-marked  cases  it  is 
decidedly  lessened  in  quantity ;  acid ;  and 
either  pale  or  of  a  smoky,  dark-brown,  or 
bright-red  color  from  the  presence  of  blood. 

The  occurrence  of  this  bright-red,  bloody 
urine  (hemorrhagic  nephritis)  is  not  at  all 
infrequent  in  early  life.  In  these  hemor¬ 
rhagic  cases  there  are  usually  few  casts,  the 
amount  of  urine  is  little  diminished,  and  the 
phenolsulphonephthalein-test  may  respond 
favorably  (Hill).5  There  may  be,  however, 
a  decided  retention  in  the  blood  of  non-  . 

protein  nitrogenous  constituents  and  the  blood-pressure  be  raised. 

The  specific  gravity  of  the  urine  in  acute  nephritis  is  of  little  moment. 
It  can  be  high  in  mild  cases,  or  possibly  quite  low  in  severe  ones,  even  wit 
little  secretion  of  urine.  Occasionally  the  secretion  is  almost  or  qui  e 
suppressed,  but  this  is  not  common  and  generally  occurs  only  when 
decided  symptoms  of  uremia  are  present.  I  have,  however,  observe 
entire  suppression  for  several  days,  with  the  existence  of  uremic  sy  mp  oms 
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Fig.  330. — Acute  Nephritis. 

Katie  G.,  4  years  old.  Taken 
ill  Feb.  19,  edema  of  feet,  face  and 
arms.  Entered  the  Children’s 
Hospital  of  Philadelphia,  Feb.  21, 
face  much  swollen,  could  not 
open  right  eye,  urine  very  much 
diminished  and  contained  hyaline 
and  granular  casts,  red  blood-cells 
and  leucocytes,  nothing  found  in 
lungs,  respiration  somewhat  ac¬ 
celerated,  gradual  improvement. 


1  Arch,  of  Pediat.,  1911,  XXVIII,  343. 

2  Berl.  klin.  Wochenschr.,  1900,  XXXv'II,  -13. 

3  Berl.  klin.  Wochenschr.,  1882,  XIX,  409. 

4  Transac.  Path.  Soc.  London,  1870,  XXI,  2oo. 

6  Amer.  Jour.  Dis.  Child.,  1919,  X\  II,  -  /0. 
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very  doubtful.  As  a  rule  the  diminution  of  the  urinary  secretion  and  its 
alteration  in  appearance  are  in  proportion  to  the  severity  of  the  case, 
but  there  is  no  certain  relation  between  the  state  of  the  urine  and  the 
degree  of  edema.  Albumin  is  present  in  varying  amount;  sometimes 
only  a  trace,  oftener  abundant;  sometimes  so  much  that  the  urine  solidi¬ 
fies  on  boiling.  The  quantity  of  urea  excreted  is  decidedly  lessened. 
Under  the  microscope  there  are  found  casts  of  diverse  sorts  including 
those  of  an  epithelial  or  granular  type.  Addis1  describes  a  very  broad 
type  of  granular  cast  which  has  bad  prognostic  significance.  Red 
blood-cells,  leucocytes  or  renal  epithelium  may  be  present  or  absent, 
depending  upon  the  nature  of  the  predominating  lesion.  Some  blood  is 
nearly  always  found  at  the  beginning  of  the  attack.  The  examination 
of  the  blood  may  show  varying  retention  of  non-protein  nitrogenous 
constituents,  or  normal  values  may  not  uncommonly  be  found. 

The  symptoms  depend  somewhat  upon  the  primary  cause.  The 
most  typical  complex  is  best  illustrated  in  the  nephritis  occurring  about 
the  end  of  the  3d  week  after  the  onset  of  an  attack  of  scarlet  fever.  Some 
degree  of  edema  is  nearly  always  present  in  this  condition.  Diphtheritic 
nephritis  may  be  mild  or  severe  and  suppression  of  urine  occur;  but 
edema  is  less  often  seen.  Nephritis  from  other  causes  is  usually  less 
well-developed,  symptoms  are  less  marked,  and  dropsy  is  uncommon. 

Course  and  Prognosis.— In  favorable  cases  the  vomiting  and 
headache  soon  stop,  the  fever  gradually  lessens  and  generally  ceases  in 
the  course  of  a  few  days,  the  edema  disappears  more  slowly,  the  urine, 
if  scanty  and  discolored,  becomes  more  abundant  and  of  normal  color, 
the  albumin,  casts  and  blood-cells  are  finally  no  longer  found  and  any 
retention  of  non-protein-nitrogenous  constituents  disappears.  The  dura¬ 
tion  of  the  attack  is  from  1  to  6  weeks,  although  a  small  amount  of 
albumin  and  a  few  casts  may  continue  for  some  months,  being  absent  at 
some  examinations  and  present  at  others.  Complete  recovery  usually 
follows.  The  more  serious  cases  may  end  fatally  with  uremic  symptoms; 
such  as  vomiting,  coma,  or  convulsions,  restlessness,  diarrhea,  diminu¬ 
tion  or  suppression  of  the  excretion  of  urine,  and  often  hyperpnea,  which 
probably  depends  upon  an  acidosis.  The  attack  may  occasionally  last 
only  a  few  days  before  death  occurs  in  this  way.  In  other  instances 
death  is  the  result  of  edema  of  the  lungs  or  of  the  glottis,  or  of  some 
complication  such  as  pneumonia,  meningitis,  pleuritis,  or  endocarditis. 
Yet  even  in  the  severe  cases  recovery  from  the  initial  attack  usually  takes 
place.  It  is  certain,  however,  that  a  very  considerable  number  even  of 
the  milder  cases  pass  eventually  into  the  chronic  form,  although  recovery 
may  have  seemed  complete;  manifestations  of  the  chronic  condition  not 
appearing  until  months  or  even  years  have  elapsed.  This  may  indeed 
occur,  as  after  scarlet  fever,  when  the  initial  attack  of  nephritis  was  so 
mild  as  to  have  escaped  notice.  After  acute  nephritis  of  any  sort  anemia 
remains  for  a  considerable  time.  The  prognosis  is  influenced  further 
by  the  age  of  the  patient.  The  disease  in  infancy  is  liable  to  be  fatal; 
after  3  or  4  years  of  age  most  cases  recover  from  the  initial  attack.  The 
nature  of  the  cause  is  another  prognostic  factor  of  importance.  The 
nephritis  developing  in  the  course  of  many  of  the  infectious  diseases, 
especially  diphtheria,  generally  runs  a  favorable  course.  An  exception 
exists  in  grippal  nephritis  which  is  liable  to  be  hemorrhagic  and  more 
severe.  Nephritis  after  scarlet  fever  recovers  promptly  in  the  large 
majority  of  cases,  but  has  a  distinctly  greater  tendency  than  some  other 

1  Jour.  Amer.  Med.  Assoc.,  1925,  LXXXIV,  1013. 


ACUTE  DIFFUSE  NEPHRITIS 


447 


forms  to  pass  into  a  mildly  chronic  state,  making  the  ultimate  prognosis 
dubious  in  any  case  of  post-scarlatinal  nephritis.  Certain  symptoms 
are  of  unfavorable  import.  Thus  the  severity  of  the  nephritis  and  the 
likelihood  of  recovery  are  in  direct  relation  to  the  scantiness  of  the  urine, 
the  number  of  casts  and  red  blood-cells,  the  retardation  in  the  elimination 
of  phenolsulphonephthalein  indicating  the  degree  of  renal  insufficiency, 
and  the  amount  of  dropsy,  especially  if  this  involves  the  serous  cavities 
or  the  larynx.  This  statement  as  to  prognosis  should  be  qualified  by 
saying,  that  the  secretion  of  a  urine  truly  bloody  in  color  has  by  no  means 
necessarily  the  bad  prognostic  import  which  has  been  attributed  to  it, 
even  when  associated  with  the  retention  of  the  non-protein  nitrogenous 
constituents  of  the  blood.  The  amount  of  albumin  present  is  a  matter 
of  minor  importance.  Such  uremic  symptoms  as  obstinate  vomiting, 
severe  headache,  dyspnea,  stupor,  coma,  and  convulsions,  are  always  of 
serious  import.  (See  Functional  Tests,  p.  435.)  Finally,  the  occurrence 
of  complications  naturally  adds  to  the  gravity  of  the  prognosis. 

Complications  and  Sequels. — Here  are  especially  to  be  mentioned 
pneumonia,  pleurisy,  endocarditis,  pericarditis,  peritonitis  and  septi¬ 
cemia,  as  well  as  those  depending  upon  the  occurrence  of  edema  of  the 
glottis  or  the  serous  cavities.  The  occurrence  of  acidosis  is  a  serious 
complication.  The  sequel  most  to  be  dreaded  is  the  development  of 
chronic  nephritis. 

Diagnosis. — The  distinction  is  especially  to  be  made  between  a 
true  acute  nephritis  and  the  forms  of  albuminuria  previously  described, 
including  that  dependent  upon  acute  degeneration  of  the  kidneys.  It  is 
certain  that  the  amount  of  albumin  in  nephritis  is  usually  larger  than  in 
the  other  conditions;  but  this  alone  is  not  sufficient  to  establish  a  diagnosis. 
So,  too,  the  presence  of  casts  is  not  in  itself  a  criterion,  since  the  occur¬ 
rence  of  a  small  number  of  hyaline  casts  is  frequent  in  the  urine  of  healthy 
individuals,  and  a  few  granular  casts  and  epithelial  cells  are  observed  in 
cases  of  acute  degeneration  of  the  kidneys.  Consequently  in  acute 
infectious  fevers  without  any  general  symptoms  of  nephritis,  it  may 
sometimes  be  impossible  to  determine  from  the  urine  whether  the  renal 
changes  are  truly  inflammatory  in  nature.  If,  however,  after  the  fever 
is  over,  small  amounts  of  albumin  and  some  granular  casts,  leucocytes 
and  red  blood-cells  persist,  the  diagnosis  of  nephritis  is  justified.  Dropsy 
of  cardiac  origin  is  distinguished  by  the  evidence  of  valvular  disease  of 
the  heart,  and  by  the  absence  from  the  urine  of  the  formed  elements 
indicating  inflammation  of  the  kidneys.  (See  p.  440.)  Edema  in  infants 
much  more  frequently  depends  upon  a  feebleness  of  circulation  attending 
a  marantic  state.  Should  the  case  be  one  of  nephritis  the  examination 
of  the  urine  will  reveal  the  presence  of  casts,  although  perhaps  m  sma 

numbers.  ...  f+ 

Treatment. — Prophylaxis. — This  is  of  importance  because  so  often 
practicable.’  Children  suffering  from  any  of  the  infectious  febrile  dis¬ 
orders,  and  especially  scarlet  fever,  should  have  the  kidneys  spare  as 
much  as  possible.  No  drugs  should  be  administered  which  are  m  any 
way  irritating  to  these  organs,  and  the  elimination  of  the  toxins  shou  e 
favored  and  their  evil  effect  lessened  by  increasing  the  urinary  secretion, 
keeping  the  bowels  open  by  saline  laxatives;  and  making  the  skin  iee  y 
active  by  warm  sponging  or  warm  tub-baths  and  by  keeping  the  c  n 
warm.  Elimination  of  toxins  through  the  skin  and  the  bowels  must  not 
be  pushed  to  an  extent  which  results  in  concentration  of  t  e  urine. 
Confinement  to  bed  is  essential  and  the  diet  should  consist  of  amy  aceous 
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foods  and  especially  of  milk  in  some  form,  which  is  itself  an  excellent 
diuretic.  In  cases  of  scarlet  fever  these  measures  should  be  continued 
for  at  least  3  weeks,  no  matter  how  light  the  attack.  The  ingestion  of 
water  freely,  either  plain  or  alkaline,  is  of  importance,  and  the  effort  to 
promote  diuresis  can  be  made  by  the  administration  of  citrate  of  potash. 
The  influence  of  chilling  of  the  surface  of  the  body  in  the  production  of 
nephritis  has  been  much  discussed.  A  middle  ground  is  probably  th^ 
correct  one;  for  although  the  danger  may  not  exist  when  fever  is  present, 
it  is  admitted  that  congestion  of  the  kidneys  may  result  from  exposure 
to  cold ;  and  it  is  reasonable  to  believe  that  nephritis  may  m  like  manner 
follow.  Certainly  in  conditions  of  previous  good  health  nephritis  has 
followed  surface-chilling  (p.  443),  and  it  is  a  wise  precaution,  therefore, 
to  avoid  this  as  far  as  possible  in  the  afebrile  convalescent  stage  of  acute 

infectious  diseases.  *  .  ,  ,, 

The  treatment  of  the  attack  itself  varies  with  its  severity.  When  the 

urine  is  but  little  altered  and  there  is  only  a  slight  degree  of  edema  or  of 
the  other  symptoms,  the  treatment  described  for  prophylaxis  is  to  be 
continued.  Acetate  of  potash  is  more  successful  than  the  citrate  m  some 
cases.  Enemata  of  large  amounts  of  warm  water  may  be  of  service  in 
promoting  diuresis.  The  action  of  the  bowels  should  be  kept  free,  with 
the  precautions  already  mentioned.  Rest  in  bed  must  last  until  all  trace 
of  albuminuria  has  disappeared,  and  the  analysis  should  be  made  ot  the 
urine  obtained  at  different  times  of  the  day.  When  the  patient  discon¬ 
tinues  confinement  to  bed  examinations  should  still  be  made  m  order  to 
discover  whether  the  character  of  the  urine  has  been  affected  by  this,  and 
milk  should  still  be  the  principal  article  of  diet.  Only  in  cases  where  the 
patient’s  general  health  is  suffering  from  the  long  confinement  to  bed 
and  the  restricted  diet  is  a  cautious  trial  of  a  change  in  this  particular 
admissible,  meanwhile  noting  carefully  the  effect  upon  the  urine. 

In  the  severe  cases  the  treatment  must  be  more  energetic,  b  or  wide¬ 
spread  dropsy  the  employment  of  warm  baths  or  hot  packs  followed  by 
wrapping  in  blankets  is  of  great  value  through  the  production  of  ree 
perspiration.  The  hot-air-bath  or  the  vapor-bath  is  often  a  more  power 
ful  agent.  (Vol.  I,  p.  270.)  Daily  flushing  of  the  colon  with  hot  water 
is  often  serviceable.  Hot  poultices  frequently  changed  or  ary  cups 
should  be  applied  over  the  kidneys.  Free  purgation  is  also  indicated. 
Calcium  chloride  or  lactate,  as  recommended  by  Schultz,1  Blum,  Aube 
and  Hausknecht2  and  others,  is  often  successful  in  removing  edema  I  he 
daily  dose  for  a  child  of  10  years  would  be  about  5  or  6  gm.  (77  or 
grains).  Ammonium  chloride  and  potassium  chloride  in  the  same 
amount  are  effective  in  some  cases,  as  is  sodium  bicarbonate  in  mil  doses. 
The  importance  of  diet  in  this  connection  is  great.  The  administration 
of  a  salt-free  diet  is  sometimes  followed  by  a  rapid  disappearance  of  dropsy. 
The  action  of  milk  is  similar,  perhaps  on  account  of  its  small]  sodium- 
chloride  content.  Bratke3  tried  with  success  a  diet  purely  of  sugar  as 
had  been  previously  recommended  by  others.  From  125  to  250  grams 
(4.41  to  8.82  oz.)  were  given  daily  for  2  days,  and  this  course  repeated  as 
needed.  No  other  food  was  administered.  A  decided  increase  m  the 
excretion  of  urine  was  produced.  The  amount  of  water  ingested  mus 
not  be  beyond  the  ability  of  the  kidneys  to  dispose  of,  .as  otherwise  t  e 
edema  may  increase.  It  is  a  mistake,  however,  to  diminish  greatly  t  e 
fluid  intake  in  acute  nephritis,  and  this  applies  to  chronic  nephritis  as 

1  Zeitschr.  f.  klin.  Med.,  1918,  LXXXVI,  111. 

2  Bull,  et  mem.  soc.  med.  d.  hop.,  1922,  XLVI,  206. 

3  Jahrb.  f.  Kinder heilk.,  1918,  LXXXVIII,  268. 
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well.  Increase  in  toxic  symptoms  and  retention  of  non-protein  nitro¬ 
genous  substances  in  the  blood  may  result. 

Measures  similar  to  those  recommended  for  dropsy  are  indicated  for 
cases  with  great  diminution  or  suppression  of  urine.  Theocine  or  other 
caffeine  derivatives  are  often  useful  diuretics  in  this  condition  but  not 
so  frequently  disagree  with  the  stomach.  Digitalis  is  of  service  also. 
With  the  development  of  uremic  symptoms  with  high  arterial  tension 
efforts  must  be  made  to  increase  the  elimination  of  urine  and  reduce 
the  tension  by  the  procedures  mentioned  and  by  the  employment  of 
nitroglycerine.  This  remedy  must  be  given  in  full  dose  frequently 
repeated.  (See  Vol.  I,  p.  254.)  Uremic  convulsions  may  sometimes 
be  prevented  or  relieved  by  the  combination  of  morphine  and  nitro¬ 
glycerine  given  hypodermically.  Chloral,  also,  in  full  doses  should  be 
given  by  the  mouth  or  by  enema,  and  lumbar  puncture  sometimes 
relieves  promptly;  but  one  of  the  most  successful  remedies  in  urgent 
uremia  is  bleeding  by  venesection  or  by  leeching,  followed  by  the  intra¬ 
venous  injection  of  normal  saline  solution. 

During  convalescence  from  nephritis  iron  in  some  form  is  frequently 
needed  for  the  treatment  of  the  anemia  which  often  remains.  Basham's 
mixture  is  a  very  serviceable  form.  Should  albumin  and  casts  be  slow  in 
disappearing,  removal  to  a  warmer  climate  may  be  beneficial,  together 
with  the  wearing  of  warmer  clothing  and  the  employment  of  food  of  an 
unirritating  nature. 


CHRONIC  DIFFUSE  NEPHRITIS 

(Chronic  Productive  Nephritis;  Chronic  Interstitial  Nephritis;  Chronic  Parenchy¬ 
matous  Nephritis;  Nephrosis;  Chronic  Desquamative  Nephritis) 

As  in  the  acute  form  the  lesions  of  the  various  tissues  of  the  kidney  are 
more  or  less  combined,  sometimes  the  degenerative  changes  predominat¬ 
ing,  sometimes  the  interstitial.  No  sharp  distinctions  of  classification 
are  consequently  possible  between  the  varieties,  nor  can  the  line  of 
demarcation  separating  the  acute  and  the  chronic  cases  be  sharply  drawn ; 
many  of  the  former  passing  slowly  into  the  latter.  Two  varieties  are 
prominent,  (1)  that  in  which  parenchymatous  changes  predominate 
(< chronic  parenchymatous  or  degenerative  nephritis;  nephrosis) ;  (2)  that  in 
which  the  lesions  are  especially  of  an  interstitial  nature  ( chronic  inter¬ 
stitial  or  productive  nephritis). 

Etiology. — Chronic  nephritis  is  much  less  frequent  in  early  life 
than  is  the  acute  form,  yet  probably  is  much  commoner  than  many  believe. 
Few  cases  are  seen  before  later  childhood.  Yet  the  occurrence  of  con¬ 
genital  nephritis,  even  of  the  interstitial  type,  has  been  reported,  as  in 
instances  published  by  Baginsky1  and  others.  Sawyer2  refers  to  the 
records  of  13  cases  under  10  years  and  of  8  between  10  and  15  years  occur¬ 
ring  in  Great  Britain.  In  a  few  instances  the  disease  has  been  hereditary 
or  familial,  the  tendency  appearing  even  in  childhood.  Such  cases  have 
been  reported  by  Brill  and  Libman,3  Hellendall,4  Heubner,5  Dickinson,6 
(4  generations)  and  Eason,  Smith  and  Buchanan.7 

1  Lehrb.  d.  Kinderkr.,  1902,  992. 

2  Birmingham  Med.  Rev.,  1903,  LIII-LIV,  511. 

3  Mt.  Sinai  Hosp.  Rep.,  1901,  II,  921. 

4  Arch.  f.  Kinderheilk.,  1897,  XXII,  61. 

5  Chronische  Nephritis  im  Kindersalter,  1897,  35. 

6  Diseases  of  the  Kidneys,  1877,  378.  Ref.  Brill  and  Libman,  loc.  cit. 

7  Lancet,  1924,  II,  639. 
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The  causes  of  chronic  diffuse  nephritis  are  very  diverse.  Some  cases 
are  apparently  primary,  develop  insidiously,  and  are  essentially  chronic 
from  the  beginning;  although  the  majority  of  those  apparently  primary 
would  doubtless  be  shown,  if  a  complete  history  were  obtainable,  to 
owe  their  origin  to  some  other  disease  from  which  the  child  had  suffered 
possibly  several  years  previously.  Thus  the  earlier  occurrence  of  one  of 
the  acute  infectious  disorders  may  give  rise  to  the  development  later 
of  the  symptoms  of  chronic  nephritis,  even  though  no  evidences  of  the 
acute  form  had  been  discovered.  Of  all  diseases  in  childhood  scarlet 
fever  is  that  etiologically  most  prominent  in  this  connection.  Among 
other  causes  are  the  chronic  digestive  disturbances;  long-continued 
exposure  to  conditions  of  cold  and  dampness,  diseases  of  the  heart, 
hereditary  syphilis;  chronic  tuberculous  or  suppurative  processes, 
malaria;  and,  rarely  in  children,  alcoholism.  The  question  of  diet  as  a 
cause  of  nephritis  has  received  considerable  attention  from  the  studies 
of  Newburgh,1  Squier  and  Newburgh,2  Polvogt,  McCollum  and  Sim- 
monds3  and  others,  who  have  shown  that  m  animals  and  man  prolonged 
and  excessive  protein-overbalance  in  food  will  produce  lesions  of  the 
kidney.  It  would  seem  probable  as  suggested  by  such  students  of 
nephritis  as  Greene,4  Weiss5  and  others  that,  underlying  the  exciting 
cause,  there  is  in  many  cases  a  congenital  defect  or  hypoplasia  of  some 
type,  without  which  the  exciting  cause  will  not  operate.  Such  a  hypoth¬ 
esis  would  also  explain  the  familial  tendency  to  which  reference  has 
been  made.  As  already  indicated  attacks  of  acute  nephritis  may  be 
followed  by  the  chronic  form;  either  immediately  passing  into  this  or 
apparently  recovering,  to  be  succeeded  by  evidences  of  the  chronic 

condition  after  the  lapse  of  several  years. 

Pathological  Anatomy. — In  characteristic  cases  of  the  parenchy¬ 
matous  type  the  lesions  are  chiefly  in  the  epithelium,  especially  in  that  of 
the  cortex.  The  cells  are  swollen  and  contain  granular  matter  and  some¬ 
times  fat-globules.  They  may  be  desquamated  and,  together  with  red 
blood-corpuscles,  leucocytes,  cellular  detritus  and  casts,  collect  in  and 
dilate  many  of  the  tubules.  There  is  also  a  proliferation  and  desquama¬ 
tion  of  the  cells  of  the  glomeruli  with  distention  of  the  capsules.  Growth 
of  interstitial  connective  tissue  in  circumscribed  patches  takes  place  to  a 
considerable  extent  in  long-continued  cases,  compressing  and  causing 
atrophy  of  the  tubules  or  the  tufts.  The  macroscopic  appearance  of 
the  kidney  varies  with  the  case.  The  renal  capsule  is  more  or  less 
adherent  and  may  tear  away  portions  of  the  renal  structure  when  it  is 
stripped  off.  The  kidney  may  be  enlarged  with  a  thickened  white 
cortex,  this  change  constituting  the  large  white  kidney.  As  increase  o 
connective  tissue  develops,  the  organ  shrinks  and  the  small  white  kidney 
is  produced.  In  other  cases  hemorrhage  has  taken  place  into  the 
interstitial  tissue,  and  the  large  red  kidney  results.  In  still  other  cases 
the  kidney  is  mottled  red  and  yellow,  owing  to  the  lack  of  similarity  m 
the  lesions  of  different  portions. 

In  the  chronic  interstitial  type  there  is  still  greater  over-growth  ol 
connective  tissue.  This  may  occur  simultaneously  with  or  may  follow 
parenchymatous  changes.  The  over-growth  occurs  in  streaks  or  patches 
producing  decided  alteration  of  some  portions  of  the  kidney,  with  other 


1  Tr\f  Marl  1919  XXIV.  359. 


3  Johns  Hopk.  Hosp.  Bull.,  1923,  XXXIV,  168. 

4  Amer.  Jour.  Dis.  Child.,  1922,  XXIII,  183. 

5  Jour.  Amer.  Med.  Assoc.,  1922,  LXXIX,  1097. 
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areas  between  them  but  little  altered  in  any  way  or  showing  parenchy¬ 
matous  changes.  The  new  growth  is  at  first  chiefly  cellular,  but  later 
is  transformed  into  well-developed  connective  tissue  situated  along  the 
course  of  the  vessels  and  surrounding  the  tubules  and  tufts.  Some  of 
the  tubules  are  compressed;  others  much  dilated  and  even  forming  cysts; 
others  destroyed.  Casts  of  various  sorts  are  visible  in  the  organ.  The 
glomeruli  exhibit  thickening  of  the  capsules  and  of  the  capillary  walls; 
or  may  be  transformed  into  small  fibrous  knobs;  or  be  completely  atro¬ 
phied  and  sometimes  replaced  by  small  cysts.  The  macroscopical 
appearance  is  that  of  the  granular  kidney.  The  organ  is  smaller  than 
usual,  with  a  nodular  surface  and  with  adherent  capsule.  It  is  firm  on 
section  and  shows  a  narrow  cortex  which  is  mottled  in  appearance. 

Although  one  form  of  lesion  may  predominate,  both  parenchymatous 
and  interstitial  changes  are  always  combined  in  cases  of  chronic  diffuse 
nephritis,  and  intermediate  forms  of  all  sorts  occur.  Even  the  lesions 
of  acute  nephritis  may  sometimes  appear  in  a  kidney  which  had  previously 
suffered  from  a  chronic  inflammation.  Some  degree  of  amyloid  change 
is  a  frequent  attendant. 

Symptoms. — As  with  the  lesions  it  is  convenient  to  discuss  sepa¬ 
rately  the  symptoms  of  the  two  main  types  of  the  disease. 

1.  Chronic  Parenchymatous  Nephritis. — This  is  by  far  the  more 
frequent  form  of  chronic  nephritis  in  early  life.  It  may  develop  as  a 
sequel  to  an  acute  nephritis  either  immediately  or  after  a  long  interval, 


Fig.  331. — Chronic  Parenchymatous  Nephritis  Consecutive  to  Caries  of  the  Spine. 

Patient  a  child  of  6  years  in  the  Children’s  Ward  of  the  Hospital  of  the  University  of 
Pennsylvania.  Exhibited  wide-spread  edema,  yellowish-white  tint  to  the  skin,  ascites, 
urine  contained  a  small  amount  of  albumin,  with  hyaline,  light-granular  and  waxy  casts. 
Death  occurred  suddenly  without  any  decided  previous  alteration  in  the  symptoms. 

or  the  onset  may  be  gradual  without  any  such  precedence  being  discover¬ 
able.  In  well-marked  typical  cases  dropsy  is  a  prominent  symptom; 
either  limited  to  the  eyelids,  ankles,  hands,  and  external  genitals;  or 
wide-spread  and  involving  the  serous  cavities  as  well  (Figs.  331  and  332). 
The  degree  of  dropsy  varies  from  time  to  time,  being  sometimes  nearly 
or  entirely  absent  for  a  considerable  period,  and  returning  during  exacer¬ 
bations.  With  the  dropsy  is  associated  decided  anemia,  the  hemoglobin 
and  red  blood-cells  being  much  reduced,  and  the  face  often  presenting 
a  characteristic  pallor.  The  urine  contains  albumin  on  most  occasions 
when  analysis  is  made,  and  generally  in  considerable  amount,  with  numer¬ 
ous  leucocytes,  epithelial  cells,  and  fatty,  epithelial,  hyaline,  or  granular 
casts.  The  daily  secretion  is  much  reduced  and  the  specific  gravity 
normal  or  high,  and  the  amount  of  urea  reduced.  During  periods  of 
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improvement  the  amount  of  urine  increases,  the  albumin  grows  less,  and 
the  casts  diminish  in  number.  Digestive  disturbances  may  be  present. 
Among  these  are  loss  of  appetite,  and  occasional  vomiting  and  diarrhea. 
There  may  be  various  nervous  symptoms,  such  as  irritability,  loss  of 
strength,  headache,  sleeplessness,  dyspnea,  and  sometimes  retinitis. 
The  phenolsulphonephthalein-excretion  varies  with  the  case.  It  may  be 
normal  or  diminished.  The  two-hour  specific  gravity  test  is  positive  in 
severe  cases.  There  is  an  increase  of  the  non-protein  nitrogenous  con¬ 
stituents  in  the  blood  if  interstitial  changes  become  prominent.  As  time 


Fig.  332. — Chronic  Parenchymatous  Nephritis. 

Front  view  of  same  patient,  as  shown  in  the  previous  illustration.  Exhibiting  edema 
of  the  penis,  and  the  white  mottling  of  the  abdomen  produced  by  the  stretching  of  the 
skin. 

passes  hypertrophy  and  dilatation  of  the  heart  occur,  especially  of  the  left 
ventricle;  but  not  to  the  extent  observed  in  interstitial  nephritis.  The 
aortic  second  sound  may  be  accentuated.  Cardiac  hypertrophy  is  to 
be  considered  evidence  of  increasing  interstitial  alteration  of  the  kidney, 
as  is  increase  of  blood-pressure  likewise  to  a  certain  extent;  but  Berkley 
and  Lee1  in  studies  upon  93  cases  could  not  find  any  constant  difference 
in  the  blood-pressure  between  the  acute  and  the  chronic  cases.  Purpuric 
eruptions  may  occur. 

1  Amer.  Jour.  Dis.  Child.,  1917,  XIII,  354. 
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The  majority  of  the  cases  of  chronic  parenchymatous  nephritis  in 
childhood  do  not,  however,  exhibit  the  classical  symptoms  described,  and 
the  discovery  that  this  disease  is  the  cause  of  the  symptoms  observed  is 
made  only  by  the  examination  of  the  urine.  Some  such  cases  appear  to  be 
a  prolongation  of  an  acute  nephritis  of  a  mild  type  which  developed  during 
some  infectious  fever,  and  might  be  called  subacute  or  latent  in  nature; 
the  demarcation  between  them  and  acute  nephritis  on  the  one  hand, 
and  the  prolonged  chronic  cases  on  the  other,  being  not  sharply  marked. 
The  disease  in  this  form,  so  characteristic  of  children,  has  been  well 
named  by  Heubner1 2  Paedonephritis.  Among  the  principal  symptoms 
shown  in  cases  of  this  type  are  irritability,  a  moderate  loss  of  strength, 
and  a  degree  of  anemia  varying  with  the  case.  The  child  seems  not 
quite  well,  yet  without  characteristic  symptoms;  edema  is  entirely  absent 
or  slight;  and  there  is  often  headache  or  digestive  disturbance.  I  have, 
for  instance,  seen  the  disease  in  this  form  manifested  only  by  recurrent 
attacks  of  irritability  with  mild  retinitis.  As  a  rule,  however,  there  are 
no  ocular  changes.  The  urine  is  little  if  at  all  diminished  in  amount,  of 
normal  specific  gravity,  and  contains  usually  but  a  small  quantity  of 
albumin,  or  at  times  none,  and  a  few  granular,  epithelial  or  oftener 
hyaline  casts,  perhaps  covered  by  epithelial  cells.  There  is  no  enlarge¬ 
ment  of  the  heart  or  increase  of  blood-pressure.  The  symptoms  just 
described  are  those  found  during  the  exacerbations.  In  the  intervals 
there  are  none  whatever. 

In  this  connection  mention  may  be  made  of  a  form  of  parenchymatous 
nephritis  in  which  the  pathological  process  in  the  kidney  seems  to  be 
confined  to  the  tubules  with  little  or  no  involvement  of  the  glomeruli. 
The  term  “ nephrosis”  has  been  applied  to  this  condition  by  Muller,' 
Volhard,3  Epstein4 5  and  others.  It  is  characterized  clinically  by  marked 
edema,  pallor,  and  scanty  urine  of  high  specific  gravity,  containing  a 
large  amount  of  albumin  and  casts  but  no  blood.  The  blood-pressure 
is  little  if  any  increased.  The  blood  shows  slight  if  any  retention  o 
nitrogen,  but  a  very  decided  increase  of  cholesterin  and  chloride  and  an 
increase  of  serum-protein  as  compared  with  serum- albumin.  I  his  yPe 
of  nephritis  may  follow  infection,  particularly  diphtheria.  Some  wii  ers 
consider  it  rather  a  primary  metabolic  endocrine  disturbance. 

2.  Chronic  Interstitial  Nephritis. — The  characteristic  form  seen  m 
adult  life  is  of  unusual  occurrence  in  children.  Greene0  in  a  critica  review 
of  the  subject  could  collect  but  19  certain  and  8  probable  instances  ol 
primary  nephritis  of  this  type  in  children  under  10  years  ot  age.  ore 
often  a  gradual  change  from  a  previous  chronic  parenchymatous  nep  n  is 
occurs,  there  appearing  then  more  or  less  combination  of  the  symptoms 
of  the  two  conditions.  The  symptoms  of  the  typical  cases  develop  gradu¬ 
ally,  sometimes  dating  from  infancy,  the  pathological  condition  emg  we 
established  before  any  clinical  evidences  appear.  The  latter  consist  oi 
anemia;  emaciation;  retardation  of  growth;  darkening  and  ais  nes  ' 
the  skin;  digestive  disorders;  and  various  nervous  symptoms,  especi 
headache,  insomnia,  palpitation,  restlessness,  dyspnea  sugges  ing  c  r  1 

asthma,  and  disturbances  of  sight,  especially  albummui ic  re  mi  is. 


1  Kinderheilk,  1911,  II,  502. 

2  Verhandl.  d.  deutsch.  path.  Gesellsch.,  1905,  IX,  04. 

3  Die  doppelseitigen  haematogishen  Nierenkranken,  1J 

Kohn,  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  64.  TTT 

4  Amer.  Jour  Med.  Sci.,  1917,  CL1V,  638;  192^,  CL.  , 

5  Loc.  cit. 
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ner1  reports*  a  well-marked  case  of  this  in  a  girl  of  years.  The 
association  in  some  of  these  cases  of  retardation  of  mental  development 
with  defective  growth  involving  the  whole  body,  including  the  bony 
structures,  reported  by  Miller2  has  led  to  the  employment  of  the  term 
“renal  infantilism”  or  in  less  marked  types  “renal  dwarfism”  (Barber).3 
(See  also  p.  857.)  The  left  ventricle  is  decidedly  hypertrophied;  the 
aortic  second  sound  accentuated;  the  arterial  tension  high,  and  the  arter¬ 
ies  sometimes  thickened  and  atheromatous.  The  phenolsulphonephtha- 
lein  excretion  is  much  reduced  and  there  is  a  marked  increase  of  the 
nonprotein  nitrogenous  constituents  in  the  blood.  The  urine  is  increased 
in  amount  and  sometimes  greatly  so;  pale;  of  low  specific  gravity;  and 
contains  only  a  small  amount  of  albumin  or  none  at  all,  and  very  few 
casts,  chiefly  hyaline,  and  occasionally  sugar  is  present.  Uremic  con¬ 
vulsions  may  occur  as  a  terminal  symptom. 

Course  and  Prognosis. — The  course  of  chronic  nephritis  is  nearly 
always  slow  and  the  duration  long.  In  the  more  favorable  but  well- 
characterized  cases  of  the  parenchymatous  type  the  disease  lasts  usually 
several  years  with  intervals  of  apparent  complete  health.  Recovery 
may  gradually  take  place,  or  oftener  the  lesions  in  the  kidneys  may  slowly 
grow  worse,  the  interstitial  changes  increasing  and  death  finally  ensuing, 
but  perhaps  not  until  adult  life  is  reached.  In  the  severe  cases  the 
prognosis  is  correspondingly  worse  and  the  course  of  the  disease  shorter, 
the  most  serious  cases  dying  in  a  few  months.  Generally,  however,  the 
course  is  long,  lasting  several  years.  It  is  impossible  to  predict  the 
duration  of  life  in  the  individual  case  of  parenchymatous  nephritis,  since 
the  course  is  usually  subject  to  many  fluctuations,  with  times  of  improve¬ 
ment  or  apparent  recovery  followed  by  relapse.  The  fluctuations  often 
occur  without  any  discoverable  reason,  and  independently  of  treatment. 
Death  is  the  result  of  exhaustion,  uremia,  or  some  complication.. 

What  has  been  said  applies,  however,  particularly  to  the  typical  form 
of  parenchymatous  nephritis,  and  an  exception  exists  in  the  cases 
described  as  subacute  or  latent  (p.  453),  and  which  are  almost  peculiar  to 
early  life  and  constitute  probably  the  majority  of  the  instances  of  chronic 
nephritis  at  this  period.  The  greater  part  of  these  will  probably  recover 
completely,  while  others  at  least  become  no  worse,  although  the  albu¬ 
minuria  continues.  Heubner4  reported  comparatively  complete  recovery 
in  at  least  9  of  16  cases,  the  course  of  which  had  been  followed  during 
several  years.  Nevertheless,  the  prognosis  for  the  individual  case  is 
always  uncertain,  since  interstitial  changes  may  finally  develop. 

In  the  chronic  interstitial  form  the  actual  course  is  even  slower  and 

%/ 

more  prolonged,  although  in  many  cases  it  may  seem  to  be  short  because 
the  disease  has  not  been  suspected  until,  after  a  long  period,  threatening 
uremic  symptoms  develop,  or  sometimes  fatal  hemorrhages  occur,  or 
other  intercurrent  complication  causes  death.  The  prognosis  of  this 
form  is  entirely  unfavorable. 

Among  the  unfavorable  symptoms  of  chronic  diffuse  nephritis  is  the 
scanty  secretion  of  urine  continued  in  spite  of  treatment,  this  indicating 
decided  renal  insufficiency;  or,  on  the  other  hand,  urine  of  low  specific 
gravity  secreted  constantly  in  large  amount,  the  result  of  predominating 
interstitial  changes.  Wide-spread  dropsy  resisting  treatment;  great 
anemia;  retardation  of  phenolsulphonephthalein  excretion  (see  p.  435) 

1  Kinderheilk.,  1911,  II,  502. 

2  Brit.  Jour.  Child.  Dis.,  1912,  IX,  22. 

3  Quart.  Jour.  Med.,  1921,  XIV,  205. 

4  Ergebn.  d.  inn.  Med.  u.  Kinderheilk.,  1908,  II,  609. 
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a  positive  response  to  the  2-hour  specific  gravity  test;  very  high  blood- 
pressure;  decided  retention  in  the  blood  of  the  non-protein  nitrogenous 
constituents  (seep.  437);  decided  cardiac  dilatation,  and  evidences  of 
uremia  are  other  unfavorable  symptoms;  and  the  development  of  com¬ 
plications  adds  to  the  gravity. 

As  an  aid  in  the  prognosis  Aldrich  and  McClure1  advise  the  intrader- 
mal  salt-solution  test.  This  is  performed  as  follows:  0.2  c.c.  of  an  0.8 
per  cent,  aqueous  solution  of  sodium  chloride  are  injected  intradermally. 
Duplicate  injections  are  made  about  2  c.m.  apart,  either  on  the  flexor 
surface  of  the  forearm  or  the  inner  surface  of  the  calf.  The  normal  time 
for  the  disappearance  of  the  salt-solution  is  above  60  minutes.  Coinci¬ 
dent  with  or  preceding  the  development  of  edema  the  disappearance-time 
is  definitely  decreased.  When  the  time  diminishes  to  a  minute  or  two 
the  prognosis  is  poor.  It  should  be  remembered  that  the  disappearance¬ 
time  is  shorter  in  the  leg  than  in  the  arm. 

Complications. — Some  of  these  are  to  be  regarded  as  in  part 
symptoms  of  the  disease,  among  them  being  edema  of  the  lungs,  hydro¬ 
thorax,  ascites,  and  uremia.  Among  others  are  hemorrhage  into  the 
brain  or  elsewhere,  pneumonia,  pleurisy,  pericarditis,  endocarditis,  and 

chronic  valvular  disease  of  the  heart. 

Diagnosis. — In  well-marked  parenchymatous  cases  the  diagnosis 
rests  upon  the  pallor,  dropsy,  and  the  characteristic  alteration  in  the 
urine.  The  history  of  the  attack,  the  longer  course,  and  the  absence  of 
fever  distinguish  it  from  acute  nephritis,  as  does  the  greater  tendency 
for  blood  to  appear  in  the  urine  in  the  latter  disease.  The  last  is  not 
however,  a  safe  criterion,  since  periods  of  a  hemorrhagic  condition  may 
occur  during  the  course  of  chronic  nephritis.  Chronic  passive  conges¬ 
tion  of  the  kidney  dependent  upon  cardiac  disease  is  distinguished  from 
nephritis  by  the  fact  that  disease  of  the  heart  is  present  and  by  the  coin¬ 
cident  improvement  in  the  renal  and  in  the  cardiac  symptoms.  There  is 
often,  however,  a  combination  of  chronic  nephritis  with  chronic  valvmai 

disorder 

Yet  it  is  only  the  repeated  systematic  examination  of  the  urine  m 
all  doubtful  cases  of  disease  of  any  sort  which  can  lead  to  a  recognition 
of  many  of  the  milder  instances  of  chronic  parenchymatous  nephritis, 
and  this  is  even  more  true  of  all  cases  of  the  interstitial  form,  since  tie 
symptoms  here  are  usually  so  uncharacteristic.  The  albumin  found  in 
the  urine  in  this  way  may,  it  is  true,  be  the  evidence  of  a  functional  at  u- 
minuria,  but  the  diagnosis  of  the  latter  should  not  be  too  quickly  made. 
The  assumption  should  rather  be  that  nephritis  is  present  until  care  u 
study  has  proven  otherwise.  Since  many  cases  of  nephritis  ex  l  i 
changes  in  the  amount  of  albumin  at  different  times  even  oi  the  same 
day,  these  may  readily  be  wrongly  considered  orthostatic  albuminuria. 
The  presence  of  granular  and  epithelial  casts  is  the  determining  ea  ure. 

(See  Orthostatic  Albuminuria,  p.  428.)  ,  , 

Treatment.— The  treatment  consists  m  the  relief  oi  the  symptomb 
during  well-developed  exacerbations,  and  in  the  prevention  o  eir 
return.  The  management  of  the  symptoms  present;  such,  ioi  ms  ance, 
as  dropsy,  anemia  and  uremia,  has  already  been  described  m  consi  er 
ing  acute  nephritis.  Fischer2  and  others  claim  that  edema  depends  upon  an 
acidosis,  and  that  benefit  follows  the  internal  administration  o  a  so  u  1 
of  sodium  chloride,  14  gm.  (0.45  oz.),  and  of  sodium  carbona  e  gn  . 

1  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXII,  1425. 

2  Edema  and  Nephritis,  1921. 
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(0.32  oz.)  in  1000  c.c.  (33.81  fl.  oz.)  of  water  given  by  rectal  injection  or 
intravenously;  the  action  being  through  a  specific  dehydrating  effect  upon 
the  colloids  of  the  body.  This  view  does  not  appear  to  have  met  with 
general  acceptance.  In  our  experience  the  treatment  has  in  some  cases 
apparently  cause  an  increased  output  of  urine  and  an  improvement  in 
edema,  and  in  others  has  been  without  effect.  Other  solutions,  such  as 
glucose  up  to  40  per  cent,  in  strength  or  2  per  cent,  magnesium  sulphate 
(Blackfan  and  Mills),1  also  seem  in  some  instances  to  act  well  in  stimu¬ 
lating  urinary  output,  and  may  be  given  intravenously  in  threatened 
uremia  or  when  it  is  already  present.  Caution  should  be  observed  in 
the  case  of  these  solutions,  especially  magnesium  sulphate,  that  the  blood- 
pressure  be  not  too  much  reduced.  Not  more  than  15  c.c.  per  kilogram 
of  body-weight  (0.23  fl.  oz.  per  pound)  should  be  given  slowly,  stopping 
when  the  systolic  pressure  is  still  from  10  to  20  points  above  the  normal. 
In  cases  resistant  to  ordinary  treatment  decapsulation  of  the  kidney  as 
recommended  by  Edebohls2  may  be  performed.  This  is  often  of  great 
benefit,  but  the  relief  is  liable  to  be  temporary  only.  Cases  of  complete 
recovery  are,  however,  on  record.  For  nephrosis  it  has  been  recommended 
to  supply  a  high  protein-diet,  on  the  ground  that  it  makes  up  the  deficiency 
caused  by  the  great  loss  of  protein  in  the  urine.  In  this  type,  too,  it  has 
been  claimed  that  the  administration  of  thyroid  extract  is  helpful 
(Epstein).3 

The  prevention  of  exacerbations  is  a  matter  of  great  difficulty,  and 
treatment  in  general  is  unsatisfactory.  Dietetic  and  hygienic  manage¬ 
ment  occupy  the  first  place.  A  diet  largely  of  milk  or  one  containing 
but  little  salt  is  indicated  in  some  cases,  when  the  appetite  is  not  affected 
by  the  restricted  regimen;  yet  it  may  be  possible  by  judicious  selection 
to  give  a  varied  diet  free  from  salt  over  a  long  period  with  benefit.  In 
the  more  frequent  milder  cases  with  recurrent  development  of  the  vague 
symptoms  described  (p.  453),  a  rigid  diet  is  unnecessary  except  for  a 
short  time.  Here  vegetables  and  cereals  may  be  given  freely,  and  meat 
in  moderate  amount.  Indeed,  except  during  the  exacerbations,  this  is 
true  also  of  many  of  the  more  severe  cases  running  a  much  prolonged 
course.  Too  long  a  continuance  of  a  diet  greatly  restricted  in  protein, 
vitamins  and  salts  may  do  harm  by  undermining  the  general  health. 
These  remarks  apply  also  to  the  matter  of  rest  in  bed,  which  may  do  harm 
if  continued  for  too  long  a  time.  Moderate  exercise,  with  rest  for  a  por¬ 
tion  of  the  day,  is  a  better  procedure,  except  during  acute  symptoms,  with 
care  that  the  patient  never  becomes  over-fatigued.  Change  of  residence 
is  to  be  highly  recommended  to  a  warm,  dry  climate  where  life  out  of 
doors  can  be  followed  uninterruptedly.  The  clothing  should  be  suffi¬ 
ciently  warm  to  avoid  all  chilling.  The  frequent  use  of  warm  baths  is 
beneficial,  but  cold  baths  and  violent  exercise  are  to  be  avoided.  Tonic 
remedies  are  often  needed,  especially  preparations  of  iron  to  combat  the 
tendency  to  anemia. 


AMYLOID  KIDNEY 

The  cause  of  this  condition  is  oftenest  a  long-continued  suppurative 
process  especially  in  the  bones,  but  in  may  also  occur  as  the  result  of 
tuberculous  or  syphilitic  disorders  in  other  parts  of  the  body,  and 
sometimes  of  chronic  malnutrition  from  any  source.  It  is  much  less 

1  Trans.  Amer.  Pediat.  Soc.,  1923,  XXXV,  197. 

2  New  York  Med.  Rec.,  1901,  LX,  961. 

3  Amer.  Jour.  Med.  Sci.,  1922,  CLXIII,  167. 
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common  in  early  life  than  later.  Of  146  cases  collected  by  Fehr1  only 
6  occurred  in  the  first  10  years  of  life.  Post-mortem  examination  shows 
the  kidneys  firm,  pale,  and  of  a  peculiar  translucent,  glassy  aspect,  and  the 
section  stains  red  when  treated  with  iodine.  The  transformation  usually 
begins  in  the  vessels  of  the  glomeruli,  giving  them  a  thickened  waxy 
appearance,  and  spreads  later  to  other  vessels  and  to  the  walls  and  the 
epithelium  of  the  tubules.  Generally  in  well-developed  cases  the  inter¬ 
stitial  and  parenchymatous  changes  of  nephritis  are  present  also  to  some 
extent,  and  conversely  some  degree  of  amyloid  change  may  be  found  in 
cases  of  chronic  nephritis.  The  amyloid  degeneration  always  involves 
other  organs  as  well  as  the  kidney. 

The  symptoms  are  for  the  most  part  like  those  of  chronic  nephritis, 
but  are  commonly  more  or  less  lost  sight  of  in  those  of  the  primary 
disease.  Edema  is  frequent  and  the  skin  exhibits  a  peculiar  intense, 
waxy  pallor.  Hypertrophy  of  the  heart  is  uncommon;  disturbances  of 
digestion,  especially  diarrhea,  are  frequent;  enlargement  of  the  liver 
and  spleen  is  discoverable.  The  urine  is  generally  abundant,  pale,  and 
contains  albumin  in  large  amount.  Casts  are  usually  few  in  number  and 
are  oftener  waxy  than  in  most  cases  of  chronic  nephritis. 

The  prognosis  is  unfavorable  and  death  occurs,  often  after  a  pro¬ 
longed  course,  from  uremia  or  increasing  debility,  or  is  brought  about 
by  the  illness  to  which  the  renal  changes  are  secondary.  The  diagnosis 
rests  upon  the  nature  of  the  cause,  the  character  of  the  urine,  the 
coincident  enlargement  of  the  liver  and  spleen,  and  the  absence  in  most 
instances  of  cardiac  hypertrophy. 

Treatment  includes  that  directed  to  the  primary  cause  and  that 
appropriate  for  chronic  nephritis. 

TUBERCULOSIS  OF  THE  KIDNEY 

Etiology  and  Pathological  Anatomy. — Except  as  one  of  the  mani¬ 
festations  of  general  tuberculosis,  involvement  of  the  kidney  by  this 
disease  is  a  comparatively  uncommon  affection  in  early  life.  It  is 
nearly  always  secondary  to  tuberculosis  elsewhere  in  the  body,  although 
rarely  it  may  be  the  primary  lesion  and  the  cause  of  the  clinical 
symptoms  The  germs  may  enter  the  kidney  in  various  ways,  and  the 
disease  consequently  occur  in  different  forms.  In  the  course  of  acute 
miliary  tuberculosis  it  is  a  part  of  the  general  infection  and  the  bacilli 
reach  the  organ  through  the  blood.  Small  grey  or  yellow  tubercles 
develop  upon  the  surface  and  in  the  tissues  of  both  kidneys,  and  even 
in  the  lining  of  the  uriniferous  tubules  ( excretory  or  hematogenous  tubercu¬ 
losis).  This  acute  miliary  form  of  the  disorder  is  comparatively  more 
common  in  early  life  than  later,  being  seen  oftenest  in  infancy  and 
early  childhood. 

More  frequently  tuberculosis  of  the  kidney  is  combined  with  tubercu¬ 
lous  infection  of  other  portions  of  the  genito-urinary  tract,  as  the  pelvis 
of  the  kidney,  the  ureters,  bladder,  or  other  parts.  In  some  instances  it  is 
secondary  to  tuberculosis  in  these  other  regions,  the  process  being  an 
ascending  one.  In  much  the  greater  number  of  cases  the  kidney  is  the 
first  portion  of  the  tract  affected  and  may  remain  the  only  part;  or  the 
other  regions  may  suffer  secondarily  to  this,  the  process  being  a  descending 
one.  In  this  condition  the  kidney  is  perhaps  involved  directly  fiom  a 
tuberculous  pleuritis  or  peritonitis,  although  this  is  rare ;  or  the  lesion  may 
develop  through  metastasis  from  some  other  distant  focus.  This  locus 

1  Dissert.  Bern,  1867.  Ref.,  Senator,  NothnageFs  Eneyclop.,  Amer.  Edit.,  1905, 

317. 
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may  be  undiscoverable  and  the  renal  lesion  then  appears  to  be  primary. 
Whether  it  is  ever  really  primary  would  seem  uncertain.  ^ 
quently  there  is  well-marked  development  of  tuberculosis  in  other  parts 

The  non-miliary,  caseous  form  of  renal  tuberculosis  is  very  much 
rarer  in  earlv  life  than  later,  and  is  oftenest  seen  in  males.  Hamill  was 
Tie  to  collect  but  55  published  cases,  including  1  of  his  own,  of  what 
armeared  to  be  primary  renal  tuberculosis  in  patients  not  over  14  years 
of  age  Of  these  32  were  in  boys  and  14  in  girls.  The  sex  was  not  stated 
in  the  remainder.  The  lesions  consist  of  cheesy  masses  of  variable 

number  and  size  which  finally  break  down,  leavlPf  the  nortTon  of 

inflammation  and  epithelial  degeneration  are  found  p.  lly 

the  kidney  adjacent  to  the  caseous  formation.  The  process  is  usua  y 
unilateTafat  the  first,  but  finally  the  other ^kidney -  maj ^become^nvo^ 
The  Dvramids  suffer  more  than  the  cortex,  although  sometimes  t  e 
greater  pSt  of  the  kidney  is  destroyed.  In  other  cases  enlargment 
of  the  kidney  may  occur  and  the  organ  be  distinctly  nodular  when  the 
tuberculous  masses  are  close  to  the  capsule.  Sometimes  the  mflamma- 

tion  spreads  to  the  perinephritic  tissue.  .  ldHnev  nresents  no 

Symptoms.-— Acute  miliary  tuberculosis  of  the  kidney  presents  no 

special  symptoms  whatever.  Those  of  the  caseous  form  are  indefinite 

and  are  perhaps  masked  by  the  existence  of  the  tuberculosis  often  present 

i  i  p  •  it.  Thprp  is  usually  fever,  emaciation,  debility, 

elsewhere  m  the  body,  mere  is  ubuuny  icvcx,  ,  . 

nain  in  the  abdominal  or  renal  region,  and  frequent  and  pamlul  urma 
tion  The  neighborhood  of  the  kidney  is  tender  to  pressure,  and  some¬ 
times  distinct  enlargement  can  be  discovered  if  the  ^ase  has  spreaJ 
to  the  perinephritic  tissues.  Examination  of  the  urine  shows  the  prese 
of  blood,  pus,  and  tubercle-bacilli,  and  sometimes  shreds 
The  reaction  is  usually  acid.  Any  albuminuria  P^nt  depends  S 
the  pus  and  blood.  Casts  are  exceptional  and  due  to  a  complicate  g 

"f  l  Course  and  Prognosis.— The  course  of  miliary  tuberculqsis^ is 

short,  the  patient  soon  dying  from  the  geneia  in  ec  ■ , 
of  caseous  renal  tuberculosis  depends  often  upon  the  tuberculous  con 
dition  elsewhere  in  the  body.  Occurring  pnmardy  it  may  last  mont^ 
nr  vears  The  final  prognosis  is  unfavorable,  death  resulting  trom 
exhaustion  or  from  extension  of  the  disease  to  other  parts  of  the  body 
unless  operative  treatment  may  have  been  ^ccessfuh  According  t 
inlv2  in  natients  of  all  ages  the  mortality  is  90  per  cent,  by  meaica 
treatment!  By  surgical  treatment  the  total  mortality  is  20  per  cent. ,  and 

about  60  per  cent,  are  cured.  f  +nKprf.11iosis 

Diagnosis.— This  rests  upon  the  known  presence  of  tuberculosis 

elsewhere  in  the  body;  the  symptoms  described  pointing  to  mvo 

ment,  and  the  character  of  the  urine.  When  the  disease ms  appare  y 
primary  the  distinction  must  be  made  from  pye  i  is.  ,  ....  • 

the  discovery  in  cases  of  renal  tuberculosis  of  tuberde-bacilh  m  the 
urine.  Renal  calculus  produces  the  more  typical  pain  or  re“al  colic, 
little  pus  in  the  urine,  and  no  fever  unless  an  inflammatory  00^10^ 
is  present  as  a  complication.  A  Roentgen-ray  exanunat  y 

the  stone.  The  existence  of  tuberculosis  of  the  bladder  am  be  determined 
by  cystoscopic  examination.  Its  presence  is  suggestive  o  ,  • 

of  the  kidney  also,  and  catheterization  of  the  ureter  will  serve  to  determine 

1  Contribution  to  the  William  Pepper  Laboratory,  1896. 

2  Brit.  Jour.  Tuberc.,  1915,  IX,  188. 
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whether  this  is  the  case.  This  method  in  combination  with  the  phenol- 
sulphonephthalein  or  other  tests  to  determine  the  efficiency  of  the  renal 
function  (Geraghty  and  Rowntree)1  will  aid  in  settling  the  question  as 
to  whether  only  one  of  the  kidneys  is  diseased.  Often,  however,  the 
recognition  of  renal  tuberculosis  is  difficult,  and  a  positive  diagnosis 
cannot  be  made  without  the  discovery  of  the  tubercle-bacilli.  Yet  it 
must  be  remembered,  that  in  not  every  case  of  this  disease  is  the  recogni¬ 
tion  of  the  microorganism  in  the  urine  possible;  and  likewise  that  other 
acid-fast  germs,  such  as  the  smegma-bacillus,  must  be  carefully  excluded 
in  the  examination.  The  inoculation  of  a  guinea-pig  may  be  required. 

Treatment. — All  possible  means  must  be  employed  to  sustain  the 
general  health;  and  measures  used  to  control  special  symptoms  as 
they  arise.  Operative  treatment  is  to  be  adopted  in  suitable  cases.  It 
is  appropriate  when  the  disease  appears  primary,  the  condition  of  the 
general  health  is  good,  and  but  one  kidney  is  involved  and  the  other 
has  been  proven  to  be  functioning  entirely  normally. 

SUPPURATIVE  NEPHRITIS 
(Abscess  of  the  Kidney) 

Etiology. — Abscess  of  the  kidney  is  uncommon  in  early  life  and  is 
almost  never  primary,  but  no  age  is  free  and  even  the  new-born  may 
exhibit  the  lesion.  In  most  cases  the  cause  is  hematogenous  in  origin, 
through  the  occurrence  of  septic  emboli  of  the  renal  vessels,  with  conse¬ 
quent  infarction  and  the  later  production  of  suppuration.  In  other 
instances  the  inflammation  may  be  an  ascending  process  through  the 
excretory  channels;  may  reach  the  kidney  by  extension  from  neighboring 
suppurative  tissues;  or  may  result  from  the  presence  of  a  calculus  or 
from  trauma.  Almost  any  of  the  pus-forming  microorganisms  may  be 
present,  as  the  streptococcus,  staphylococcus,  colon  bacillus  or  typhoid 
bacillus. 

Pathological  Anatomy. — The  lesions  vary  somewhat  with  the 
cause.  In  those  of  hematogenous  origin  both  kidneys  are  usually 
involved  and  numerous  small  abscesses,  or  less  numerous  and  larger  ones, 
are  present,  the  size  depending  to  some  extent  upon  the  duration  of  the 
disease. 

Symptoms. — In  the  variety  resulting  from  septic  emboli  the  symp¬ 
toms  are  those  of  grave  and  increasing  sepsis,  and  are  due  to  the  general 
infection  of  the  patient.  Only  when  with  this  condition  is  combined  the 
presence  of  tenderness  in  the  renal  region,  and  of  blood,  pus,  and  tube- 
casts  in  the  urine,  is  the  diagnosis  possible. 

In  other  forms  of  abscess  the  symptoms  are  uncharacteristic  and 
difficult  of  recognition  because  masked  by  those  of  the  primary  disease. 
This  is  especially  true  of  abscess  secondary  to  a  pyelocystitis,  since  the 
urine  is  practically  identical  in  appearance  in  the  two  conditions.  The 
septic  symptoms  are,  however,  more  marked  after  the  renal  tissue  has 
become  involved  than  when  the  pelvis  alone  is  affected,  and  the  amount 
of  albumin  is  greater  and  is  out  of  proportion  to  the  number  of  pus-cells 
found.  It  may  be  possible,  too,  to  discover  by  palpation  a  tender 
enlargement  of  the  kidney.  The  examination  of  the  urine  will  fail  to  aid 
in  the  diagnosis  in  those  cases  in  which  the  abscess  is  walled  off  and  the 

pus  has  not  entered  the  excretory  canals.  #  ... 

Course  and  Prognosis. — The  prognosis  of  suppurative  nephritis  is 
very  unfavorable  in  the  metastatic  cases,  and  the  course  usually  short. 

1  Jour.  Amer.  Med.  Assoc.,  1911,  LVII,  811. 
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In  other  forms  the  outlook  is  also  grave,  but  the  case  is  not  always  fatal. 
It  is  best  when  there  is  free  communication  with  the  urinary  tubules  and 
ready  discharge  of  pus.  When  this  does  not  exist  the  pus  makes  its  way 
in  other  directions,  and  the  disease  may  then  prove  fatal,  either  rapidly 
or  by  long-continued  suppuration  and  consequent  exhaustion. 

Treatment. — Treatment  for  metastatic  abscess  is  valueless,  and 
for  the  other  form  is  that  for  the  primary  disease.  In  well-defined 
abscess  operative  interference  may  be  of  service  As  m  all  such  opera¬ 
tions  upon  the  kidney  the  functional  efficiency  of  the  other  kidney  must 

first  be  determined. 


HEMORRHAGIC  INFARCTION  OF  THE  KIDNEY 

Although  this  condition  as  manifested  in  children  was  described  by 
Raver  1  Bednar,2  Poliak3  and  others,  little  mention  has  since  been  made 
of  it  in  text-books  or  journal-literature.  The  subject  has  recently  been 
reviewed  by  Oppenheim.4  It  develops  m  marantic  infants  m  the  early 
weeks  of  life,  the  subjects  of  intestinal  disturbance,  and  is  usually  con¬ 
sidered  to  be  dependent  upon  a  thrombosis  of  the  renal  veins  In  some 
instances,  however,  no  thrombosis  can  be  found.  Oppenheim  believes  the 
cause  to  be  a  toxic  lesion  of  the  walls  of  the  renal  capillaries  and  smai 
vessels.  Post-mortem  examination  reveals  the  kidneys  often  swollen  to 
several  times  the  normal  size,  and  deep-red  in  the  color  of  the  surface, 
while  section  shows  the  cortex  dark-red  and  with  extravasations  of  blood, 
the  medulla  pale.  The  symptoms  develop  acutely  and  consist  m  a  yellow¬ 
ish  tint  to  the  skin,  followed  by  hematuria.  The  infant  is  restless,  anemic, 
ceases  to  suck,  and  dies  after  2  or  3  days. 

RENAL  CALCULUS 


(Gravel; 

Etiology.— The  infarction  of  the  tubules  of  the  kidney  with  uric 
acid  crystals,  not  infrequent  in  the  new-born,  has  already  been  referred  to. 
(See  Lithuria,  p.  433.)  Apart  from  this  condition  uric-acid  crystals  often 
appear  in  the  urine  of  infants  and  children  of  any  age.  These  must  not 
be  considered  as  necessarily  produced  in  the  kidney.  ey  may,  i 
true,  be  formed  there,  but  as  a  matter  of  fact  are  oftener  the  result  of 
changes  in  the  urine  after  its  evacuation.  Although  small  calculi  are  not 
uncommon  in  the  kidneys  of  infants,  the  occurrence  of  those  of  consider¬ 
able  size  is  rare.  They  have,  however,  been  found  m  the  new-born. 
During  childhood,  especially  before  the  age  of  7  years  and  m  males 
calculi  occur  with  comparative  frequency.  Civiale5  found  that  ol  55/0 
collected  cases  of  calculous  disease  45  per  cent,  were  m  childien. 
statement  applies  to  urinary  calculus  in  any  region.  In  a  series  oi 
published  reports  of  107  cases  of  renal  stone  m  children  up  to  the  age  ot  a 
years  collected  by  Collins6  91.5  per  cent,  were  2  years  old  or  under 
There  exists  a  certain  undoubted  endemic  influence,  since  calculi  are  muc 
more  frequently  reported  from  certain  localities  than  others.  n 
inherited  tendency  is  also  observed  at  times. 


1  Traite  des  mal.  des  reins,  1837,  III,  428. 

2  Krankheit.  der  Neugeb.  u.  Saugl.,  1850,  Ill,  188. 

3  Wien.  med.  Presse,  1871,  XII,  456. 

4  Zeitschr.  f.  Kinderheilk.,  1920,  XXVI,  192. 

5  Traite  de  Y affection  calculeuse,  Pans,  1838,  64b. 

6  Amer.  Jour.  Dis.  Child.,  1913,  VI,  245. 
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Pathological  Anatomy. — The  calculi  oftenest  consist  of  uric  acid 
or  its  salts,  although  oxalates,  phosphates,  carbonates  or  other  substances 
occasionally  compose  them.  In  over  500  calculi  removed  from  children, 
according  to  Bokay,1  were  composed  of  uric  acid  or  urates  and 
of  phosphate  of  lime.  The  stones  may  be  many  or  few,  and  are  of  a 
size  varying  from  that  of  gravel  up  to  calculi  which  fill  the  entire  pelvis 
of  the  kidney.  In  about  20  per  cent,  of  cases  both  kidneys  are  involved. 
Stones  situated  in  the  renal  parenchyma  produce  a  diffuse  inflammation  in 
tissues  surrounding  them,  and  the  kidney  is  often  enlarged  and  has  an 
uneven  surface.  When  largely  or  entirely  in  the  pelvis  of  the  kidney, 
this  is  usually  dilated  and  often  a  certain  degree  of  pyelitis  is  present. 

Symptoms. — In  infancy  the  symptoms  are  indefinite  or  absent. 
Sometimes  there  are  severe  paroxysms  of  colic,  renal  in  origin  but  sup¬ 
posed  to  be  intestinal.  After  these  attacks  gravel  of  considerable  size 
may  be  found  in  the  urine.  Characteristic  symptoms  are  generally  con¬ 
fined  to  older  children.  There  is  tenderness  in  the  renal  region  and  often 
the  evidence  of  a  moderate  pyuria.  Sometimes  typical  attacks  of  renal 
colic  occur,  due  to  the  entrance  of  a  stone  from  the  pelvis  into  the  ureter. 
These  are  productive  of  most  intense  pain  in  the  region  of  the  affected 
kidney,  radiating  to  the  lower  part  of  the  abdomen,  the  testicle,  penis, 
and  thigh.  There  is  a  constant  desire  to  urinate,  although  but  little 
urine  is  passed,  and  this  sometimes  contains  blood.  \  omiting  may  occur, 
and  in  some  cases  convulsions  or  collapse.  The  attack  lasts  a  few  hours 
or  sometimes,  with  remissions,  for  several  days.  The  symptoms  cease 
as  soon  as  the  stone  is  expelled  into  the  bladder,  or  if  it  returns  from  the 
ureter  into  the  pelvis.  Later  the  calculi  which  have  reached  the  bladdei 
are  passed  through  the  urethra,  and  are  then  found  as  sediment  of  the 
size  of  fine  or  coarser  gravel,  or  as  concretions  even  of  the  dimensions  of  a 


small  bean 

Other  patients  have  attacks  of  hematuria  only,  without  colic.  These 
may  be  brought  on  by  exercise  or  develop  without  directly  exciting  cause. 
This  is  true  of  calculi  situated  in  the  substance  of  the  kidney.  In  mail} 
cases  the  urine  in  the  interval  shows  evidences  of  the  existence  of  pyelitis. 
Sometimes  a  stone  becomes  impacted  in  the  ureter  and  produces  a  hydro¬ 
nephrosis  (see  p.  438)  or  pyonephrosis.  In  other  instances  the  presence 
of  a  calculus  in  the  kidney  may  be  the  cause  of  a  renal  abscess.  It  is  to  e 
remembered  that  patients  sometimes  pass  a  stone  without  any  attack  oi 

colic  having  occurred.  .  .  rp. 

Course  and  Prognosis. — The  course  is  usually  chronic.  Ine 

calculus  may  exist  a  long  time  without  any  symptoms  whatever ,  especia  } 
if  it  is  of  small  size;  or  there  may  be  repeated  attacks  of  colic  at  s  or  or 
long  intervals  if  the  stone  is  not  successfully  passed  on  the  first  occasion^ 
Even  in  this  latter  event  there  is  a  decided  tendency  to  the  formation  ot 
new  calculi.  The  prognosis  is,  on  the  whole,  good  m  children  when  the 
concretions  are  of  small  size;  yet  in  long-continued  cases  death  may  lesu 
from  anuria,  uremia,  pyelonephritis,  or  renal  abscess.  .  , 

Diagnosis.— This  rests  especially  upon  the  attacks  of  pam  as  de¬ 
scribed,  tenderness  in  one  loin,  the  presence  of  blood  m  t  le ^  urine,  anc 
the  discovery  at  times  of  concretions,  particularly  after  an  attac  . 
occurrence  of  pyelitis  in  combination  with  these  symptoms  is  s  rong  } 
corroborative.  The  employment  of  the  Roentgen-ray  is  of  Siea 
even  in  the  case  of  small  concretions;  those  of  uric  acid,  however,  c  & 
no  shadow.  ,  .  TT 

1  Traite  des  mal.  de  l’enf.  (Grancher),  1904,  II,  /5 3, 
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Treatment. — The  treatment  should  be  preventive,  directed  chiefly 
to  avoid  recurrence  of  attacks  due  to  the  formation  of  new  calculi  in 
those  subjects  who  have  suffered  previously.  Water  should  be  taken 
regularly  in  large  quantities;  the  digestion  should  be  kept  in  good  order 
to  prevent  the  formation  of  the  excess  of  urates  which  so  often  attends 
digestive  disorders;  and  the  diet  should  be  unirritating  and  contain  a 
minimum  of  flesh  and  a  maximum  of  milk  and  vegetables.  In  the  line  of 
medicaments  the  administration  of  alkaline  diuretics  in  sufficient  amount 
to  keep  the  urine  alkaline  is  to  be  recommended,  but  only  if  it  seems  prob¬ 
able  that  the  calculus  consists  of  uric  acid.  Various  drugs  have  been 
employed  as  solvents  but  with  uncertain  results.  During  an  attack  of 
colic  the  patient  should  be  immersed  in  a  warm  bath  and  opiates  adminis¬ 
tered  in  sufficiently  large  dose,  preferably  hypodermically.  A  complicat¬ 
ing  pyelitis  requires  the  treatment  appropriate  to  this.  In  all  frequently 
recurring  cases  with  severe  symptoms  early  operative  interference  is  to  be 
urged,  before  serious  damage  has  been  done  to  the  kidney  by  the  stone. 

MORBID  GROWTHS  OF  THE  KIDNEY 

Morbid  growths  of  the  kidney  are  of  more  frequent  occurrence  in 
early  life  than  later  and  are  encountered  especially  in  the  first  5  years, 
during  which  they  are  more  frequent  in  males.  The  great  majority  are 
malignant  in  nature.  In  Aldibert’s1  collected  series  of  operated  cases,  3 
were  of  a  benign  nature  and  45  malignant.  In  Steffen’s2  series  of  219 
collected  cases  of  growths  of  the  kidney  and  adrenals  in  children,  34  were 
observed  in  the  1st  year,  55  in  the  2d,  and  168,  in  all,  in  the  first  5  years. 
Other  statistics  agree  in  placing  the  majority  of  cases  at  this  early  period. 
Thus  of  130  instances  of  malignant  growths  collected  by  L.  Taylor3 
60  per  cent,  occurred  in  the  first  3  years  and  over  80  per  cent,  in  the  first  4 
years.  The  growths  may  even  be  congenital  in  time  of  appearance.  In 
Walker’s4  series  12  of  138  collected  cases  of  sarcoma  had  developed  before 
birth,  and  Deming5  reports  one  in  an  infant  of  29  days.  Probably  a 
large  number  of  renal  tumors  discovered  later  date  their  origin  to  antenatal 
life.  There  is  little  difference  in  the  incidence  in  the  sexes. 

Pathological  Anatomy. — As  a  rule  only  one  kidney  is  involved. 
The  tumors  are  primary  and  malignant  in  the  great  majority  of  cases. 
One  of  the  most  common  growths  of  this  sort  is  sarcoma  of  different 
kinds,  including  mixed  forms,  embryonal  adenosarcoma  being  the  most 
often  seen  while  undoubted  carcinoma  is  very  uncommon.  Epithelioma 
is  reported.  Renal  hypernephroma,  a  frequent  variety  in  which  the 
tumor  originates  in  misplaced  adrenal  tissue  situated  in  the  kidney,  is 
sometimes  malignant,  sometimes  benign.  They  may  be  of  the  type  of 
neuroblastomas.  Embryoma  is  the  term  applied  by  Gage  and  Adams3 
to  a  rapidly  growing  type  of  tumor  of  the  kidney.  Malignant  tumors 
may  grow  to  a  large  size  and  fill  a  great  part  of  the  abdominal  cavity, 
pressing  upon  and  producing  thrombosis  in  the  vena  cava  or  renal  vessels, 
or  causing  hydronephrosis  by  compression  of  the  ureter.  Adhesions  to 
all  surrounding  structures  develop  if  the  growth  has  been  long  present. 
Metastases  to  other  organs  may  occur.  The  growth  has  its  origin  in  the 
cortex  or  pelvis  and  may  involve  much  of  the  kidney.  Only  exception- 

1  Rev.  mens,  des  mal.  de  l’enf.,  1893,  XI,  501;  504. 

2  Die  malig.  Geschwulste  im  Kindersalter,  1905,  30. 

3  Amer.  Jour.  Med.  Sci.,  1887,  XCIV,  46R 

4  Annals  of  Surgery,  1897,  XXVI,  529. 

5  Jour.  Amer.  Med.  Assoc.,  1923,  LXXX,  902. 

6  Ann.  of  Surg.,  1923,  LXXVIII,  226. 
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ally  is  it  secondary  through  extension  from  a  tumor  of  the  suprarenal 
body  or  of  the  other  kidney,  or  of  other  neighboring  regions.  The 
consistence  of  the  growth  varies.  It  may  be  firm,  but  is  often  quite  soft 
and  hemorrhagic  and  sometimes  almost  gelatinous.  Cystic  change  may 
sometimes  develop. 

The  benign  tumors  of  the  kidney,  such  as  fibroma,  lipoma,  myoma 
and  adenoma  are  of  rare  occurrence,  usually 
small  but  sometimes  of  large  size,  and  of 
slow  growth. 

Symptoms. — When  first  coming  under 
observation  the  tumor  is  often  already  of 
considerable  size,  filling  more  or  less  of  the 
abdominal  cavity  upon  one  side,  and  growing 
very  rapidly  (Fig  333).  It  appears  to 
project  forward  from  the  flank,  and  the 
anterior  portion  can  be  lifted  distinctly  by 
palpation  with  the  hand  in  the  lumbar 
region.  It  is  more  often  soft  than  hard,  and 
in  some  cases  seems  almost  fluctuating. 

When  firmer  the  surface  may  feel  smooth 
or  lobulated.  The  urine  often  contains 
blood  and  sometimes  casts;  but  although 
this  condition  may  be  among  the  earliest 
symptoms,  it  is  not  a  necessary  one.  Pain 
may  be  present  especially  in  the  renal  region, 
but  is  usually  absent.  As  the  tumor  grows 
debility,  emaciation  and  anemia  develop 
and  progress,  and  digestive  disturbances 
may  be  observed,  or  other  symptoms  may 
arise  depending  upon  interference  with 
various  organs  by  the  pressure  of  the  growth 
or  upon  the  development  of  metastases. 

Among  such  symptoms  are  vomiting,  diar¬ 
rhea,  edema,  cough,  and  paralysis. 

Course  and  Prognosis. — The  course  is 
rapid,  particularly  in  cases  of  sarcoma.  In 
Walker’s1  series  the  average  duration  of 
unoperated  cases  of  sarcoma  from  the  time 
the  symptoms  were  discovered  was  8.08 
months,  and  in  operated  cases  16.77  months. 

Hypernephroma  often  runs  a  longer  course. 

The  prognosis  of  renal  tumor  is  very  unfavor¬ 
able.  Operation  is  sometimes  immediately 
fatal  from  shock;  sometimes,  as  stated, 
prolongs  life  by  a  few  months,  to  terminate 
in  recurrence;  sometimes  ends  in  recovery. 

In  Steffen’s  list  of  88  operated  cases  of 
tumor  of  the  kidney  and  suprarenal  body, 

18  recovered  completely. 

Diagnosis. — This  rests  upon  the  presence  of  cachexia  and  hema¬ 
turia,  but  especially,  and  sometimes  solely,  upon  the  discovery  of  the 
tumor  and  the  determination  that  this  is  of  renal  origin.  The  decision  is 
often  of  the  greatest  difficulty.  Inasmuch  as  the  great  majority  of  cases 

1  Loc.  cit. 


Fig.  333. — Tumor  of  the  Kidney. 

Ida  D.,  aged  years.  Had 
a  swelling  of  the  abdomen  for 
some  time,  which  had  gradually 
grown  larger.  Entered  the  Chil¬ 
dren’s  Hospital  of  Philadelphia. 
Emaciation,  diarrhea,  no  pain,, 
leucocytes  9000,  hemoglobin  /0 
per  cent.  Large  tumor  of  the  right 
kidney,  weighing  23^  pounds  (1134) 
removed.  Pronounced  to  be  sar¬ 
coma.  Operational  recovery. 
Discharged.  Further  history  un¬ 
known.  Faint  outline  in  the 
photograph  shows  the  margin  of 
the  growth. 


464 


THE  DISEASES  OF  CHILDREN 


of  abdominal  tumor  in  early  childhood  are  renal  or  suprarenal,  the  pre¬ 
sumption  is  always  in  favor  of  the  diagnosis  of  one  of  these  conditions. 
The  fact  that  the  growth  appears  to  be  largest  in  the  renal  region  and 
projects  forward  also  indicates  its  origin.  Bimanual  palpation  is  an 
aid  in  determining  this.  Further  characteristics  are  the  tympanitic 
percussion-note  due  to  the  passing  of  the  colon,  distended  by  gas, 
over  the  anterior  surface  of  the  tumor,  and  the  relative  movability  of 
the  growth  as  compared  with  sarcoma  of  the  retroperitoneal  glands, 
which,  too,  occupies  a  more  central  position.  The  distinction  between 
renal  and  suprarenal  growths  is  difficult  and  often  impossible.  Tumors  of 
the  kidney  are  oftener  malignant  and  exhibit  metastases,  and  are  without 
the  peculiar  influence  upon  growth  and  nutrition  which  the  suprarenal 
hypernephromata  often  exhibit.  Splenic  enlargements  seem  to  take  their 
origin  from  beneath  the  costal  border  in  front;  have  a  sharp  edge,  and 
often  a  marked  splenic  notch;  and  move  more  or  less  with  respiration, 
while  bimanual  palpation  from  the  renal  region  may  show  that  it  is 
not  the  kidney  which  is  involved.  Perinephritic  abscess  exhibits  the 
fever  characteristic  of  a  purulent  accumulation.  A  tumor  arising  in 
the  liver  is  found  by  percussion  and  palpation  to  be  directly  continuous 
with  it,  and  moves  with  respiration.  Large  fecal  accumulations  do  not 
often  extend  to  the  flanks;  and  generally  disappear  after  thorough  pur¬ 
gation.  Tuberculous  masses  in  the  loin  may  greatly  simulate  renal 
growths,  but  the  other  attendant  symptoms  and  the  history  of  the  case 
aid  in  their  recognition. 

Treatment. — Nephrectomy  has  been  the  only  possible  treatment 
open  to  us,  and  the  earlier  this  is  performed  the  greater  the  chance  of 
recovery,  both  immediate  and  ultimate.  The  employment  of  the  £-ray 
offers  hope,  as  in  a  case  reported  by  Grisanti1  in  which  an  inoperable 
sarcoma  disappeared  under  treatment  by  this  method. 

PERINEPHRITIS 
(Perinephritic  Abscess) 

This  consists  of  an  inflammation  in  the  fatty  or  connective  tissue 
which  together  form  the  external  capsule  of  the  kidney. 

Etiology. — It  is  not  a  frequent  disease  in  early  life,  although  Gibney2 
reported  28  personal  cases  of  a  primary  nature  occurring  in  children.  In 
a  series  of  166  cases,  Nieden3  found  but  26  in  children.  Less  often  the 
disease  may  be  secondary  to  such  causes  as  suppurative  processes  in  the 
kidney  ;  trauma;  disease  of  the  suprarenal  bodies;  exposure  to  cold;  disease 
of  the  spinal  column;  pleurisy;  septicemia,  and  the  infectious  fevers.  In 
children  it  is  oftenest  primary,  and  the  cause  undisco verable. 

Pathological  Anatomy. — The  inflammation  is  usually  unilateral, 
one  side  being  affected  about  as  often  as  the  other.  It  starts  in  the  con¬ 
nective  tissue  surrounding  the  kidney  (perinephritis),  or  in  the  fatty 
tissue  (paranephritis) ,  and  advances  to  suppuration  in  the  majority  of 
instances.  The  pus  accumulates  chiefly  below  the  kidney  and  may 
extend  in  different  directions  and  rupture  in  regions  varying  with  the  case; 
as  the  peritoneum,  intestines,  kidney,  bladder,  and  pleura,  but  oftenest 
externally  in  the  iliocostal  space  or  above  Poupart’s  ligament. 

Symptoms. — In  the  acute  cases  the  onset  is  marked  by  chilliness, 
high  fever,  severe  constitutional  disturbances,  and  frequently  disorders 

1  La  Pediat.,  1923,  XXXI,  766. 

2  Chicago  Med.  Jour.,  1880,  XL,  561. 

3  Deutsch.  Arch.  f.  klin.  Med.,  1878,  XXII,  492. 


PYELITIS 


465 


ofjdigestion.  In  those  of  slower  onset  the  fever  is  moderate  and  all  the 
symptoms  develop  more  gradually  and  with  less  intensity.  The  most 
characteristic  symptom  is  pain  in  the  lumbar  region  on  the  affected 
side,  or  referred  to  the  groin,  hip,  thigh,  or  knee.  Any  movement  of  the 
spine  or  the  act  of  walking  causes  pain,  and  the  patient  progresses  with 
the  body  bent  toward  the  side  involved.  Physical  examination  of  the 
lumbar  region  gives  at  first  tenderness  on  palpation,  later  dullness  on  per¬ 
cussion  and  increased  resistance,  and  finally  an  indefinitely  outlined 
tumor,  not  moving  with  respiration.  When  of  large  size  it  may  suggest 
fluctuation  on  palpation,  while  edema  and  redness  may  appear  on  the 
cutaneous  surface. 

Suffering  increases  as  the  disease  advances,  and  the  patient  is  neces¬ 
sarily  confined  to  bed.  Here  the  thigh  is  kept  flexed  upon  the  abdomen, 
and  extension  causes  pain.  Fever  continues  to  be  of  an  intermittent 
or  remittent  type.  The  urine  is  not  often  altered  in  character,  and  there 
are  no  urinary  symptoms  unless  the  kidney  or  the  bladder  is  involved  in 
the  process,  or  interfered  with  by  pressure. 

Course  and  Prognosis. — The  duration  in  acute  cases  is  usually 
several  weeks;  in  chronic  cases  sometimes  some  months;  or  even  years 
if  the  cause  persists  and  the  pus  has  found  an  exit.  The  fever,  pain 
and  lameness  often  last  some  weeks  before  swelling  can  be  discovered. 
The  probability  of  complete  recovery  varies  with  the  cause.  The  pri¬ 
mary  cases  generally  do  well  if  properly  treated,  and  recovery  is  fairly 
rapid  after  the  pus  has  been  discharged.  All  of  Gibney’s  28  cases 
recovered.  Without  operative  interference  the  abscess  finally  ruptures 
in  some  of  the  directions  mentioned.  The  prognosis  when  the  abscess 
is  secondary  is  influenced  largely  by  the  nature  of  the  primary  disease, 
which  often  overshadows  the  perinephritis  in  importance.  The  progno¬ 
sis  in  unoperated  cases  depends  upon  the  direction  in  which  the  pus 
has  burrowed. 

Diagnosis. — This  is  often  difficult  at  first,  particularly  in  the  cases 
developing  insidiously  and  running  a  chronic  course.  The  condition 
is  especially  to  be  distinguished  from  disease  of  the  hip-joint.  The 
latter  is  more  chronic  in  onset;  the  lameness  and  deformity  are  much 
slower  in  developing;  there  is  tenderness  over  the  hip-joint;  and  passive 
movement  here  is  restricted  in  all  directions  instead  of  in  those  involv¬ 
ing  extension  only.  Caries  of  the  spine  produces  symptoms  resembling 
those  of  perinephritis  in  many  respects;  but  there  is  found  the  tender 
prominence  of  some  of  the  vertebrae.  After  swelling  in  the  renal  region 
develops  the  diagnosis  is  much  easier,  although  the  possibility  of  the 
abscess  being  dependent  upon  spinal  caries  is  not  to  be  forgotten.  Pen- 
nephritic  abscess  which  ruptures  into  the  pleural  cavity  is  usually  diag¬ 
nosed  as  empyema.  .  , 

Treatment. — Rest  in  bed  is  important.  Early  in  the  attack  dry 
cupping  or  the  application  of  an  ice-bag  or  of  hot  poultices  over  the  lenal 
region  may  be  employed  in  the  hope  of  favoring  resolution.  Just  as  soon 
as  the  presence  of  pus  is  proven,  by  an  exploratory  puncture  if  necessary, 
the  abscess  should  be  opened  by  incision  and  drained.  Later  treatmen 
is  purely  symptomatic. 

PYELITIS 

(Pyelocystitis) 

The  condition  is  variously  denominated  cystitis,  pyelitis,  pyelonephi  i- 
tis,  and  pyelocystitis,  indicating  the  various  lesions  and  combinations  ot 
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lesions  which  may  exist  in  different  individuals,  and  which  are  but  differ¬ 
ent  manifestations  of  the  same  infection.  Although  doubtless  many 
cases  arise  through  infection  from  the  bladder  and  in  combination  with 
it,  and  symptoms  dependent  upon  inflammation  of  this  organ  may  be 
present,  the  majority  exhibit  few  if  any  vesical  manifestations,  and  it  is 
more  convenient  to  consider  pyelitis  as  an  entity  and  to  study  cystitis 
separately.  (See  also  Cystitis,  p.  474.) 

Etiology. — The  disease  develops  much  oftener  in  early  life  than 
formerly  supposed,  and  is,  in  fact,  of  decidedly  frequent  occurrence.  In 
225  unselected  sick  children  without  special  symptoms  examined  by 
Fromm,1  a  urinary  infection  was  discovered  in  4.4  per  cent.  It  is 
observed  twice  as  often  in  children  under  2  years  as  it  is  after  that  age 
(Thomson).2  It  is  uncommon  under  3  months  of  age,  but  R.  M.  Smith3 
has  observed  it  in  a  boy  of  2  days,  and  Sauer4  reports  15  cases  from  6  to 
28  days  old.  The  disease  is  much  more  frequent  in  females,  especially 
in  infants,  but  not  to  the  degree  which  is  often  thought.  In  224  collected 
cases  of  pyelitis  under  2  years,  as  given  by  Thomson,  the  incidence  was 
as  follows: 

Table  105. — Sex  in  Pyelitis 

Among  77  patients  under  6  months,  28  (36.3  per  cent.)  were  boys. 

Among  162  patients  under  12  months,  40  (24.6  per  cent.)  were  boys. 

Among  224  patients  under  2  years,  49  (21.8  per  cent.)  were  boys. 

Of  Sauer’s  15  very  young  patients  13  were  males.  It  may  depend 
upon  the  presence  of  a  renal  calculus;  surface-chilling  of  the  body; 
malformations  of  the  kidney  or  its  blood-vessels,  the  bladder  or  urethra; 
pressure  by  abnormally  situated  blood-vessels;  kinking  of  the  ureter;  the 
infectious  fevers,  such  as  scarlet  fever,  typhoid  fever,  diphtheria,  or 
grippe;  the  existence  of  septicemia;  tuberculosis  or  suppurative  proc¬ 
esses  in  the  kidney;  renal  tumors;  inflammations  of  the  bladder,  and 
disturbances  of  digestion,  chiefly  those  of  a  diarrheal  character.  In 
older  children,  especially  in  males,  renal  calculus  is  one  of  the  \  more 
frequent  factors.  In  infants  some  other  cause  than  this  is  operative, 
generally  a  digestive  disturbance;  or  the  disease  appears  to  be  primary. 
In  our  experience  acute  pyelitis  has  frequently  followed  infections  of  the 
upper  respiratory  tract.  In  chronic  and  recurrent  cases  some  clinicians 
suspect  the  tonsils  or  teeth  as  being  foci  of  infection.  Whatever  fthe 
cause  the  active  agent  is  the  penetration  into  the  pelvis  of  the  kidney  of 
bacteria  of  some  sort.  These  may  enter  by  way  of  the  blood-vessels,  but 
it  is  generally  believed  that  in  the  majority  of  cases  in  females  in  early 
life  there  occurs  an  ascending  infection  from  the  lower  urinary  passages, 
either  by  way  of  the  mucous  membrane  or  of  the  lymphatics.  The  blad¬ 
der  may  be  first  attacked;  but  often  the  infection  here,  if  occurring  at 
all,  is  of  a  temporary  nature  and  may  have  disappeared  by  the  time 
the  pelvis  becomes  involved.  The  development  of  pyelitis  in  male  in¬ 
fants  may  perhaps  be  due  to  the  migration  of  germs  from  the  intestines 
into  the  bladder,  but  much  oftener  by  other  routes.  After  an  extensive 
review  of  the  literature  and  as  a  result  of  his  own  investigations,  R.  M. 
Smith5  concluded  that  the  infection  is  always  by  way  of  the  blood,  the 

1  Centralbl.  f.  Kinderheilk.,  1904,  IX,  367. 

2  XVIIth  Intern.  Cong,  of  Med.,  London,  1913,  Sect.  X,  pt.  1,  108. 

3  Med.  Clin.  No.  Amer.,  1918,  I,  165. 

4  Jour.  Amer.  Med.  Assoc.,  1925,  LXXXV,  327. 

5  Amer.  Jour.  Dis.  Child.,  1916,  XII,  235. 
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germs  entering  this  through  the  lymphatics.  The  objection  to  this  view 
is  the  constantly  negative  result  of  blood-cultures.  It  would  seem  prob¬ 
able  that  any  of  these  methods  of  infection  is  possible:  ascending  from 
the  urethra;  by  way  of  the  blood;  or  by  the  anastomosing  lymphatics 
of  the  intestines  and  the  urinary  organs.  The  nature  of  the  germ 
varies.  In  the  very  large  majority  of  instances  that  present  is  the  colon 
bacillus,  alone  or  in  combination.  Among  other  germs  found  are  the- 
staphylococcus,  streptococcus,  gonococcus,  typhoid  bacillus,  bacillus 
pyocyaneus,  bacillus  lactis  aerogenes,  bacillus  proteus,  tubercle-bacillus 
and  diphtheria-bacillus.  In  spite  of  the  frequency  of  vulvovaginitis, 
infection  of  the  pelvis  of  the  kidney  by  the  gonococcus  is  uncommon. 
Fowler1  found  that  in  136  cases  of  bacterial  infection  of  the  genito- 
urinarjr  tract  in  children  80  per  cent,  were  by  the  colon  bacillus  alone 
or,  less  often,  in  combination;  and  Jefferys2  found  this  germ  in  67  out  of 
121  cases  (55.37  per  cent.). 

Pathological  Anatomy. — Calculous  pyelitis  is  usually  unilateral, 
but  the  pyelitis  of  infancy  generally  affects  both  kidneys.  In  acute  cases 
there  is  a  catarrhal  inflammation  of  the  mucous  membrane  of  the  pelvis, 
with  redness  and  swelling,  and  a  secretion  of  mucus,  pus,  desquamated 
epithelial  cells  and  red  blood-corpuscles.  In  the  more  chronic  cases  the 
mucous  membrane  is  thickened,  finally  throughout  all  its  layers,  and  is 
covered  with  a  thick  secretion  of  muco-pus,  and  the  kidney  becomes  more 
or  less  involved  (pyelonephritis) ,  with  widening  of  the  tubules,  the  in¬ 
flammation  even  extending  into  the  cortical  layer.  If  a  large  amount 
of  pus  accumulates  in  the  pelvis  of  the  kidney  the  condition  of  pyoneph¬ 
rosis  develops. 

Symptoms. — In  typical  cases  of  the  acute  form  the  symptoms  are 
characteristic.  With  a  sudden  rise  of  temperature,  reaching  103°  to 
105°  F.  (39.4°  to  40.5°  C.),  preceded  by  chilliness,  and  continuing  steadily 
elevated  or  oftener  remittent  or  fluctuating,  there  is  dull  pain  in  the  renal 
region  radiating  to  the  abdomen;  sometimes  tenderness  over  the  kidneys; 
frequent  micturition;  debility;  and  loss  of  appetite.  Urinalysis  shows  in 
general  an  acid  reaction,  normal  specific  gravity,  and  the  quantity  of  the 
secretion  unaffected  or  often  scanty.  There  is  but  a  small  amount  of 
albumin.  Microscopical  examination  reveals  pus-cells,  red  blood-cor¬ 
puscles,  epithelial  cells  of  different  forms,  and  perhaps  a  few  hyaline  casts. 
Bacteria  may  be  present  in  varying  numbers.  Epithelial  and  granular 
casts  indicate  involvement  of  the  kidney  also  (pyelonephritis).  The 
amount  of  pus  varies  from  time  to  time  in  the  same  patient,  depending 
upon  the  degree  of  infection  and  whether  the  discharge  is  an  unin¬ 
terrupted  one.  In  some  instances  the  urine  is  quite  turbid;  in  other  cases 
only  minute  flocculi  can  be  seen  by  transmitted  light.  If  the  pus  is 
retained  the  urine  will  be  temporarily  nearly  or  quite  free  from  it,  and  the 
fever  and  other  constitutional  disturbances  are  liable  to  be  correspond¬ 
ingly  more  marked. 

The  symptoms  detailed  are  best  seen  in  cases  depending  upon  the 
presence  of  a  renal  calculus.  In  much  the  largest  number,  however, 
especially  in  those  of  a  primary  nature  and  in  infants,  they  are  subject 
to  great  variation  from  the  type,  are  uncharacteristic,  and  the  disease 
easily  escapes  recognition  unless  careful  examination  of  the  urine  be 
made.  This  is  true  also  of  the  cases  secondary  to  diarrheal  disturbances 
or  to  some  acute  infectious  fever  still  present.  In  all  such  the  general 

1  Garrod,  Batten  and  Thursfield,  Diseases  of  Children,  1913,  640. 

2  Quart.  Jour,  of  Med.,  1910-11,  IV,  267. 
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symptoms  usually  exceed  the  local  manifestations.  The  fever  may  be 
moderate,  or  exhibit  at  times  irregular  elevations  followed  by  depressions 
to  or  below  normal.  Sometimes  several  days  pass  without  fever,  to  be 
succeeded  by  return  of  pyrexia  (Fig.  334).  The  general  condition  may 
be  fair,  or  there  may  be  decided  debility,  emaciation,  anemia,  loss  of 
appetite,  constipation,  and  sometimes  vomiting;  suggesting  the  presence 
of  an  acute  digestive  disorder.  Disturbances  of  micturition  are  oftener 
absent  than  present  in  uncomplicated  cases;  and  this  is  true,  too,  of 
localized  pain  and  tenderness.  Cases  of  chronic  pyelitis  exhibit  often 
merely  pyuria;  fever  and  other  constitutional  symptoms  developing  only 
during  the  acute  exacerbations  which  are  liable  to  occur. 


Fig. 


334. — Pyelitis,  Characteristically  Vague  Symptoms  as  Usually  Present, 

Exacerbations  of  Fever. 


Jeanette  F.,  aged  2  years.  Sudden  onset  Dec.  25,  with  vomiting  and  fever.  Latter 
persisted,  with  fretfulness,  malaise  and  cough.  About  Jan.  1,  dysuria.  Improved,  but 
about  Jan.  20  grew  worse,  with  irregular  fever,  lost  much  weight,  was  anemic,  restless, 
fretful,  and  very  weak.  Entered  Children’s  Ward  of  the  University  Hospital,  Phila¬ 
delphia,  Jan.  28.  In  hospital  same  symptoms  continued,  then  gradually  improved. 
Physical  examination  negative,  except  that  urine  was  acid  and  contained  pus,  and  on 
culture  colon  bacilli,  and  there  was  tenderness  in  the  left  renal  region. 


Course  and  Prognosis. — The  severity  and  duration  are  very 
variable.  The  disease  is  liable  to  be  more  severe  and  the  mortality  highei 
in  infants  under  2  years.  The  acute  attack  lasts  from  2  to  4  weeks  in 
the  majority  of  cases  properly  treated;  and  still  longer  if  unrecognized. 
In  the  acute,  less  severe  cases  the  fever  may  disappear  in  a  week  (Fig- 
335).  The  symptoms  are  exceedingly  liable  to  recur  after  an  interval  ot 
weeks  or  months.  These  recurrences  may  sometimes  be  extended  ovei 
several  years.  In  such  cases  they  are,  however,  usually  of  quite  short 
duration,  and  in  most  instances  without  doing  the  patient  serious  damage, 
except  for  the  constant  danger  of  a  decided  degree  of  complicating 
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nephritis  developing.  In  other  cases  there  is  a  persistent  intractability 
and  the  pyuria  is  more  or  less  continuous,  although  the  general  health 
seems  little  if  at  all  affected.  Occasionally  cases  are  very  severe  from 
the  onset,  and  may  run  a  rapidly  fatal  course,  but  these  are  uncommon 
and  occur  only  when  there  is  involvement  of  the  renal  tissue  as  well; 
while  other  severe  instances  of  a  chronic  nature  may  gradually  exhaust 
the  patient.  Sometimes  in  chronic  cases  the 
obstructed  and  a  pyonephrosis  develops.  In 
Thomson’s1  71  cases  the  mortality  was  9.8  per 
cent.,  limited  entirely  to  patients  under  2  years 
of  age,  none  of  the  23  cases  over  this  age  ter¬ 
minating  fatally.  This  makes  the  mortality 
in  those  under  2  years  14.6  per  cent.  The 
mortality  in  84  of  Goppert’s2  104  cases,  most 
of  them  under  2  years  of  age,  was  12  per  cent. 

Under  proper  treatment,  however,  the  progno¬ 
sis  of  acute  pyelitis  is  good  in  the  large  majority 
of  cases.  It  is  more  uncertain  and  unfavorable 
when  dependent  upon  some  persisting  acting- 
cause,  such  as  calculus,  renal  tuberculosis  or 
other  local  factors. 

Complications. — The  most  frequent  of 
these  is  probably  cystitis,  and  some  degree  of 
involvement  of  the  renal  tissue  (pyelone¬ 
phritis).  Also  associated  with  pyelitis,  either 
as  cause  or  sequel,  are  perinephritis,  pyonephro¬ 
sis,  hydronephrosis,  malformations  of  the 
kidney,  morbid  growths  of  the  kidney,  suppura¬ 
tive  nephritis,  renal  calculus,  and  tuberculosis 
of  the  kidney.  In  severe  long-continued  cases 
bronchopneumonia  or  some  other  intercurrent 
malady  may  be  the  cause  of  death. 

Diagnosis. — This  rests  in  typical  cases 
upon  the  irregular  fever,  prostration,  and  other 
constitutional  symptoms;  pain  and  tenderness 
in  the  renal  region;  and  the  presence  of  pyuria 
with  acid  urine.  In  cases  without  subjective 
local  manifestations,  forming  as  they  do  the 
majority,  it  is  only  by  the  pyuria  that  the 
diagnosis  can  be  made.  All  sorts  of  febrile 
diseases  may  be  supposed  to  be  present,  and 
an  incorrect  diagnosis  made  unless  an  exami¬ 
nation  of  the  urine  is  carried  out.  Every 
infant  or  child  with  fever  of  obscure  nature  should  be  under  suspicion  ol 
pyelitis  and  should  have  the  urine  studied  carefully,  not  once  but 
repeatedly.  There  is  hardly  another  disease  so  readily  overlooked,  and  in 
connection  with  which  errors  in  diagnosis  are  more  easily  made.  Y  et 
the  presence  of  pus  in  the  urine  may  be  dependent  upon  a  number  of 
causes  and  is  not  in  itself  an  evidence  of  uncomplicated  pyelitis.  To 
justify  a  diagnosis  of  pyuria  there  should  be  at  least  6  to  8  leucocytes  in 
every  high  power  field  (Goppert),  using  uncentrifuged  urine.  For  several 
years  we  have  routinely  estimated  the  amount  of  pus  by  counting  the 

1  Loc.  cit. 

2  Ergebn.  d.  inner.  Med.  u.  Kinderheilk.,  1908,  II,  30. 
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Fig.  335. — Acute  Pyelitis 
with  Short  Febrile  Course. 


Jerry  B.,  aged  7  years. 
Fever  began  Nov.  1.  Ad¬ 
mitted  to  Children’s  Ward  of 
the  Hospital  of  the  University 
of  Pennsylvania,  Nov.  2.  No 
special  symptoms,  did  not  ap¬ 
pear  ill  except  for  the  fever. 
This  disappeared  after  a  week, 
although  pus  was  still  present 
in  the  urine. 
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white  blood  cells  present  in  a  cubic  millimeter  of  uncentrifuged  urine. 
This  has  proven  a  helpful  procedure.  While  the  normal  number,  in  the 
absence  of  vaginitis,  seldom  exceeds  4  to  6  to  the  cubic  millimeter  a  count  o 
40  or  more  is  necessary  to  constitute  proof  of  infection  of  the  urinary  tract. 
It  is  to  be  remembered  that  at  the  time  of  a  decided  rise  of  temperature  no 
leucocytes  may  be  present  in  the  urine,  the  elevation  being  produced  by 
the  retention  of  the  pus  and  also  that  there  are  occasional  cases,  although 
less  common  in  early  life,  in  which  there  is  bacteruria  without  pyuria. 
This  subject  has  been,  reviewed  by  Ramsey1  who  reports  a  number  or 
instances.  Among  the  pus-producing  conditions,  cystitis  is  to  be  dis¬ 
tinguished  by  the  pain  over  and  the  evidences  of  irritability  of  the  bladder. 
Although  disturbance  of  micturition  may  occur  in  uncomplicated  pyelitis 
as  a  reflex  symptom,  it  is  not  frequent  and  not  so  marked  as  when  the 
bladder  is  attacked.  When  the  bladder  is  involved  alone  there  is  no  pam 
or  tenderness  in  the  region  of  the  kidney.  Cystoscopic  examination  wi  I 
aid  in  making  the  differential  diagnosis.  The  rupture  of  a  renal  abscess 
into  the  pelvis  of  the  kidney  or  discharging  of  a  pyonephrosis  is  the  cause 
of  a  sudden  appearance  of  a  large  amount  of  pus  in  the  urine,  at  whic 
time  the  symptoms  of  abscess  ameliorate.  Nephritis  occurring  alone 
gives  rise  to  epithelial  or  granular  casts  and  a  few  leucocytes,  and  if 
complicated  by  pyelitis,  to  a  larger  amount  of  albumin  than  can  be 
accounted  for  by  the  presence  of  pus.  Renal  calculus  produces  the 
colic,  hematuria  and  other  symptoms  characteristic  of  this  disease. 
Tuberculosis  of  the  kidney  generally  exhibits  evidences  of  complicating 
tuberculosis  elsewhere  in  the  body,  and  tubercle-bacilli  may  perhaps  be 

discovered  in  the  urine.  ,  ,, 

As  regards  the  bacteriological  variety  of  pyelitis  present,  cultures 

from  a  catheterized  specimen  will  reveal  the  nature  of  the  germ.  e 
agglutinative  reaction  may  also  be  obtained  with  the  blood  m  cases  o 
infection  with  the  colon  bacillus.  In  the  majority  of  cases  this  is  the 
organism  found,  although  it  has  been  claimed  that  it  may  be  only  a 
secondary  invader,  the  original  infecting  organism  having  died  out.  e 
urine  is  always  acid  in  the  instances  of  infection  with  this  germ.  I  his  is 
not  true  of  the  rarer  cases  dependent  upon  streptococcic  or  staphylococcic 

infection  (Langstein).2  .  -x  i  u  m 

Treatment. — In  the  way  of  prevention,  the  external  genitals  should 

be  kept  as  clean  as  possible  in  the  case  of  female  infants,  the  movement 
of  the  nurse’s  hand  in  cleansing  being  from  before  backward.  All  irri¬ 
tating  causes,  such  as  gravel  and  calculus,  must  be  sought  for  and  appro¬ 
priate  treatment  employed.  In  obstinate  cases  infected  teeth  and  tonsi  s 
should  be  removed.  In  patients  exhibiting  frequent  recurrences  an 
x-ray  examination  should  be  made  of  the  renal  region  in  a  search  or 
calculus,  kinking  of  the  ureter,  or  pressure  on  it  of  abnormally  situated 
blood-vessels  (Smith).3  Should  it  be  necessary  to  use  a  catheter  at  any 
time  in  subjects  of  any  age,  the  most  scrupulous  aseptic  precautions 
must  be  taken.  The  giving  of  an  abundance  of  water  is  of  value,  and 
when  infants  refuse  this,  as  sometimes  happens  in  severe  cases,  it  may 
be  necessary  to  administer  it  by  the  stomach-tube,  nasal-tube,  entero 
clysis,  or  even  subcutaneously.  Inasmuch  as  the  colon  bacillus  is  .  e 
cause  in  the  great  majority  of  cases  of  pyelitis,  and  as  this  requires 
that  the  urine  be  acid  for  its  proper  growth,  the  rendering  of  it  alkaline 

1  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  218.  ni 

2  Pfaundler  and  Schlossmann,  Handb.  d.  Kmderheilk.,  1910,  IV,  101. 

3  Amer.  Jour.  Dis.  Child.,  1924,  XXVIII,  678. 
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by  the  administration  of  alkaline  salts  has  been  used  with  great  success 
as  a  curative  measure.  This,  at  least,  has  been  the  prevailing  belief;  and 
although  experimental  studies  by  Helmholz  and  Millikin1  would  appear 
to  prove  the  theory  fallacious,  yet  the  fact  remains  that  the  administra¬ 
tion  of  alkalies  seems  one  of  the  most  successful  methods  of  treatment. 
The  amount  required  is  often  considerable,  and  can  be  determined  only 
by  testing  the  urine.  The  ingestion  of  5  grains  (0.32)  of  potassium 
citrate  with  sodium  bicarbonate  in  even  larger  amount  3  to  5  times  a  day 
will  probably  be  necessary  for  an  infant  of  a  year,  and  often  the  quantity 
must  be  3  or  4  times  this.  In  cases  in  which  the  urine  is  already  alkaline 
and  the  colon  bacillus  has  not  been  found,  benzoic  acid  or  acid  sodium 
phosphate  may  be  given.  Sometimes  it  is  a  good  plan  to  shift  from  a 
period  of  alkaline  treatment  to  one  of  the  acid  phosphate  and  back.  Cal¬ 
cium  chloride  in  doses  of  1  to  3  gm.  (15  to  46  grains)  3  or  4  times  a  day  will 
make  the  urine  acid  (Helmholz  and  Millikin).2  The  acid  treatment 
should  be  used  in  staphylococcic  infection.  One  of  the  favorite  remedies 
is  hexamethylenamine,  but  this  is  best  suited  to  cases  in  which  the  reaction 
of  the  urine  is  acid.  Infants  of  a  year  require  from  1  to  3  grains  (0.065 
to  0.194)  several  times  daily,  and  much  larger  doses  are  often  advised. 
Salol  is  also  used  successfully  in  doses  of  Yi  grain  (0.032)  5  to  8  times  a  day 
under  1  year  of  age.  My  own  experience  is  decidedly  in  favor  of  the  alka¬ 
line  treatment,  and  it  is  to  be  borne  in  mind  that  hexamethylenamine  in 
full  dosage  is  capable  of  producing  hematuria.  Treatment  with  hexame¬ 
thylenamine  and  with  alkalies  cannot  well  be  combined  as  the  former 
requires  an  acid  urine  for  its  action.  Among  other  drugs  which  have 
been  used  at  times  with  success,  and  at  others  with  failure  to  cause 
improvement  in  symptoms  or  sterilization  of  the  urine,  are  acriflavine 
in  doses  of  0.025-0.05  gm.  (0.39-0.77  grain)  by  mouth  2  or  3  times  a 
day  (Davis  and  Beck),3  mercurochrome  3  mg.  per  kilogram  of  body- 
weight  (.02  grain  per  pound)  given  intravenously  in  a  1  per  cent,  solution 
(Young,  Hill  and  Scott)4  and  hexylresorcinol  (Leonard)5  0.3  gm.  (4.6 
grains)  3  times  a  day  by  mouth.  We  have  had  success  in  a  few  obstinate 
cases  by  combining  the  acriflavine  and  hexly resorcinol. 

Extensive  employment  has  been  made  of  autogenous  vaccines  in 
the  treatment  of  pyelitis,  with  varying  conclusions.  There  is  reason 
to  believe  that  they  are  of  service  in  some  instances,  and  they  should 
be  tried  in  obstinate  cases.  Cowie6  has  seen  decided  benefit  in  some 
cases  following  the  injection  of  foreign  protein  in  the  form  of  horse- 
serum.  Lavage  of  the  pelvis  of  the  kidneys  with  a  0.5  per  cent,  solution 
of  nitrate  of  silver  has  been  used  by  Kretschmer  and  Helmholtz'  in  some 

obstinate  cases.  ,  . 

In  addition  to  these  measures  the  patient  should  be  kept  in  bed  while 
fever  is  present,  and  an  unirritating  diet  employed;  and  when  afebrile, 
every  possible  means  used  to  improve  and  maintain  the  general  health. 
Complications  such  as  pyonephrosis  and  renal  calculus  may  requue 
surgical  interference. 


1  Amer.  Jour.  Dis.  Child.,  1924,  XX\  III,  700. 

2  Log.  tit. 

3  Jour.  Urol.,  1921,  V,  215. 

4  Arch.  Sure;.,  1925,  X,  813. 

5  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXIII,  2005. 

6  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  179. 

7  Jour.  Amer.  Med.  Assoc.,  1920,  LXX\ ,  1303. 
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CHAPTER  III 

DISEASES  OF  THE  BLADDER 
MALFORMATIONS 

A  very  few  instances  of  absence  of  the  bladder  have  been  reported, 
and  the  occurrence  of  the  rudimentary  presence  of  two  or  more  bladders 
is  equally  uncommon.  Congenital  diverticula  have  also  been  observed, 
these  being  uncommon  according  to  Hyman,1  and  sometimes  a  complete 
or  partial  obstruction  in  the  course  of  the  urethra  produces  an  enormous 
congenital  dilatation.  An  instance  of  this  is  shown  in  the  illustration 
(Fig.  336).  Congenital  valve -like  deformity  of  the  posterior  urethra 


Fig.  336. — Congenital  Dilatation  of  the  Bladder. 

Child,  aged  3  months,  with  partial  hypospadias.  The  abdominal  distention  was  noted 
at  birth,  and  steadily  increased.  The  autopsy  revealed  a  distended  bladder  extending 
to  the  diaphragm,  and  containing  over  a  quart  (946  e.c.)  of  urine.  Courtesy  of  Dr.  J. 
Madison  Taylor. 

causing  partial  chronic  urinary  obstruction  has  been  described  (Frontz).* 
Entero-urethral  fusion  may  occur,  about  80  such  cases  being  reported 
(Baldwin).3  In  some  of  these  cases  the  intestine  communicates  with 

the  bladder.  •  •  •  u 

Persistent  urachus  ( umbilical  fistula )  is  a  rare  malformation  in  which 
the  urachus  remains  patulous  and  the  urine  may  be  discharged  through 
the  navel.  It  may  be  associated  with  congenital  occlusion  or  stenosis 
of  the  urethra.  The  condition  has  been  studied  especially  by  Herrman.4 

Exstrophy  of  the  Bladder. — This  is  the  only  malformation  of 
clinical  importance;  a  comparatively  uncommon  condition  seen  with 

1  Surg.,  Gynec.  and  Obstet.,  1923,  XXXVI,  27. 

2  South.  Med.  Jour.,  1922,  XV,  570. 

3  Johns  Hopk.  Hosp.  Bull.,  1922,  XXXIII,  440. 

4  Inaug.  Dissert.  Berl.,  1885.  Ref.,  Baginsky,  Lehrb.  d.  Kinderkr.,  1902,  1020. 
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few  exceptions  only  in  boys.  There  is  a  defect  in  the  anterior  wall  of 
the  bladder  itself  and  of  the  abdominal  parieties  over  it.  In  the  com¬ 
plete  cases  there  is  fissure  of  the  pubic  bone  and  of  the  penis,  or  the 
clitoris,  and  other  anomalies  of  development  are  often  combined.  The 
posterior  wall  of  the  bladder  is  visible  as  a  red,  roughened  area  in  which 
the  orifices  of  the  ureters  can  be  seen.  The  adjacent  cutaneous  surfaces 
are  excoriated  by  the  urine,  and  the  offensive  ammoniacal  odor  of  decom¬ 
posing  urine  is  constantly  present.  The  penis  is  small,  and  procreation 
is  not  possible.  In  females  the  vagina  may  be  absent  or  be  replaced  by  a 
cloaca  including  vagina  and  rectum.  The  chief  danger  is  the  develop¬ 
ment  of  a  pyelonephritis,  which  proves  fatal  to  the  majority  of  sufferers 
from  exstrophy  before  adult  life  is  reached. 

The  condition  can  be  dealt  with  only  surgically,  and  even  in  this  way 
not  satisfactorily  in  the  majority  of  instances.  A  plastic  operation  may 
be  attempted  to  replace  the  anterior  wall  of  the  bladder  as  far  as  possible. 
In  other  cases  transplantation  of  the  ureters  into  the  sigmoid  flexure 
or  the  colon  has  been  performed,  and  the  patient  has  been  able  to  retain 
urine  in  the  bowel  fairly  well. 


PROLAPSE  OF  THE  BLADDER 

This  is  an  uncommon  condition,  either  congenital  or  acquired, 
occasionally  seen  in  female  children.  A  portion,  or  occasionally  all,  of  the 
wall  of  the  bladder  projects  through  the  urethra  or  even  through  the 
vulva,  sometimes  as  the  result  of  trauma  or  of  the  straining  accompany¬ 
ing  dysentery  or  cystitis.  The  mucous  membrane  of  the  bladder  appears 
as  a  deep-red  or  bluish-red  mass  which  becomes  smaller  under  pressure. 
Treatment  consists  in  the  reduction  of  the  prolapse,  and  the  prevention 
of  recurrence  by  suitable  compresses  and  bandages,  or  by  a  plastic 
operation  upon  the  dilated  urethra  should  this  be  necessary. 


VESICAL  CALCULUS 

Etiology  and  Pathological  Anatomy. — Although  stone  in  the 

bladder  is  an  affection  not  infrequent  in  children,  seen  nearly  or  quite  as 
often  as  in  adult  life,  the  occurrence  seems  to  vary  with  the  locality.  The 
incidence  in  children  appears  to  be  less  in  the  United  States  than  in  some 
other  countries,  among  them  England,  India,  Russia  and  Hungary.  Oren- 
shaw1  found  vesical  calculus  only  4  times  under  10  years  in  a  total  of 
606  cases,  and  Cahill2  states  that  only  2  per  cent,  of  the  cases  occurred  m 
childhood.  During  childhood  it  is  observed  especially  often  between  the 
ages  of  2  and  7  years,  according  to  Bokai’s3  statistics,  yet  it  may  occur 
even  in  infancy.  Of  1621  cases  of  calculus  in  children  studied  by  Bokai 
163  (10  per  cent.)  were  in  the  first  2  years  of  life.  Boys  suffer  from  vesical 
calculus  much  more  frequently  than  do  girls,  owing  to  the  fact  that  the 
short  and  wide  female  urethra  allows  the  stone  to  be  discharged  whi  e 
still  small  and  undiscovered.  Of  68  cases  observed  by  Borobio  66  were 
in  males.  The  calculus  usually  begins  to  be  formed  in  the  kidney,  and 
increases  in  size  in  the  bladder  by  repeated  deposits  upon  the  origina 
nucleus,  its  final  dimensions  varying  with  its  age  and  composition,  i  s 

1  Jour.  Amer.  Med.  Assoc.,  1921,  LXXVII,  1071. 

2  Internat.  Jour.  Surg.,  1920,  XXXIII,  389.  ...  lftQr  o2 

3  Gerhardt’s  Handb.  d.  Kinderkr.,  IV,  3,  580.  Jahrb.  f.  Kmderheilk.,  189o,  XL,  6Z. 

5  Arch,  espanoles  de  Pediatria,  1918,  Feb.,  Ref.,  Arch,  de  med.  des  enf.,  1918 

XXI,  657. 
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in  the  case  of  renal  calculus  it  is  oftenest  composed  of  urates,  but  if  the 
urine  is  alkaline  the  salts  deposited  in  the  bladder  may  be  phosphates. 
Sometimes  a  foreign  body  introduced  into  the  bladder  forms  a  nucleus 

for  a  stone.  .  .  .  .... 

Symptoms. — Among  early  symptoms  is  vesical  irritability  or 

enuresis.  There  are  often  also  attacks  of  pam  during  micturition, 
especially  toward  its  close.  This  is  felt  in  the  neck  of  the  bladder  or  the 
end  of  the  penis  or  in  the  vagina,  rectum  or  perineum.  Tenesmus  is 
frequent  both  on  urination  and  defecation,  and  may  produce  prolapse  of 
the  rectum.  Often  there  is  a  sudden  arrest  of  the  discharge  during 
micturition,  accompanied  by  severe  pain  and  straining.  Priapism  is  of 
common  occurrence,  and  incontinence  may  become  persistent,  the  urine 
constantly  dropping  from  the  penis,  decomposing,  and  irritating  the 
neighboring  skin.  As  inflammation  of  the  bladder  develops  and  increases 
there  is  a  proportionate  increase  in  the  severity  of  the  symptoms. 

The  urine  exhibits  either  no  change  at  all,  or  in  cases  with  actual 
cystitis  a  small  amount  of  mucus  and  pus  and  occasionally  red  blood- 
cells  in  small  numbers.  If  the  stone  is  of  large  size  bimanual  palpation 
with  one  finger  in  the  rectum  may  possibly  reveal  its  presence;  but  the 
only  certain  diagnosis  is  cystoscopic  or  by  exploration  with  a  sound 
or  examination  with  the  Roentgen-ray.  If  the  disease  is  severe  and 
long-continued,  the  prognosis  is  uncertain  on  account  of  the  exhaustion 
which  is  produced.  The  only  treatment  is  surgical. 

FOREIGN  BODIES  IN  THE  BLADDER 

Occasionally  boys  and  girls,  especially  at  the  age  of  puberty,  introduce 
foreign  bodies  into  the  urethra,  and  these  may  pass  into  the  bladder. 
The  nature  of  these  is  varied,  among  them  being  hair-pins,  pencils,  shot, 
beads,  etc.  In  the  bladder  they  may  give  rise  to  inflammation  or  form 
the  basis  for  a  calculus,  with  the  symptoms  of  these  diseases,  treat¬ 
ment  consists  in  the  removal  of  the  body  by  surgical  procedure. 

CYSTITIS 

Etiology.— This  affection,  occurring  alone  with  well-marked  symp¬ 
toms,  is  not  common  in  older  children.  In  infancy  and  early  childhood 
it  is  oftener  encountered  in  combination  with  pyelitis  and  adding  to  the 
severity  of  this;  but  even  at  this  age  it  is  not  observed  frequently,  so 
far  as  clinical  manifestations  are  concerned.  The  very  large  majority 
of  cases  of  pyelitis  exhibit  no  symptoms  referable  to  the  bladder  (Gop- 
pert,1  3  in  104  cases).  There  is  a  great  preponderance  of  cases  m  girls. 
Among  the  causes  are  vesical  calculi,  foreign  bodies,  tumors,  the  rupture 
of  an  abscess  into  the  bladder,  an  ascending  spread  of  the  gonococcus  or, 
much  oftener,  the  colon  bacillus,  or  the  action  of  other  germs  transmitted 
by  way  of  the  blood.  It  is  met  with  sometimes  in  the  course  of  infectious 
diseases,  especially  typhoid  fever;  or  may  develop  as  a  complication  o 
intestinal  disorders,  oftenest  in  infancy.  Chilling  of  the  body  appears 
to  be  a  predisposing  cause  in  some  instances.  Tuberculous  cystitis  is  a 
rare  local  manifestation  of  tuberculosis  in  children,  associated  with  evi¬ 
dences  of  tuberculosis  elsewhere  in  the  body  (see  p..  482).  By  far  the 
most  common  cause  is  the  colon  bacillus,  and  on  this  account  the  con 
dition  has  often  been  denominated  colicystitis. 

1  Ergebn.  d.  inn.  Med.  u.  Kinderheilk.,  1908,  II,  30. 
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Pathological  Anatomy. — In  the  acute  condition  the  mucous 
membrane  is  redder  than  normal,  swollen,  infiltrated,  exhibits  hemor¬ 
rhagic  streaks,  and  is  covered  with  mucus  or  muco-pus.  In  the  more 
chronic  cases  the  mucous  membrane  is  much  thickened,  possesses  very 
prominent  rugae;  is  grey  in  patches  and  hemorrhagic  in  others,  and  may 
show  superficial  or  deeper  ulcerations. 

Symptoms. — The  constitutional  symptoms  include  fever,  malaise, 
fretfulness,  restlessness,  and  loss  of  appetite;  but  except  in  the  severe 
cases  are  less  marked  than  in  pyelitis.  The  local  disturbance  varies 
considerably  in  intensity.  It  is  usually  greater  in  older  children,  the 
symptoms  then  consisting  of  pain  and  tenderness  in  the  region  of  the 
bladder,  dysuria  which  may  be  intense,  and  a  constant  desire  to  urinate 
although  but  little  urine  is  passed  at  a  time,  and  that  only  with  painful 
straining.  In  the  more  chronic  cases  the  severe  frequent  straining  may 
produce  prolapse  of  the  rectum,  and  there  may  be  constant  dribbling  of 
urine.  In  the  milder  instances,  especially  in  infancy,  the  only  local  symp¬ 
tom,  apart  from  the  character  of  the  urine,  is  perhaps  the  occurrence 
of  crying  before. urination.  The  urine  in  the  acute  cases  is  cloudy  in 
appearance;  usually  acid,  although  often  quickly  becoming  alkaline  after 
it  is  evacuated;  and  contains  pus-cells,  mucus,  vesical  epithelium,  bac¬ 
teria,  a  varying  number  of  red  blood-corpuscles,  and  a  small  amount  of 
albumin.  In  the  more  chronic  cases  pus-cells  and  mucus  are  present  in 
larger  amount  and  the  reaction  is  often  alkaline  from  decomposition 
within  the  bladder,  and  in  this  event  crystals  of  triple  phosphate  and 
urate  of  ammonia  are  found. 

Course  and  Prognosis. — The  duration  is  very  indefinite,  depending 
upon  the  cause  and  the  possibility  of  the  removal  of  this.  Even  in 
favorable  cases  under  treatment  the  disease  is  prolonged  and  relapse 
readily  occurs,  as  in  the  case  of  pyelitis.  If  there  is  a  definite,  removable 
cause,  and  the  attack  is  acute,  recovery  should  follow.  The  prognosis 
of  cases  depending  upon  the  colon  bacillus  is  decidedly  better  than  when 
other  germs  are  operative.  The  longer  the  chronic  cases  have  continued 
the  greater  is  the  severity  of  the  lesion  and  the  intractability  of  the 
symptoms.  There  is  always  danger  of  the  extension  of  the  inflammation 
to  the  kidney  with  a  serious  result  following. 

Diagnosis. — As  a  rule  this  is  easy.  Only  to  be  distinguished  are 
those  conditions  which  may  produce  reflex  symptoms  connected  with 
the  bladder,  but  a  study  of  the  urine  will  exclude  these.  The  character¬ 
istics  of  cystitis  are  the  frequent  painful  urination  and  the  alteration  of 
the  urine.  The  combination  of  a  small  amount  of  albumin,  and  an 
absence  of  casts,  with  the  presence  of  a  rather  large  quantity  of  mucus 
and  pus  excludes  nephritis.  Decided  severity  of  vesical  symptoms 
indicates  cystitis  rather  than  pyelitis.  To  make  a  positive  diagnosis, 
however,  between  these  two  a  cystoscopic  examination  may  be  necessary. 
If  cystitis  is  found  in  this  way,  it  may  be  possible  to  catheterize  the 
ureters  in  order  to  discover  whether  the  urine  obtained  indicates  that 

pyelitis  is  also  present.  ,  .. 

Treatment. — The  cause  should  be  sought  for  and  removed  it 
possible.  In  the  acute  cases  rest  in  bed  is  needed,  with  an  unirritating 
diet  and  large  amounts  of  water.  In  these  and  in  other  matters,  sue  as 
the  administration  of  alkalies  when  the  urine  is  acid,  hexamethyienamme, 
or  salol,  the  treatment  is  much  as  for  pyelitis  (p.  470).  Benzoic  acic 
should  be  used  if  the  urine  is  alkaline.  In  addition  it  is  necessary  o 
relieve  pain  and  straining  by  the  employment  of  hot  or  cold  applications 
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over  the  bladder,  or  the  administration  of  opiates  if  required.  In  severe 
acute  cases  not  yielding  after  such  methods  of  treatment,  and  in  many 
chronic  cases,  lavage  of  the  bladder  is  indicated,  employing  a  dilute 
sterilized  boric  acid  solution  (2  to  3  per  cent.),  and  later,  weak  solutions 
of  permanganate  of  potash  (1:8000),  bichloride  of  mercury  (1 : 10,000), 
nitrate  of  silver  (1:6000),  argyrol  or  silvol  (5  per  cent.).  The  stronger 
injections  should  be  left  in  the  bladder  for  a  short  time  and  then  washed 

out  with  sterile  water. 

SPASM  OF  THE  BLADDER 
(Vesical  Irritability) 

Etiology. — In  some  form  spasm  of  the  bladder  is  of  common  occur¬ 
rence  in  children,  although  it  is  more  frequent  in  early  childhood  than 
later.  Among  the  numerous  causes  are  the  sudden  chilling  of  the  surface 
of  the  body;  excitability  of  the  nervous  system;  vesical  calculus;  and  the 
secretion  of  a  highly  concentrated  urine,  as  from  febrile  disease,  indiges¬ 
tion  or  other  source.  It  may  also  be  a  reflex  symptom  of  renal  calculus  or 
of  lesions  of  the  rectum,  vulva,  urethra,  hip-joint,  appendix,  or  other 

neighboring  structures.  .  .  .  ,  ,  , 

Symptoms.— These  vary  greatly  m  intensity,  and  to  some  extent 

in  character.  In  the  less  frequent  form  there  occurs  a  spasm  of  the 
sphincter,  making  the  child  unable  to  excrete  the  urine  present.  More 
commonly  the  detrusor  apparatus  is  in  an  irritated  condition,  resulting 
in  very  frequent  emptying  of  the  bladder  of  small  amounts  of  urme.  the 
former  condition  is  attended  by  severe  pain  and  straining  effort  without 
the  passage  of  urine  during  the  attack.  The  latter  exhibits  symptoms 
similar  to  these,  but  with  the  passing  of  urine  very  frequently,  and  some¬ 
times  only  in  drops  in  the  severer  cases.  In  milder  instances  of  this  type 
there  may  be  only  frequent  desire  to  urinate  with  no  actual  pain  and  no 
straining.  Spasm  of  the  bladder  exhibits  no  alteration  m  the  character 
of  the  urine  other  than  the  concentration  which  is  so  often  an  exciting 
cause  When  dependent  upon  this  or  upon  some  temporary  irritability 
of  the  bladder  the  attack  is  generally  of  short  duration.  If  produced  by 
a  reflex  disturbance  from  disease  in  another  organ,  or  due  to  a  vesical 
calculus,  the  course  of  the  disease  is  variable,  and  there  is  often  a  tendency 

to  recurrence  of  the  attacks.  , 

Treatment. — This  consists  in  seeking  carefully  for  the  cause,  ^nd 

treating  this  as  far  as  possible.  When  the  disease  is  produced  by  the 
acid  character  of  the  urine  or  simple  nervous  irritability,  alkaline  diuretics 
should  be  given  in  full  doses,  water  ingested  freely,  and  belladonna  or 
the  bromides  administered.  A  useful  remedy  during  the  attack  of  spasm 
of  the  sphincter  is  the  application  of  hot  compresses  over  the  bladder 
or  the  giving  of  a  warm  tub-bath.  If  this  is  not  successful  catheteriza¬ 
tion  may  be  necessary. 

ENURESIS 
(Incontinence  of  Urine) 

Incontinence  of  urine  may  be  due  to  organic  or  other  causes  which 
render  the  retention  of  urine  impossible.  This  has  already  been  ref erre 
to  under  Incontinence  of  Urine  (p.  427).  Here  only  will  be  discusse 
the  lack  of  control  which  is  dependent,  at  least  in  part,  upon  a  neurosis, 
and  which  could  with  equal  propriety  be  considered  under  Diseases  oit  e 
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Nervous  System.  It  is  one  of  the  common  disorders  of  childhood.  In 
1657  children  in  my  service  in  the  Out-patient  Department  of  the  Hospi¬ 
tal  of  the  University  of  Pennsylvania,  as  reported  by  Ostheimer  and 
Levi,1  85  (5.13  per  cent.)  were  suffering  from  this  disease. 

Etiology. — The  influence  of  age  is  to  be  considered  in  establishing  a 
definition  of  this  disease.  The  time  at  which  an  infant  should  learn 
control  of  micturition  varies  greatly  with  the  individual  and  with  the  care 
which  has  been  given  to  training.  Some  exceptionally  well-taught  infants 
acquire  the  control  during  the  day-time  even  within  the  first  6  months  of 
life;  but  as  a  rule  the  1st  year  will  be  passed  before  it  is  gained.  By  the 
end  of  the  2d  year  every  normal  healthy  child  should  have  learned  while 
awake  to  restrain  the  desire  to  urinate  except  into  a  vessel,  and  lapses 
during  sleep  should  not  frequently  occur.  If  after  the  age  of  2  years 
there  is  frequent  bed-wetting,  enuresis  may  be  said  to  exist.  The  age, 
therefore,  at  which  the  disease  can  begin  is  that  of  2  years,  and  it  re¬ 
mains  common  until  near  the  time  of  puberty.  Sex  exerts  but  little 
influence.  Many  cases  show  distinctly  the  effect  of  heredity,  the  parents 
suffering  from  nervous  disturbances,  or  enuresis  having  been  presen  t  during 
their  childhood,  or  existing  in  the  brothers  or  sisters  of  the  patient.  In  a 
series  of  200  cases  studied  by  Grover2  there  was  a  history  of  enuresis  in 
the  family  in  56  per  cent.  Most  of  the  cases  are  a  persistence  of  the 
condition  normal  to  infancy,  which  period  is  characterized  by  a  powerful 
detrusor  apparatus  and  an  insufficient  sphincter  control  of  the  bladder. 
A  smaller  number  develop  it  after  the  normal  control  had  been  acquired. 

In  considering  other  causes  it  is  important  to  remember  the  method  by 
which  the  disease  may  be  brought  about.  LTrination  is  a  reflex  act  in 
which  are  concerned  the  wall  of  the  bladder,  the  efferent  and  afferent 
nerves  connecting  this  with  the  spinal  centers,  and  these  centers  them¬ 
selves.  There  exists,  too,  the  possibility  of  reflex  irritation  of  this  appa¬ 
ratus  by  disturbance  arising  in  other  parts  of  the  body,  generally  closely 
associated  or  not  far  distant,  but  sometimes  entirely  remote.  Finally 
there  is  the  inhibition  exerted  by  the  brain,  which  controls  the  act  of 
urination  even  during  sleep.  Disorders  in  any  part  of  this  apparatus  are 
capable  of  producing  enuresis,  but  some  of  them  are  of  little  importance. 
Very  prominent,  varied,  and  influential  among  the  causes  is  reflex  dis¬ 
turbance  outside  of  the  direct  reflex  arc.  In  this  class  are  preputial 
adhesions  or  phimosis  with  attendant  irritation,  such  as  balanitis;  a 
narrow  meatus;  vulvovaginitis;  adherent  clitoris;  the  local  irritation 
produced  by  masturbation;  renal  calculus;  irritability  of  the  rectum  of 
various  sorts,  such  as  fissures,  thread-worms,  inflammation,  or  even  the 
presence  of  a  mass  of  feces  in  the  rectum  during  the  night;  irritation  of 
other  portions  of  the  gastrointestinal  canal;  adenoids  in  the  nasopharynx; 
foreign  bodies  in  the  nose,  etc.  These  agencies  may  reflexly  stimulate 
the  detrusor  urinse  to  contract  or  the  sphincter  vesicse  to  relax.  Another 
class  of  causes  of  reflex  irritation  arises  in  the  bladder.  Here  are  to 
be  mentioned  vesical  calculus;  cystitis;  and  especially  irritation  of 
the  mucous  membrane  of  the  organ  by  undue  acidity  of  the  urine,  or  by 
an  excessive  secretion  and  consequent  distention  of  the  bladder  by  urine 
of  low  specific  gravity. 

Yet  no  reflex  cause  within  or  without  the  bladder  is  sufficient  alone  to 
produce  enuresis,  and  a  combination  with  some  other  etiological  factor 
is  necessary.  Among  such  factors  may  be  some  intrinsic  disorder  of  the 

1  Jour.  Amer.  Med.  Assoc.,  1904,  XLIII,  1844. 

2  Jour.  Amer.  Med.  Assoc.,  1918,  LXXI,  626. 
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bladder  itself,  there  existing  perhaps  an  undue  excitability  of  the  muscular 
walls  or  a  pathological  weakness  of  the  sphincter.  Another  group  of 
causes  consists  in  disturbances  of  the  nerves  connecting  the  bladder  with 
the  spinal  centres,  and  of  the  centres  themselves.  Any  agent  producing 
nervous  excitability  or  general  debility  of  the  child  is  to  be  placed  m  this 
category.  Among  such  are  acute  febrile  diseases;  malnutrition;  anemia, 
chorea;  epilepsy;  headache;  neurasthenia;  hysteria;  masturbation,  im¬ 
proper  food  or  clothing;  fright  or  other  intense  excitement,  and  various' 
other  conditions,  not  forgetting  the  influence  of  habit,  and  possibly  that 
of  thyroid  insufficiency. 

In  addition  to  all  these  various  etiological  factors  there  remains  to 
be  considered  the  control  of  the  brain,  which,  in  the  majority  of  cases,  is 
sufficient  in  the  day-time  to  prevent  the  evacuation  of  the  bladder. 
During  sleep  the  complete  removal  of  this  control  may  be  favored  by  a 
number  of  causes  which  make  the  sleep  unusually  profound,  such  as  inges¬ 
tion  of  a  hearty  evening  meal ;  the  sleeping  upon  the  back ;  fatigue ,  or  the 

use  of  too  heavy  bed-covers.  .  .  .  ,  ,  , 

Symptoms. — In  enuresis  nocturna  the  urine  is  passed  into  the  bea 

only  during  sleep.  Patients  with  enuresis  diurnu  are  unable  to  contro 
the  bladder  during  the  waking  hours.  The  latter  is  much  less  frequent 
occurring  alone,  but  is  often  combined  to  a  varying  degree  with  the 
nocturnal  form.  In  the  series  of  Ostheimer  and  Levi1  53  were  nocturnal 
only;  35  both  noctural  and  diurnal,  and  only  2  purely  diurnal.  The 
mildest  cases  of  nocturnal  enuresis  wet  the  bed  only  occasionally,  r  rom 
these  there  are  all  grades  up  to  the  inveterate  bed-wetters,  where  scarce  y 
a  night  passes  without  the  accident  occurring  from  one  to  several  times. 
Sometimes  children,  especially  older  ones,  dream  that  they  are  passing 
urine  into  a  vessel  or  the  toilet,  and  may  then  perhaps  be  awakened  by 
the  accident;  but  as  a  rule  the  child  is  not  roused  by  the  involuntai}  mic¬ 
turition.  There  is  no  fixed  time  in  the  night  when  the  bed-wetting 
occurs.  Perhaps  oftenest  it  is  during  the  first  sound  sleep  before  midnight, 
in  others  it  is  toward  morning;  in  others  at  variable  hours. 

Diurnal  enuresis  often  develops  after  nocturnal  enuresis  has  continue 
for  some  time.  In  this  form  there  is  a  too  frequent  desire  to  evacuate  e 
bladder,  perhaps  coming  on  so  suddenly  that  the  clothing  is  wet  before  the 
child  can  retire.  In  bad  cases  the  patient  is  constantly  wet  with  offensive 
decomposing  urine.  In  some  children  play,  exercise  or  sudden  laughing, 
or  fright  or  other  emotion  is  followed  immediately  by  evacuation  of  e 
bladder 

The  condition  of  the  general  health  varies  with  the  case.  Often  the 
patient  is  of  a  decidedly  neurotic  temperament  or  exhibits  some  evidence 
of 'malnutrition ;  in  other  cases  some  other  nervous  condition  is  associa  e  , 
in  still  others— and  these,  I  think,  the  majority— the  general  health, 
appears  to  be  excellent.  Not  infrequently  the  psychic  state  is  anec  e 
bv  the  mortification  which  the  disease  produces  or  by  the  pumshmen 

which  has  been  too  freely  administered. 

Course  and  Prognosis.— The  duration  depends  largely  upon  tne 
cause.  If  following  some  acute  illness  the  disease  lasts  usually  but  a 
short  time.  If  it  is  the  persistence  of  the  infantile  condition,  the  course 
is  long;  and  the  longer  it  has  lasted  the  more  resistant  is  the  affection  o 
treatment.  The  disorder  is  seldom  absolutely  continuous.  Periods  o 
days,  weeks  or  months  may  occur  when  there  is  little  if  any  incontinence. 
This  is  more  liable  to  happen  in  the  summer-season  than  in  the  win  er. 

1  Loc.  tit. 
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The  disease  may  occasionally  appear  to  be  cured  and  then  redevelop  with 
the  establishment  of  puberty.  This  is,  however,  not  common. 

In  general  the  prognosis  is  good.  The  majority  of  cases  which  come 
under  treatment  in  early  childhood  can  be  cured,  although  it  may  require 
months  to  accomplish  this  result.  Those  first  seen  in  later  childhood  are 
more  difficult  to  relieve.  Many  cases,  however,  which  at  first  seem  not 
severe  are  found  on  trial  to  be  most  intractable  to  treatment.  Fortu¬ 
nately  the  disorder  usually  disappears  of  itself  as  puberty  is  approached, 
and  may,  indeed,  cease  at  any  time  before  this  without  treatment  and 
often  without  discoverable  reason.  Occasionally  in  girls  it  does  not  dis¬ 
appear  at  puberty,  and  then  offers  a  very  unfavorable  prognosis. 

Diagnosis. — Cases  of  incontinence  of  urine  due  to  malformations 
or  to  paralysis  of  the  bladder  suffer  from  dribbling  of  the  urine.  In 
enuresis  in  the  narrower  sense  the  urine  is  always  passed  in  a  stream. 
The  diagnosis  of  the  nature  of  the  cause  can  often  be  made  by  a  careful 
study  of  the  case.  Whether  the  disease  is  a  persistence  of  the  infantile 
condition,  or  has  been  acquired  later,  is  readily  shown  by  the  history. 
The  study  of  the  urine  will  reveal  the  presence  of  any  local  disorders  of 
the  bladder  or  kidneys.  Nocturnal  enuresis  occurring  at  long  intervals 
is  sometimes  merely  a  symptom  of  nocturnal  epilepsy,  as  pointed  out  by 
Pfister,1  and  is  not  to  be  classed  with  the  ordinary  enuresis  of  childhood. 
Some  other  evidence  of  that  disease  can  probably  be  discovered.  Very 
persistent  enuresis  occurring  both  by  day  and  night  may  awaken  the  sus¬ 
picion  of  spina  bifida  occulta.  (See  Vol.  II,  p.  668.) 

Treatment. — There  is  no  certain  cure,  and  the  number  of  methods 
of  treatment  advised  is  large.  Some  do  good  in  one  case  and  some  in 
another;  and  this  is  because  the  etiological  agent  varies  with  the  indi¬ 
vidual.  First  of  all  the  cause  is  to  be  sought  and  the  proper  treatment 
determined  for  it;  although  the  habit  of  urinary  incontinence  seems  often 
to  continue  after  the  removal  of  what  might  be  called  the  original  source. 
As  in  perhaps  the  majority  of  cases  more  than  one  factor  is  operative, 
or  the  true  nature  of  these  is  not  discovered,  treatment  must  be  varied, 
and  directed  in  lines  to  meet  a  number  of  different  conditions. 

The  general  hygiene  and  method  of  life  are  to  be  carefully  supervised. 
This  applies  to  both  the  physical  and  the  psychic  condition.  The  child 
should  pass  much  time  in  exercise  in  the  open,  life  in  the  country  being 
preferred.  Sometimes  a  temporary  change  of  residence  benefits  promptly. 
All  mental  overwork  and  all  undue  excitement  must  be  avoided.  The 
question  of  school  is  an  individual  one.  Certainly  the  child  with  diurnal 
enuresis  should  not  be  sent,  as  his  trouble  makes  him  the  object  of  ridi¬ 
cule  by  his  school-mates,  and  this  reacts  upon  his  psychic  state;  and  cases 
of  nocturnal  enuresis  must  avoid  school  also,  if  it  is  found  to  be  too  much 
of  a  strain  upon  the  general  health.  Punishments  are  rarely  permissible, 
as  these  only  exceptionally  do  good  and  usually  depress  and  frighten  the 
patient  and  may  make  his  state  worse.  On  the  contrary,  the  child  must 
be  encouraged  in  every  way,  and  assured  that  he  can  and  will  recover; 
and  perhaps  be  rewarded  when  he  has  been  successful.  In  this  connec¬ 
tion  the  value  of  suggestion,  hypnotic  or  of  other  nature,  may  be  referred 
to.  It  is  certainly  great  in  some  instances.  I  have  even  known  the  sug- 
qestion  that  he  shall  not  wet  the  bed,  whispered  to  the  child  in  a  state  or 
natural  sleep,  to  be  of  service;  and  Dunham2  reports  a  series  of  cases 
benefited  by  having  the  child  repeat  several  times  daily  such  sentences  as 
“I  am  not  going  to  wet  the  bed/7  and  the  like. 

1  Monatsschr.  fur  Psychiat.  u.  Neurolog.,  1905,  XV,  113. 

2  Amer.  Jour.  Dis.  Child.,  1916,  XII,  618. 
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The  diet  requires  a  certain  amount  of  regulation.  It  should  be  of  an 
unirritating  nature,  with  the  absence  of  any  article  which  is  ha  hie  to 
produce  indigestion  or  constipation.  This  must  be  studied  for  the  m  1- 
vidual  child.  The  chief  restriction  is  in  the  cases  of  nocturnal  enuresis  m 
which  there  is  no  highly  acid  condition  of  the  urine  present.  Here  no 
liquid  of  any  sort  should  be  ingested  after  about  4  p.m.,  the  supper  being 

611  Steep  should  be  had  in  plenty,  in  well- ventilated  rooms  and  with  early 
hours  of  retiring;  but,  on  the  other  hand,  too  profound  a  sleep  is  to  be 
avoided.  To  accomplish  this  latter  the  child  should  not  be  allowed  to 
become  tired  out  before  being  put  to  bed;  the  bed-covering  should  be 
rather  too  light  than  too  heavy;  the  bed  should  be  hard  rather  than  too 

comfortably  soft.  ,  ,  .» 

The  condition  of  the  general  health  must  be  improved  if  necessary. 

Cool  morning  baths  have  a  healthily  stimulating  effect.  Massage  is 
sometimes  helpful.  All  such  causative  conditions  as  malnutrition  and 
anemia,  and  any  disordered  state  of  the  nervous  system  must  receive 
appropriate  treatment.  A  cold  douche  to  the  spme  before  retiring  is 

sometimes  serviceable.  .  .  ,  ,  c  „„„ 

Local  treatment  is  that  applied  to  the  removal  of  local  causes  of  any 

sort,  whether  in  the  bladder  itself  or  acting  reflexly  from  some  other 
region.  Adhesions  of  the  prepuce  or  clitoris  may  need  to  be  broken  up , 
phimosis  may  require  circumcision;  vulvovaginitis  should  be  treated, 
and  the  local  irritation  from  masturbation  prevented  by  constant 
surveillance.  Diseases  of  the  rectum  need  treatment,  including  the 
removal  of  seat- worms.  An  evacuation  of  the  bowels  before  the  chi 
goes  to  bed  should  be  procured  if  possible,  in  order  that  fecal  material  m 
the  rectum  may  not  be  a  reflex  stimulant  for  enuresis  during  the  mg  . 
Urinalysis  may  show  that  pyelitis  or  cystitis  exists  and  demands  treat¬ 
ment,  or  other  symptoms  may  suggest  an  examination  for  vesical  calculus. 
When  the  urine  is  found  highly  acid,  alkaline  diuretics  are  needed  or 
restriction  of  the  amount  of  meat  ingested,  and  water  should  be  given 
in  large  amount  rather  than  curtailed.  In  most  cases,  however  the  urine 
is  secreted  in  large  quantity  and  is  not  too  acid,  and  the  amount  01  iiqui 
taken  needs  to  be  diminished,  as  stated  under  diet,  m  order  to  lessen  the 
fluid  in  the  bladder.  In  some  instances  m  which  the  urine  was  alkaline 
good  results  were  claimed  by  Zuber1  from  the  administration  of  a  C0IF 
bination  of  phosphoric  acid  and  sodium  phosphate.  The  child  should 
be  taken  from  bed  several  times  in  the  night,  if  possible  before 
unconscious  urination  occurs.  In  this  way  the  habit  of  continence  is 
established.  Further,  in  order  to  remove  the  pressure  of  the  urine  as 
far  as  may  be  from  the  sensitive  trigonum  and  the  neck  of  the  bladder, 
there  should  be  no  pillows  beneath  the  head  and  shoulders,  the  loot  0  >  e 
bed  should  be  elevated,  and  the  patient  prevented  from  sleeping  upon  the 
back,  this  last  being  accomplished  by  tying  a  large  empty  spool  over 
the  spinal  column.  In  the  day-time  the  child  should  be  taught  to  re  a* 
the  urine  as  long  as  possible  in  order  to  accustom  the  bladder  01 
presence.  The  sphincter  may  be  strengthened  by  haying  the  child  stop 
and  start  the  stream  several  times  during  the  act  of  urination.  I  his  is  0 
value  both  for  the  diurnal  and  the  nocturnal  forms  of  the  disease.  More 
distant  reflex  causes  must  be  sought  for  and  removed.  Thus  the  operation 
for  adenoid  vegetations  has  been  followed  by  the  cure  of  enuresis  in  som 
instances. 


1  Brit.  Jour.  Child.  Dis.,  1923,  XX,  41. 
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Various  sorts  of  local  treatment  of  the  bladder  have  been  recom¬ 
mended  in  the  effort  to  increase  the  tone  of  the  sphincter  muscles  or  to 
diminish  the  hypersensitiveness  of  the  nervous  apparatus.  The  passage 
of  sounds  of  large  size  is  one  of  these,  and  has  proven  effective  in  obstinate 
cases.  The  employment  of  the  faradic  current  has  also  been  strongly 
recommended,  one  pole  being  placed  over  the  bladder  and  the  other  in 
the  rectum  or  vagina,  or  sometimes  in  the  urethra  itself.  The  method 
should  be  reserved  for  intractable  cases.  Cauterization  of  the  neck  of 
the  bladder,  or,  in  girls,  of  the  meatus  has  also  been  advised,  as  has 
massage  of  the  neck  of  the  bladder  through  the  rectum  or  by  deep  pres¬ 
sure  over  the  lower  abdomen.  Circumcision  has  been  recommended  even 
when  no  phimosis  exists.  Finally  is  to  be  mentioned  the  epidural 
injection  of  normal  salt  solution,  as  used  by  Cathelin,1  with  which 
success  has  repeatedly  been  obtained.  Hintze2  tried  it  in  105  cases  with 
very  good  results  in  some.  In  certain  of  the  subjects  treated  in  this  way 
the  benefit  may  depend  upon  a  psychic  influence.  For  girls  past  puberty 
and  with  enuresis  persisting,  the  bladder  may  have  become  unusually 
small  and  unable  to  retain  a  normal  amount  of  urine.  In  such  cases 
dilatation  by  the  injection  of  increasing  amounts  of  a  boric  acid  solution 
may  be  tried,  as  used  successfully  by  Thompson.3  None  of  these  more 
radical  methods  mentioned  are  to  be  employed  except  in  obstinate  cases 
which  have  resisted  other  forms  of  treatment. 

Treatment  with  drugs  is  often  very  effective;  often,  like  all  other  kinds, 
of  no  value  whatever.  That  remedy  should  be  chosen  which  counteracts 
the  action  of  the  cause.  Thus  strychnine  is  useful  when  there  is  a  lack  of 
tone  in  the  sphincter;  atropine  when  there  is  excessive  irritability  of  the 
detrusor  apparatus;  iron  or  arsenic  if  there  is  anemia;  alkalies  when 
the  urine  is  highly  acid.  As,  however,  it  is  often  impossible  to  determine 
the  exact  cause  or  causes  at  work,  the  drug-treatment  of  the  disease  is 
to  a  large  extent  empirical  and  a  great  number  of  remedies  have  been 
advocated.  Of  all  of  them  atropine  is  one  of  the  most  successful.  A 
useful  method  is  to  prepare  an  aqueous  solution  of  which  each  minim 
(0.062)  contains  Jizooo  grain  (0.00003)  of  atropine.  The  initial  dose  at 
5  or  6  years  of  age  may  be  4  minims,  or  even  less  owing  to  the  idiosyn¬ 
crasy  to  atropine  sometimes  encountered.  This  dose  should  be  rapidly 
increased  day  by  day,  remembering  that  a  large  drop,  from  the  edge  of 
the  bottle,  equals  approximately  1  minim.  Children  generally  tolerate 
atropine  in  relatively  large  dosage,  and  enough  must  be  given  either  to 
control  the  enuresis  or  to  produce  the  physiological  effect,  especially  the 
flushing  of  the  forehead.  Pushing  the  remedy  beyond  this  amount  is  not 
advisable.  It  may  be  administered  3  times  a  day,  or  better,  in  cases  of 
nocturnal  enuresis,  the  first  dose  in  the  late  afternoon  and  a  second  just 
before  getting  into  bed.  In  my  experience  it  is  most  important  to  hold 
the  dosage  at  a  maximum  for  a  number  of  weeks,  even  if  the  result  is 
good,  and  after  that  to  diminish  it  very  gradually;  for  if  relapse  occurs 
soon,  as  there  is  great  danger  of  it  doing  if  the  drug  is  stopped,  the  atropine 
on  the  second  trial  will  often  fail  to  control  the  disease.  The  tincture  of 
belladonna  is  more  variable  in  its  alkaloidal  content  and  consequently 
less  reliable.  A  standardized  tincture  may  be  given  in  corresponding 
dose  (see  Table  of  doses,  Vol.  I,  p.  257),  1  m.  (0.062)  of  this  equalling  about 
Ho oo  grain  (0.00002)  of  atropine.  Bromide  of  soda  may  be  administered 

1  rpj^0g0  cl.0  Pffris  1902 

2  Mitth.  aus  d.  Grenzgeb.  d.  Med.  u.  Chir.,  XXXV,  484.  Ref.  Jahrb.  f.  Kindei- 
heilk.  1923,  Cl,  356. 

3  Brit.  Jour.  Child.  Dis.,  1922,  XIX,  10. 
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in  combination  with  the  atropine  with  the  same  end  in  view,  viz.  the 
allaying  of  the  excitability  of  the  detrusor  apparatus,  and  antipyrine  is 
sometimes  useful  for  this  purpose. 

In  other  cases  where  the  trouble  appears  to  depend  upon  the  sphincter 
only,  or  in  addition  to  the  detrusor,  strychnine  may  be  given  alone  or 
combined  with  the  treatment  with  atropine.  It  is  indicated  where  the 
patient  shows  a  general  lack  of  tone,  and  is  especially  useful  for  diurnal 
enuresis.  A  child  of  5  or  6  years  may  take  from  Hoo  t°  Mo  °f  a  gr^in 
(0.0006  to  0.0011)  of  strychnine  3  times  a  day.  Tincture  of  nux  vomica 
may  be  administered  instead  in  proportionate  doses  (see  Table  of  doses, 
Yol.  I,  p.  257);  1  m.  (0.062)  equalling  about  Moo  grain  (0.00016)  of  the 
combined  alkaloids.  Ordinarily  about  1  minim  may  be  given  for  every 
year  of  age.  Tincture  of  rhus  aromatica  in  doses  of  5  to  30  minims  (0.31 
to  1.85)  for  children  of  5  years  has  been  sometimes  useful  in  my  experience. 
It  is  suitable  in  the  cases  of  atony;  and  ergot  acts  favorably  in  the 

same  class.  . 

Among  the  various  other  remedies  recommended  and  oi  service  m 

some  instances  are  humulus,  valerian,  zinc,  chloral,  hyoscine,  phenacetin, 
sulphonal  and  thyroid  extract.  Some  brilliant  effects  with  the  last- 
mentioned  have  been  reported  by  Williams.1  Jacobs2  claimed  good 
results  with  extract  of  posterior  lobe  of  the  pituitary  body,  as  used  in 
obstetrical  practice,  given  hypodermically. 

In  conclusion  the  statements  already  made  may  be  reiterated:  that 
the  causes  are  very  varied  and  more  than  one  is  often  present;  that  the 
treatment  must  be  carefully  selected  according  to  the  nature  of  the  cause 
when  this  is  discoverable;  and  that  the  disease  is  in  a  sense,  a  habit. 
Consequently  the  removal  of  the  cause  by  no  means  immediately  cures 
the  disease,  and  efforts  of  all  sorts  must  be  persevered  with  until  the 
habit  is  broken  up. 


TUBERCULOSIS  OF  THE  BLADDER 

This  affection  is  of  very  infrequent  occurrence  in  infancy  and  early 
childhood,  but  after  this  period  may  sometimes  be  found  in  combination 
with  or  be  secondary  to  tuberculosis  of  other  parts  of  the  genito-urinary 
apparatus,  especially  the  kidney;  or  to  tuberculosis  in  some  more  distant 
region.  It  rarely  occurs  as  a  primary  affection.  It  appears  in  the  form  of 
scattered,  small  greyish,  or  larger  caseous  nodules  and  of  ulcers  in  the 
mucous  membrane.  Clinically  the  manifestations  are  those  of  chronic 
cystitis,  with  hematuria;  although  for  a  long  period  there  may  be 
no  symptoms  whatever.  A  positive  diagnosis  can  be  made  only  by 
the  discovery  of  the  tubercle-bacilli  in  the  urine  or  by  cystoscopic 
examination. 


MORBID  GROWTHS  OF  THE  BLADDER 

These  are  of  very  uncommon  occurrence  in  early  life  and  may  be 
primary  or,  oftener,  secondary.  Steinmetz3  could  collect  but  32  primary 
cases.  The  most  frequent  growths  are  sarcoma  and  myxoma,  and  papil¬ 
loma  has  also  been  observed.  As  the  growth  develops  the  symptoms 
of  cystitis  or  of  vesical  calculus  are  liable  to  appear.  Hematuria  is  more 
common  than  in  ordinary  cystitis.  Palpation  per  rectum  may  aid  in 
the  diagnosis  if  the  tumor  is  of  considerable  size;  or  a  cystoscopic  exami- 

1  Lancet,  1909,  I,  1245. 

2  Penna.  Med.  Jour.,  1922,  XXV,  867. 

3  Deutsch.  Zeitschr.  f.  Chirurg.,  1894,  XXXIX,  313. 
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nation  may  be  made.  The  growth  may  spread  to  the  prostate  or  the 
vagina,  or  may  give  rise  to  pyelonephritis,  hydronephrosis  or  perito¬ 
nitis.  Removal  offers  the  only  hope  of  cure  in  suitable  cases;  but  is 
usually  unavailing. 


CHAPTER  IV 

DISEASES  OF  THE  GENITAL  ORGANS 
ADHERENT  PREPUCE 

In  the  majority  of  new-born  infants  there  is  more  or  less  adherence 
between  the  inner  lining  of  the  prepuce  and  the  glans,  and  this  may  be 
looked  upon  as  a  normal  anatomical  condition.  It  is  only  as  growth  of 
the  penis  takes  place  that  the  condition  disappears  in  the  early  months 
of  life;  but  not  infrequently  it  persists  for  a  much  longer  time,  even  for 
some  years,  and  is  then  to  be  considered  pathological.  The  adhesions 
may  be  complete,  or  involve  only  the  posterior  portion  of  the  glans.  The 
smegma  collects  in  quantities  behind  the  corona  and  may  be  the  cause 
of  irritation  producing  priapism,  painful  urination,  or  balanitis  from 
decomposition  of  the  secretion. 

The  condition  should  be  treated  promptly  in  the  new-born  by  forcible 
retraction  of  the  foreskin,  followed  by  cleansing  and  the  application  of 
a  bland  ointment,  and  finally  the  drawing  of  the  foreskin  forward  again. 
The  mother  should  practice  the  retraction  and  washing  daily,  to  prevent 
the  re-formation  of  the  adhesions;  but  no  ointment  should  be  applied 
after  the  torn  surface  has  healed;  unless  this  is  necessary  to  permit  of 
replacement  of  the  foreskin  in  the  normal  position.  The  mother  should 
be  instructed  never  to  leave  the  glans  uncovered,  lest  paraphimosis 
develop,  and  she  should  see  that  during  the  washing  the  prepuce  is  always 
retracted  sufficiently  to  expose  the  sulcus  behind  the  corona.  If  the 
infant  is  allowed  to  live  several  months  without  the  initial  retraction,  the 
adhesions  may  become  so  firm  that  separation  with  a  blunt  probe  is 
required,  using  antiseptic  precautions  to  guard  against  the  development 
of  inflammation. 


PHIMOSIS 

This  consists  in  a  narrowing  of  the  prepucial  opening,  perhaps  to  an 
extent  which  may  render  retraction  impossible.  The  condition  is  nearly 
always  congenital,  acquired  cases  being  usually  of  temporary  duration 
and  dependent  upon  inflammation  or  edema  of  the  prepuce.  The  open¬ 
ing  may  be  so  small  that  it  is  scarcely  discoverable ;  or  in  rare  cases  there 
is  none  whatever.  Adhesion  may  be  combined  with  phimosis.  The 
prepuce  may  be  of  normal  length,  or,  much  elongated  and  hypertrophied; 
but  it  is  to  be  borne  in  mind  that  the  condition  of  elongation  ( redundant 
prepuce)  may  be  present  unattended  by  phimosis. 

Symptoms. — When  the  opening  of  the  prepuce  is  very  small  urina¬ 
tion  can  be  accomplished  only  by  straining;  the  urine  flows  in  drops  or  a 
very  small  stream;  and,  if  adhesions  are  not  present,  the  foreskin  during 
micturition  is  ballooned  by  the  urine  beneath  it.  Hernia  or  prolapse  of 
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the  rectum  may  be  produced  by  the  straining,  or  inflammation  of  the 
urethra,  pyelitis,  hydronephrosis,  or  pyonephrosis  develop.  Ramaroni1 
reports  a  case  of  phimosis  with  45  calcareous  concretions  distending  the 
prepuce.  All  such  serious  complications  are  uncommon.  In  the  majority 
of  cases  urination  is  not  difficult,  but  the  inability  to  keep  the  mucous 
membrane  clean  very  commonly  leads  to  posthitis  or  balanitis,  with 
consequent  dysuria  through  the  swelling  which  results.  The  persistence 
of  a  constant  degree  of  irritation  readily  leads  to  masturbation.  Many 
other  conditions  are  attributed  to  the  presence  of  phimosis,  among  them 
enuresis,  insomnia,  night-terrors,  digestive  disturbances,  convulsions, 
epilepsy,  and  various  neuroses.  Doubtless  some  of  these  may  -be  thus 
caused  in  occasional  instances,  but  the  influence  of  phimosis  in  this  respect 
is  certainly  over-rated.  It  is  beyond  doubt  that  even  a  very  decided 
degree  of  phimosis  may  be  present  and  produce  no  symptoms  at  all,  or 
at  the  most  those  of  slight  local  irritation. 

The  diagnosis  is  to  be  made  only  between  preputial  adhesions  and 
true  phimosis;  and  examination  of  the  penis  will  readily  settle  this  point. 

Treatment. — Every  case  of  phimosis  should  receive  treatment  of  a 
nature  to  overcome  the  difficulty.  In  many  cases  forcible  retraction  or  a 
stretching  with  dressing  forceps  is  sufficient,  or  the  preputial  orifice  may 
be  widened  by  incision.  When,  however,  a  cutting  operation  is  required 
circumcision  is  that  usually  to  be  preferred. 

A  few  words  may  be  said  in  this  connection  regarding  the  desirability 
of  circumcision  when  no  phimosis  is  present.  A  redundant  prepuce, 
if  sufficiently  wide,  does  not  call  for  it ;  since  the  foreskin  may  become  none 
too  long  as  the  penis  grows.  Then,  too,  although  circumcision  removes 
the  necessity  of  constant  care  for  cleanliness,  it  is  much  disputed  whether 
it  is  a  procedure  without  subsequent  disadvantages;  and  the  opera¬ 
tion  is  by  no  means  a  prevention  of  the  development  of  the  habit  of 
masturbation. 


PARAPHIMOSIS 

In  this  condition  the  prepuce,  which  has  been  retracted  beyond  the 
corona,  cannot  readily  be  replaced.  The  circulation  in  the  glans  is  inter¬ 
fered  with  by  the  constriction,  and  edema  and  bluish  discoloration  and 
even  gangrene  develop.  The  accident  follows  usually  the  retraction  by 
the  patient  himself ;  or  similarly,  in  the  case  of  infants,  that  by  the  mother 
or  nurse  in  attending  to  the  cleansing  of  the  organ.  The  symptoms,  apart 
from  the  appearance  already  described,  consist  in  pain  and  dysuria.  By 
way  of  treatment  cold  compresses  should  be  applied  to  reduce  the  swell¬ 
ing,  and  an  effort  made  to  draw  the  foreskin  forward  into  the  normal  posi¬ 
tion.  To  aid  in  this  the  glans  should  be  well  oiled,  steadily  compressed, 
and  a  smooth  instrument  such  as  a  grooved  director  or,  in  emergency, 
the  curved  end  of  a  sterilized  metal  hair-pin,  slipped  under  the  constrict¬ 
ing  skin.  This  serves  as  a  starting-point  for  the  replacement.  If  this 
procedure  does  not  succeed,  incision  of  the  constricting  ring  of  skin  may 
be  required.  If  the  foreskin  is  unduly  narrow,  circumcision  should 
follow. 


STRANGULATION  OF  THE  PENIS 

A  condition  similar  to  that  of  paraphimosis  or  involving  a  larger  por¬ 
tion  of  the  penis  is  not  infrequently  produced  by  the  patient  tying  a 

1  Le  Nourrisson,  1917,  V,  270. 
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string  around  the  organ  or  slipping  a  ring  or  other  body  over  it.  The 
treatment  consists  in  division  of  the  constricting  body. 

RUDIMENTARY  PENIS 
( Micropenis) 

The  size  of  the  penis  varies  greatly  with  the  individual  case.  Some¬ 
times  in  infancy  the  organ  appears  to  be  unusually  small,  due  to  a  large 
deposit  of  fat  in  the  mons  and  scrotum,  which  partially  buries  the  penis 
from  view.  In  other  cases  there  is  a  decided  retardation  in  the  develop¬ 
ment  of  the  organ,  and  I  have  known  this  to  be  the  cause  of  great  anxiety 
to  the  parents.  As  puberty  approaches  the  penis  usually  enlarges 
rapidly  and  assumes  its  normal  size.  There  are  many  cases  of  infantil¬ 
ism,  however  (see  Infantilism,  p.  851),  in  which  development  of  the  penis 
and  of  the  body  in  general  remains  more  or  less  permanently  imperfect. 

B  AL  AN  O  -PO  STHITIS 

Inflammation  of  the  prepuce  (posthitis)  and  glans  (balanitis)  is 
oftenest  produced  by  phimosis,  resulting  in  lack  of  cleanliness  with  an 
attendant  retention  and  decomposition  of  smegma.  In  older  boys  it 
may  follow  injury  caused  by  masturbation,  or  occur  as  a  complication  of 
urethritis,  and  a  diphtheritic  balano-posthitis  is  sometimes  seen.  The 
prepuce  becomes  red,  edematous  and  itching,  with  the  orifice  narrowed, 
and  the  mucous  membrane  producing  more  or  less  purulent  secretion. 
There  is  dysuria,  and  cystitis  or  hydronephrosis  may  result  in  severe 
cases.  In  ordinary  cases  the  inflammation  lasts  but  a  few  days. 

Treatment  consists  in  the  injection  of  a  strong  solution  of  boric  acid 
or  one  of  potassium  permanganate,  1 :8000,  under  the  foreskin  in  order  to 
cleanse  it  thoroughly;  after  which  a  little  boric  acid  ointment  or  zinc 
ointment  may  be  worked  carefully  in  with  a  probe.  In  severer  cases 
cold  compresses  should  be  applied  to  reduce  the  swelling;  and  in  the 
worst  instances  splitting  or  circumcising  the  foreskin  is  necessary. 

MALFORMATIONS  OF  THE  URETHRA 

Hypospadias. — By  this  title  is  indicated  the  congenital  malforma¬ 
tion  in  which  the  urethra  opens  somewhere  upon  the  lower  surface  of 
the  penis  instead  of  continuing  to  the  end  of  this.  The  opening  may 
be  just  behind  the  glans  or  in  the  body  of  the  organ;  while  in  the  worst 
cases  it  is  in  the  perineum,  sometimes  as  a  fissure,  the  scrotum  being 
split  into  halves.  As  the  penis  is  usually  rudimentary  in  such  cases  and 
the  testicles  undescended,  the  appearance  of  the  external  genitals  strongly 
suggests  that  of  the  female,  and  mistakes  as  to  sex  have  often  been  made 
(pseudohermaphroditism).  Treatment  is  surgical,  and  in  many  cases  a 
plastic  operation  is  very  successful.  Very  rarely  an  analogous  condition 
is  seen  in  girls,  the  opening  of  the  uretha  being  within  the  vagina,  just 

behind  the  hymen,  or  still  farther  inside. 

Epispadias. — In  this  very  uncommon  congenital  anomah  the 
opening  of  the  urethra  is  upon  the  dorsal  surface  ol  the  penis  somewheie 
in  its  length.  It  may  be  small,  just  behind  the  glans  in  the  less  seveie 
cases,  or  may  be  in  the  form  of  a  fissure  the  entire  length  of  the  P®n*s> 
and  is  then  combined  with  exstrophy  of  the  bladder.  The  cases  of  slig 
degree  can  be  cured  by  operation;  the  others  present  great  diflicu  ties. 
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Other  Anomalies  of  the  Urethra  ( Atresia  and  N arrowing  of  the 
Urethra;  Stricture;  Diverticulum;  Urethral  Fistula;  Vaginal  Urethra)  .—A 
congenital  atresia  of  the  urethra  may  range  in  degree  from  a  mere  closing 
of  the  meatus  by  adhesions,  to  complete  obliteration  of  the  urethra 
throughout  its  extent.  Patulous  urachus  or  exstrophy  of  the  bladder  will 
accompany  the  latter  condition.  In  other  cases  there  is  a  congenitally 
narrow  urethra,  perhaps  only  at  the  meatus ;  or  there  may  be  a  cylindrical 
narrowing  of  some  portion  of  the  canal.  Acquired  stenosis  of  the  urethra 
(stricture),  may  be  the  result,  as  in  adults,  of  a  gonorrheal  urethritis,  or 
rarely  of  cicatricial  contraction  depending  upon  other  causes.  A  urethral 
diverticulum  is  a  rare  condition  which  may  be  congenital,  or  which  may 
result  from  the  constant  difficulty  in  urination  produced  by  stenosis, 
the  presence  of  a  calculus  or  a  foreign  body  in  the  urethra,  or  trauma 
of  some  sort.  It  is  characterized  by  distention  of  a  part  of  the  urethra 
during  urination,  which  sometimes  produces  a  discoverable,  swelling. 
The  urine  can  be  discharged  from  the  sack  by  pressure.  Bbkay1  was 
able  to  collect  but  14  cases  present  at  birth.  Fusion  of  the  urethra  and 
intestine  may  occur  (see  p.  472).  Urethral  fistula,  of  rare  occurrence, 
may  be  of  congenital  origin  the  result  of  obstruction  to  the  discharge  of 
urine;  or  acquired  through  an  injury  done  by  a  calculus  or  foreign  body 
in  the  urethra,  or  by  trauma  of  some  other  nature.  The  external  opening 
of  the  fistula  is  in  some  portion  of  the  penis  or  in  the  perineum,  or  rarely 
in  other  regions. 

The  treatment  for  these  various  conditions  is  surgical,  and  ot  a  nature 
dependent  upon  the  case. 


URETHRITIS 

This  is  an  unusual  affection  in  infants  and  not  common  in  children  of 
any  age.  Simple  urethritis  may  be  due  to  the  extension  of  inflammation 
from  an  ordinary  balanoposthitis;  to  irritation  by  highly  acid  urine, 
or  to  the  introduction  of  foreign  bodies  into  the  urethra  or  other  onan- 
istic  acts.  Specific  urethritis  depends  upon  the  action  of  the  gonococcus. 
This  latter,  like  the  simple  form,  is  seen  much  oftener  in  females  and  is 
then  secondary  to  a  gonorrheal  vulvovaginitis;  but  it  is  surprising, 
with  the  frequency  of  this  localization  of  gonorrheal  infection  that  ure¬ 
thritis  does  not  occur  more  often.  Mitchell  and  Quinn2  collected  16 
instances  of  gonorrheal  urethritis  in  male  infants  reported  since  lffoO. 
One  of  the  youngest  was  a  case  recorded  by  them  in  a  child  of  3  months 
in  my  service  in  the  Children’s  Hospital  of  Philadelphia.  This  case, 
it  may  be  said,  was  the  starting  point  for  an  outbreak  of  gonorrheal 

vulvovaginitis  in  the  ward.  .  #  , 

The  symptoms  consist  in  pain  on  urination,  swelling  and  redness 

at  the  urethral  orifice,  and  the  discharge  from  the  urethra  of  a  sma 
amount  of  muco-pus,  which  may  be  pressed  from  the  canal  or  found  in 
the  urine.  The  symptoms  are  much  more  severe  in  the  gonorrhea 
form.  The  course  of  the  disease  varies  with  the  case.  In  the  simple 
form  the  duration  is  usually  short;  in  the  gonorrheal  cases  much  longer 
and  liable  to  develop  balanitis,  arthritis  and  conjunctivitis.  Stricture 
may  be  a  sequel  in  boys.  The  diagnosis  between  the  two  forms  ol • 
thritis  can  be  made  with  positiveness  only  by  the  examination  ol  tne 
secretion  for  the  gonococcus. 

1  Jahrb.  f.  Kinderheilk.,  1900,  LII,  181. 

2  Arch,  of  Pediat.,  1915,  XXXII,  846. 
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Treatment  in  the  simple  form  consists  in  the  administration  of 
alkaline  diuretics  and  alkaline  mineral  waters,  and  in  keeping  the  glans 
and  prepuce  disinfected,  and  the  pus  removed  when  balanoposthitis 
is  the  cause.  In  gonorrheal  cases  the  same  treatment  is  required  as  in 
the  disease  in  adults.  As  there  is  great  danger  in  this  form  of  the  infec¬ 
tion  being  carried  to  other  parts  of  the  body,  especially  the  eyes,  a  pro¬ 
tecting  antiseptic  dressing  should  be  constantly  worn. 

INFLAMMATION  OF  THE  EXTERNAL  URETHRAL  ORIFICE 

A  quite  common  condition  often  observed  is  inflammation  and  some¬ 
times  even  superficial  ulceration  of  the  urethral  orifice.  This  was  well 
known  to  older  writers,  and  more  recently  renewed  attention  was  called 
to  it  by  Brennemann1  among  others,  and  the  subject  has  been  reviewed 
by  B okay. 2  The  condition,  which  appears  to  be  confined  to  circum¬ 
cised  infants,  causes  dysuria  and  consequent  tendency  to  retention.  It 
is  probably  due  to  irritation  from  an  ammoniacal  urine.  It  is  important 
in  the  line  of  treatment  to  alter  the  character  of  the  urine,  if  possible,  by 
a  change  of  the  diet,  with  a  reduction  of  the  fat  and  an  increase  in  the 
carbohydrate.  A  thick  ointment,  as  of  oxide  of  zinc,  should  be  applied, 
and  care  taken  that  the  diaper  is  not  tight-fitting. 

FOREIGN  BODIES  IN  THE  URETHRA;  URETHRAL  CALCULUS 

Calculi  which  have  descended  into  the  bladder  from  the  kidney  may 
remain  there  and  increase  in  size,  or  may  pass  out  through  the  urethra 
in  a  short  time.  In  such  cases  there  are  produced  the  symptoms 
described  under  Vesical  Calculus  (p.  474).  Not  infrequently  the  stone, 
if  of  considerable  size  or  irregular  in  shape,  becomes  impacted  in  the  ure¬ 
thra,  oftenest  in  the  membranous  portion  of  the  penis,  although  any  part 
of  the  canal  may  experience  it.  Englisch3  analyzes  the  reports  of  405 
such  cases.  Similarly,  foreign  bodies  of  various  sorts  may  be  introduced 
into  the  urethra,  oftenest  by  boys  during  later  childhood,  and  if  of  irregular 
or  rough  surface  may  remain  impacted  there. 

The  symptoms  depend  somewhat  upon  the  size  and  character  of 
the  stone  or  of  the  foreign  body  introduced.  At  first  there  is  more  or 
less  obstruction  to  the  flow  of  urine,  with  straining  efforts  at  urination. 
If  the  body  is  of  a  character  to  injure  the  urethra  the  evidences  of  a  ure¬ 
thritis  develop  (p.  486),  perhaps  with  periurethritis  and  urinary  infil¬ 
tration.  All  of  these  conditions  increase  the  obstruction,  until  the  flow 
of  urine  may  be  entirely  cut  off.  In  the  cases  of  smooth  calculi  and 
foreign  bodies  the  detrusor  force  of  the  bladder  may  succeed  after  several 
days  in  slowly  propelling  the  object  toward  the  meatus  and  finally 
expelling  it;  but  very  frequently  surgical  interference  is  necessary. 

INFLAMMATION  OF  THE  SCROTUM 

This  not  unusual  condition  may  be  due  to  various  causes.  Most 
common  is  the  irritation  from  neglect  in  changing  the  diapers  and  m 
cleansing  the  parts  with  sufficient  frequency.  From  this  cause  the 
scrotum  becomes  intensely  red,  and,  owing  to  the  laxness  of  the  tissues, 
much  swollen.  In  other  cases  eczema  is  the  cause,  the  rash  then  usually 
appearing  upon  the  neighboring  skin  as  well,  and  there  is  present  the 

1  Transac.  Amer.  Pediat.  Soc.,  1920,  XXXII,  52. 

2  Jahrb.  f.  Kinderheilk.,  1922,  XCIX,  303. 

3  Arch.  f.  klin.  Chirurg.,  1904,  LXXII,  487. 
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infiltration  and  often  the  vesiculation  characteristic  of  the  disease.  Ery¬ 
sipelas  may  appear  in  the  scrotum  or  spread  to  it  from  other  parts.  The 
swelling  and  redness  are  in  this  case  more  intense  and  fever  develops. 
Rarely,  as  a  result  of  erysipelas,  urinary  infiltration,  perineal  abscess, 
suppuration  of  the  inguinal  glands,  or  inflammation  of  the  prepuce  or 
of  other  neighboring  regions,  the  inflammation  of  the  scrotum  becomes 
of  a  phlegmonous  nature  with  great  redness  and  hardness  of  the  tissues, 
high  fever,  and  severe  constitutional  symptoms.  Abscess  may  form, 
or  the  skin  may  become  of  a  bluish-red  color  and  gangrene  of  more  or 
less  of  the  scrotum  take  place. 

The  prognosis  of  scrotal  inflammation  depends  upon  its  nature.  The 
phlegmonous  process  is  always  severe,  since  septic  symptoms  are  liable 
to  develop.  Treatment  in  the  erythematous  cases  consists  chiefly  of 
cleanliness  and  the  keeping  the  scrotum  dry  with  a  talcum  or  zinc  powder; 
or  in  cases  where  the  inflammation  is  more  severe,  the  application  of  wet 
antiseptic  dressings.  Eczematous  and  erysipelatous  processes  require 
the  treatment  appropriate  for  these  diseases.  Phlegmonous  inflamma¬ 
tion  demands  such  surgical  procedures  as  the  local  conditions  indicate, 
combined  with  strongly  supporting  constitutional  treatment  and  remedies 
to  relieve  the  pain. 

GENITAL  EDEMA 

Quite  distinct  from  inflammation  is  an  edema  which  in  rare  instances 
is  found  occupying  the  whole  genital  region  of  male  infants,  usually 
premature.  The  cause  is  not  clearly  understood.  Ylppo1  believes  that 
it  depends  upon  mechanical  pressure  upon  the  lymph- vessels.  Fried- 
jung2  considered  it  possibly  due  to  a  mild  septic  infection  of  the  navel. 
Zappert,3  who  was  the  first  to  call  special  attention  to  it,  thought  it  a 
“ pregnancy-reaction.”  Still  other  theories  have  been  advanced,  which 
have  been  reviewed  by  Petenyi.4 

The  symptoms  consist  in  the  development  of  a  distinctly  localized 
edema  of  the  whole  genital  region,  not  at  all  suggesting  inflammation, 
although  there  may  be  slight  redness  of  the  skin.  It  may  appear  in  the 
early  days  of  life,  or  not  until  the  infant  is  several  weeks  old.  The  general 
condition  is  unaffected.  The  edema  usually  disappears  of  itself  in  a 
few  days,  but  sometimes  is  quite  persistent,  lasting  even  1  or  2  months 
or  more.  The  disorder  is  to  be  differentiated  from  sclerema  by  the  limi¬ 
tation  and  by  the  fairly  good  state  of  the  child.  From  erysipelas  it  differs 
in  the  absence  of  heat  of  the  skin,  the  lack  of  tendency  to  spread,  and  the 
favorable  outcome,  erysipelas  being  with  difficulty  overcome  in  the  early 
life  of  premature  infants.  With  the  favorable  prognosis  referred  to, 
treatment  appears  not  to  be  needed. 

UNDESCENDED  TESTICLE 
(Cryptorchidism;  Ectopia  Testis) 

Ordinarily  the  testis  should  descend  into  the  scrotum  in  the  8th 
month  of  fetal  life.  Not  infrequently  (1  in  about  1000  children,  Willard)5 
arrest  in  the  advance  of  one  or  both  testes  takes  place,  and  the  organ 
may  remain  permanently  or  for  a  time  within  the  abdomen  (cryptorchi- 

1  Zeitschr.  f.  Kinderheilk.,  Orig.,  1916,  XIV,  243. 

2  Wien.  klin.  Wochenschr.,  1906,  XIX,  732. 

3  Wien.  klin.  Wochenschr.,  1904,  XVII,  1247. 

4  Monatsschr.  f.  Kinderheilk.,  1921,  XIX,  461. 

5  Surgery  of  Childhood,  1910,  213. 
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dism),  or,  more  frequently,  in  the  inguinal  canal  ( retentio  inguinalis). 
It  is  a  common  condition  at  birth,  Ziebert1  finding  cryptorchidism  on 
one  side  or  both  in  30  out  of  102  new-born  boys.  If  the  testis  has 
wandered  into  some  abnormal  position,  oftenest  in  the  perineum,  the 
term  ectopia  testis  is  employed.  The  latter  occurred  only  once  in  300 
cases  of  imperfectly  descended  testis  as  reported  by  Frawley.2 

Symptoms. — Generally  the  testis  retained  in  the  inguinal  canal 
will  descend  into  the  scrotum  in  the  course  of  some  weeks,  or  at  least 
in  the  1st  year;  but  occasionally  this  may  take  place  only  after  several 
years  or  even  after  adult  life  is  reached.  In  cases  of  cryptorchidism 
no  trace  whatever  of  the  testis  can  be  discovered.  In  retentio  inguinalis 
the  organ  is  felt  as  a  small,  movable,  oval  body  in  the  groin  or  above 
the  scrotum,  and  may  readily  be  mistaken  for  hernia.  The  difficulty 
of  diagnosis,  is  increased  by  the  fact  that  the  testis  in  this  situation  is 
accompanied  by  hernia  in  half  or  more  of  the  cases.  The  exposure  here 
renders  it  readily  subject  to  trauma,  with  resulting  pain  and  tenderness 
from  inflammation.  Sometimes  symptoms  are  extremely  severe  and  the 
strangulation  of  a  hernia  is  suspected.  A  testicle  remaining  persistently 
out  of  place  finally  becomes  atrophic  and  functionally  useless,  and  does 
not  secrete  semen.  In  cases  of  long-continued  double  cryptorchidism, 
the  patient  will  probably  be  sterile,  and  occasionally  the  production  of 
masculine  characteristics  is  interfered  with. 

Among  the  complications  are  hernia,  the  development  in  the  testis 
of  malignant  growths,  hydrocele,  and  torsion  of  the  spermatic  cord  with 
gangrene. 

Treatment. — This  is  not  required  in  infancy,  as  the  probability  is 
that  the  testis  will  descend  of  itself.  In  early  childhood  daily  manipu¬ 
lation  may  be  tried  in  the  effort  to  bring  the  organ  into  the  scrotum.  By 
the  age  of  8  or  10  years  operation  should  be  performed  in  bilateral  cases 
with  the  intent  of  transplanting  the  testis  into  its  proper  position.  In 
unilateral  cases  operation  is  not  so  imperative,  but  is  certainly  called  for 
if  hernia  is  present  or  if  there  is  persistent  pain.  Removal  of  the  testis 
should  not  be  performed  unless  its  structure  has  been  destroyed  by 
degenerative  processes  and  the  effect  of  its  internal  secretion  removed. 
Replacement  into  the  abdominal  cavity  is  to  be  made  in  cases  where 
the  testis  cannot  be  transplanted  and  when  frequent  pain  is  produced  by 
the  exposed  inguinal  situation. 

\ 

HYPERORCHIDISM 

In  this  very  rare  condition  more  than  the  normal  number  of  testicles 
are  present.  Haas3  reports  an  instance  of  a  hypertrophic  third  testicle 
in  a  boy  of  9  years,  and  says  that  only  6  cases  confirmed  by  autopsy 
have  been  recorded. 


ORCHITIS.  EPIDIDYMITIS 

An  acute  orchitis  is  occasionally  seen  in  children  as  a  result  of  trauma, 
rheumatism,  and  infectious  fevers,  especially  mumps.  (See  Epidemic 
Parotitis,  Vol.  I,  p.  563.)  Gonorrhea  is  more  likely  to  produce  an 
epididymitis  than  affect  the  testis  itself.  Inflammation  due  to  this  cause 

1  Beitrage  z.  klin.  Chirurg.,  B.  II,  H.  2.  Ref.,  Langstein,  in  Pfaundler  and  Schloss¬ 
mann,  Handb.  der  Kinderheilk.,  1910,  IV,  116. 

2  Amer.  Jour.  Dis.  Child.,  1925,  XXIX,  513. 

3  Deutsch.  Zeitschr.  f.  Chirurg.,  1922,  CLXVIII,  1. 
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is  of  rare  occurrence  in  early  life,  Mitchell  and  Quinn1  being  able  to  collect 
but  3  cases  reported  since  the  year  1900,  to  which  they  added  a  4th  in¬ 
stance  in  an  infant  of  3  months  under  my  observation.  There  is  redness 
of  the  scrotum  with  pain,  tenderness,  and  swelling  of  the  testicle,  and 
fever.  The  prognosis  is  usually  favorable  unless  suppuration  occurs, 
and  the  course  is  short.  There  is  a  possibility,  however,  that  orchitis 
following  mumps  may  result  in  atrophy  of  the  testicle.  In  the  way  of 
treatment  the  patient  should  be  kept  in  bed,  with  the  testicle  elevated, 
and  cold,  wet  dressings  applied. 

Syphilitic  orchitis  or  epididymitis  runs  a  more  chronic  course.  Oc¬ 
curring  to  a  slight  degree  it  is  frequent  in  cases  of  hereditary  syphilis. 
The  testicle  is  enlarged,  painless  and  very  hard,  but  does  not  suppurate. 
The  lesion  consists  usually  in  an  interstitial  inflammation  affecting 
either  testis  or  epididymis,  but  occasionally  gummata  are  found.  More 
or  less  atrophy  of  the  gland  follows.  The  diagnosis  of  this  form  rests 
upon  the  unusual  hardness  and  the  presence  of  manifestations  of  syphilis 
elsewhere  in  the  body. 

Allied  to  orchitis  only  in  the  symptoms  produced  is  torsion  of  the 
spermatic  cord,  of  which  Mouchet2  has  seen  a  number  of  instances.  He 
believes  that  the  majority  of  the  cases  in  childhood  supposed  to  be  orchitis 
are  really  instances  of  torsion.  He  describes  also  2  cases  in  which  the 
symptoms  depended  upon  torsion  of  the  hydatid  of  Morgagni. 

MORBID  GROWTHS  OF  THE  TESTIS  AND  PROSTATE  GLAND 

Neoplasms  of  the  testis  are  infrequent  in  early  life.  The  decided 
majority  are  malignant  in  nature,  carcinoma  being  more  common  than 
sarcoma.  Steffen3  could  collect  but  13  instances  of  malignant,  new- 
growths  of  the  testis  occurring  at  this  period.  Kutzmann  and  Gibson4 
give  a  very  extensive  bibliography  on  the  subject.  Enchondroma  and 
teratoma  are  very  rare.  Morbid  growths  may  be  seen  in  earliest  infancy 
or  even  be  congenital.  Usually  only  one  testis  is  affected,  and  undes¬ 
cended  ones  are  slightly  more  frequently  involved  than  those  normally 
situated.  There  are  no  symptoms  at  all  at  first,  but  later  the  general 
health  suffers,  and  there  may  be  dull  pain  and  a  dragging  sensation  in  the 
gland.  Usually  the  scrotum  becomes  involved  and  the  growth,  at  first 
smooth  and  hard,  becomes  nodulated,  the  mass  softens,  and  ulceration 
takes  place.  Metastasis  may  occur.  Early  operation  may  accomplish 
a  cure,  but  as  a  rule  the  prognosis  is  unfavorable  and  recurrence  is  very 
liable  to  take  place. 

Malignant  tumors  of  the  prostate  gland,  usually  carcinomatous,  are 
still  less  common,  and  Steffen  collected  but  6  cases.  Interference  with 
urination  and  pain  are  among  the  early  symptoms.  Secondary  enlarge¬ 
ment  of  the  inguinal  glands  is  frequent.  As  the  tumor  grows  the  pelvic 
organs  may  be  displaced  and  the  general  health  deteriorates.  Metastasis 
frequently  occurs.  The  course  is  rapid  and  death  takes  place  in  a  few 
months.  Operation  is  valueless. 

HYDROCELE 

This  quite  common  disorder  consists  in  an  accumulation  of  serum 
around  the  testis  or  the  spermatic  cord.  It  may  be  congenital  or  acquired; 

1  Arch,  of  Pediat.,  1915,  XXXII,  846. 

2  La  presse  med.,  1923,  XXXI,  485. 

3  Die  maligne  Geschiilste  im  Kindersalter,  1905,  62. 

4  Ann.  of  Surg.,  1923,  LXXVIII,  761. 
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the  latter  less  frequent  in  children  than  the  former,  being  produced  by 
pressure,  inflammation  or  injury.  Several  varieties  are  encountered: 

1.  Communicating  Congenital  Hydrocele. — In  this  form  of  hydrocele, 
common  in  the  1st  year  of  life,  the  extension  of  the  serous  membrane  from 
the  peritoneal  cavity  has  never  become  closed  above  and  a  communication 
exists,  either  freely  or  through  a  very  small  opening.  This  permits  the 
accumulation  of  fluid  to  be  present  in  the  tunica  vaginalis  at  birth, 
although  it  may  not  become  evident  until  later.  The  fluid  can  be 
readily  reduced. 

2.  Communicating  Hydrocele  of  the  Cord  ( Communicating  Funicular 

Hydrocele). — In  this  comparatively  uncommon  variety,  also  of  congenital 
origin,  the  pouch  containing  the  fluid  is  shut  off  from  the  testis  below, 
but  communicates  with  the  peritoneal  cavity  above.  Reduction  can  be 
obtained  as  in  the  former  variety.  The  hydrocele  is  situated  in  the  line 
of  the  spermatic  cord  above  the  scrotum. 

3.  Infantile  Hydrocele  ( Hydrocele  of  the  Tunica  Vaginalis  Testis). — 
This  title  is  applied  to  a  collection  of  fluid  in  the  tunica  vaginalis,  the 
communication  with  the  peritoneal  cavity  having  been  cut  off,  making 
it  irreducible.  It  is  one  of  the  commonest  varieties  of  hydrocele.  The 
fluid  is  situated  within  the  scrotum. 

4.  Encysted  Hydrocele  of  the  Cord. — Here  the  funicular  process  of 
the  peritoneum  is  closed  both  above  and  below,  forming  a  sac  containing 
liquid  in  the  course  of  the  cord,  with  the  testis  below  it. 

5.  Hydrocele  of  the  Canal  of  Nuck. — This  is  a  variety  occasionally 
seen  in  females  which  may  be  mentioned  here  for  the  sake  of  completeness. 
It  develops  in  the  peritoneal  process  which  in  the  fetus  surrounds  the 
round  ligament. 

Symptoms  and  Diagnosis. — Communicating  congenital  hydrocele 

forms  a  swelling  extending  throughout  the  whole  length  of  the  cord  to 
the  lower  part  of  the  scrotum.  The  testis  is  at  the  posterior  part  of  this 
and  rather  high.  When  the  patient  is  on  his  back  the  fluid  is  readily 
reducible,  either  spontaneously,  by  gravity,  or  by  pressure  if  the  com¬ 
munication  is  small.  This  makes  the  condition  readily  mistaken  for 
hernia,  with  which  it  is,  indeed,  often  combined.  In  contrast  with  hernia 
the  swelling  is,  however,  dull  on  percussion,  more  fluctuating,  translucent, 
and  does  not  under  manipulation  slip  back  suddenly  into  the  peritoneal 
cavity  with  a  gurgling  sound. 

Communicating  hydrocele  of  the  cord  forms  a  small,  elastic,  fluctuat¬ 
ing,  elongated  swelling  above  the  scrotum.  It  is  reducible  like  hernia, 
but  is  distinguished  in  the  same  way  as  in  the  form  just  described.  After 
reduction  the  cavity  soon  fills  again.  The  testicle  is  in  the  normal  posi¬ 
tion  near  the  bottom  of  the  scrotum.  Hernia  may  complicate  the  disease. 

Infantile  hydrocele  presents  an  accumulation  of  fluid  filling  the 
scrotum  and  forming  an  oval,  elastic,  fluctuating,  tense,  translucent  sac. 
The  spermatic  cord  and  ring  can  be  distinctly  felt  above  it.  The  testis 
is  posterior  and  rather  high  in  position.  The  swelling  is  irreducible  ana 
not  affected  by  cough  or  position,  and  is  in  other  respects  distinguished 
from  hernia  by  the  characteristics  described  for  the  first  variety  of 

hydrocele.  , 

Encysted  hydrocele  of  the  cord  forms  a  small  cyst,  spindle-shaped  or 
globular,  suggesting  often  an  undescended  testis,  small  hernia,  lymphatic 
gland,  or  a  tumor  of  some  sort.  From  the  testis  it  is  distinguished  by  its 
translucency  and  by  the  finding  of  this  organ  in  its  normal  position  m  the 
scrotum;  from  a  lymphatic  gland  or  tumor  by  its  elasticity  and  tianslu- 
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cency;  and  from  hernia  by  the  same  qualities  together  with  its  irreduci- 
bility  and  dullness  on  percussion. 

It  is  to  be  remembered,  however,  that  in  hernia  the  intestine  may 
sometimes  be  distended  by  gas  and  have  a  somewhat  translucent  charac¬ 
ter.  Repeated  examinations  will  remove  the  doubt  in  diagnosis.  Two 
forms  of  hydrocele  may  be  combined,  or  the  sac  of  a  congenital  hydrocele 
with  a  large  opening  into  the  peritoneal  cavity  may  contain  fluid  at  one 
time  and  intestine  at  another. 

Prognosis  and  Treatment. — The  prognosis  in  early  life  is  good. 
The  majority  of  cases  will  recover  of  themselves,  and  this  is  especially 
true  of  the  communicating  forms.  If  not,  the  wearing  of  a  truss  will 
usually  effect  a  cure  by  producing  a  mild  obliterating  inflammation. 
Encysted  hydrocele  of  the  cord  may  be  painted  with  diluted  tincture  of 
iodine.  For  the  infantile  form  the  application  has  been  advised  of  adre¬ 
naline,  lead-water,  a  saturated  solution  of  magnesium  sulphate,  or  other 
lotion.  Yet  one  must  not  forget  that  the  tissues  of  the  scrotum  are  very 
easily  irritated  and  that  even  dangerous  inflammation  may  be  set  up.  It 
is  not  often  that  operation  of  any  sort  is  necessary  in  early  life,  as  the 
majority  of  hydroceles  will  disappear  of  themselves  in  the  course  of  a 
few  weeks  or  months.  The  simplest  operation  is  aspiration  with  a  small 
needle  and  syringe,  and  this  is  generally  all  that  will  be  required. 

TUBERCULOSIS  OF  THE  MALE  GENITAL  ORGANS 

That  tuberculosis  of  the  prepuce  may  be  acquired  through  ritual 
circumcision  has  been  especially  emphasized  by  Holt,1  who  collected  41 
cases  from  medical  literature,  including  1  of  his  own.  In  all  of  them 
ulceration  developed.  It  is  known  that  at  least  16  of  these  cases  died 
later  from  a  general  tuberculosis.  Wolff2  reports  2  cases  and  collects 
56  others. 

Tuberculosis  of  the  testis  was  seen  by  Jullien3  17  times  in  5566  sick 
children  under  13  years  of  age.  Out  of  51  collected  cases  up  to  the  age 
of  17  years  reported  by  Kantorowicz,4  21  occurred  in  the  first  2  years. 
In  Poissonnier’s5  collection  of  91  cases  in  children,  42  occurred  before 
the  2d  year  of  life  and  47  between  2  and  15  years.  Although,  therefore, 
encountered  oftener  in  the  first  2  years  than  at  any  other  period  of  early 
life,  it  is  less  frequently  seen  in  children  than  in  adults.  Congenital 
cases  have  been  reported,  as  by  Dreschfeld6  and  others.  Trauma  is  some¬ 
times  a  predisposing  cause.  Oftenest  only  one  testicle  is  involved.  The 
lesion  may  be  primary  or  secondary  to  tuberculosis  elsewhere.  It 
appeared  to  be  primary  in  46  of  Kantorowicz’s  51  cases. 

The  onset  may  be  slow  or  rapid.  The  testis  with  the  epididymis' 
becomes  enlarged  and  hard,  and  later  in  part  adherent  to  the  scrotum, 
which  assumes  a  bluish-red  color  at  this  position.  Still  later  the  process 
may  either  undergo  absorption,  or  may  soften,  break  down,  and  discharge 
pus  with  cheesy  masses.  This  unfavorable  termination  is  especially 
liable  to  occur  in  infancy,  but  the  tendency  to  the  persistence  of  a  fistula 
is  less  frequently  seen  than  in  adult  life. 

The  course  of  the  disease  is  often  much  protracted  and  development 
of  tuberculosis  in  other  parts  of  the  body  sometimes  follows.  The- 

1  Jour.  Amer.  Med.  Assoc.,  1913,  LXI,  99. 

2  Berl.  klin.  Wochenschr.,  1921,  LVIII,  1531. 

3  Arch.  gen.  de  med.,  1890,  CLXV,  1,  420. 

4  Dissert.  Berlin,  1893. 

5  Gaz.  d.  hop.,  1907,  375. 

6  Brit.  Med.  Journ.,  1884,  I,  860. 
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prognosis  on  the  whole  is  better  than  in  adult  life,  both  as  regards  local 
recovery  and  extension  to  other  regions. 

Treatment  is  constitutional  as  well  as  local;  a  suppurating  testis 
being  removed  only  if  other  means  fail. 

DISORDERS  OF  THE  BREASTS 

The  frequent  presence  of  milk  in  the  breasts  soon  after  birth,  and  the 
very  common  development  of  mastitis  at  this  age,  either  in  male  or  female 
children,  has  already  been  described  under  Diseases  of  the  New-born 
(Vol.  I,  p.  332).  Later  mastitis  may  occasionally  result  from  trauma  or 
some  infection.  Absence  of  the  breasts  is  extremely  uncommon  and  is 
usually  combined  with  other  malformations.  Supernumerary  breasts  are 
more  frequently  seen.  They  may  occur  in  either  sex,  oftenest  on  the 
trunk  and  just  below  the  normal  breast;  or  sometimes  in  the  axilla  or  in 
other  parts  of  the  body.  Four  breasts  is  the  most  frequent  number 
reported  The  condition  may  be  hereditary.  Early  enlargement  of  the 
breasts,  apart  from  the  temporary  condition  in  the  new-born  alluded  to,  is 
seen  oftenest  as  an  accompaniment  of  precocious  menstruation.  It 
occasionally,  however,  occurs  independently  of  this,  either  in  the  female 
or  male. 

Tumors  of  the  breast  in  early  life  are  entirely  exceptional.  Those 
reported  comprise,  among  others,  angioma,  fibroadenoma,  carcinoma, 
sarcoma,  and  cystic  growths.  The  subject  has  been  studied  especially 
by  Jopson  and  Speese,1  who  could  collect  but  30  instances  of  mammary 
tumors  in  children,  21  of  these  being  of  a  benign  nature. 

MALFORMATIONS  OF  THE  VULVA  AND  VAGINA 

An  atresia  of  the  vulva  is  a  rare  congenital  occurrence.  It  consists 
in  an  adhesion  of  the  surfaces  of  the  greater  or  lesser  labia.  It  may 
be  only  an  epithelial  adhesion  or  may  be  a  firmer  union,  which,  if  not 
complete,  may  cause  a  retention  of  mucous  secretion,  and  later  of  the 
menstrual  discharge,  and,  if  complete,  will  also  interfere  with  the  passage 
of  urine.  A  similar  result  in  the  retaining  of  menstrual  discharge  is 
produced  by  an  imperforate  hymen.  Sometimes  there  is  an  absence 
of  the  vagina  through  a  considerable  part  of  its  extent.  In  any  of  these 
conditions  operative  procedures  are  required.  Adhesions  between  the 
labia  often  only  need  to  be  broken  up  by  the  employment  of  a  probe,  as 
in  the  analogous  condition  of  the  prepuce. 

Malformations  of  the  vulva  or  vagina  are  often  associated  with  those 
of  the  rectum  and  anus.  Sometimes  there  is  an  abnormal  opening  exist¬ 
ing  between  the  rectum  and  vagina,  and,  if  this  is  combined  with  atresia 
of  the  anus,  the  feces  are  discharged  by  way  of  the  vagina.  In  other 
cases  the  reverse  is  true,  and  with  atresia  of  the  vulva  any  discharge 
from  the  vagina,  uterus,  or  bladder  passes  off  by  way  of  the  rectum. 

t 

AFFECTIONS  OF  THE  CLITORIS 

The  anterior  portions  of  the  labia  minora  unite  to  form  the  prepuce 
of  the  clitoris.  There  is  frequently  adherence  between  the  labia  and  the 
clitoris,  analogous  to  the  condition  seen  in  males.  As  a  rule  no  symptoms 
are  produced,  but  sometimes  an  undue  irritation  arises  from  the  retained 
smegma,  with  a  consequent  reflex  nervous  condition  or  masturbation. 
With  a  probe  the  adhesions  can  be  readily  broken  up.  In  pseudoher- 

1  Annals  of  Surgery,  1908,  XLVIII,  662. 
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maphroditism,  especially  in  connection  with  diseases  of  the  adrenal 
bodies  or  pineal  gland,  there  is  very  decided  hypertrophy  of  the  clitoris 
present,  to  such  an  extent  that  it  may  resemble  a  small  penis  without  any 
meatus.  Congenital  fissure  is  a  rare  condition  usually  seen  in  combina¬ 
tion  with  fissure  of  the  urethra. 

VULVOVAGINITIS 

This  disease  is  one  of  the  most  common  and  wide-spread  of  the  affec¬ 
tions  of  female  children.  It  occurs  chiefly  in  two  forms  (1)  Simple 
Vulvovaginitis,  and  (2)  Gonorrheal  Vulvovaginitis.  The  latter,  once 
thought  to  be  uncommon,  is  now  believed  to  be  by  far  the  most  frequent 
form.  A  dissenting  opinion  is  that  of  Anderson,  Schultz  and  Stein1  who 
in  42  carefully  studied  cases  in  females  up  to  the  age  of  15  years  found  the 
gonococcus  the  cause  in  35.7  per  cent.,  the  remainder  being  non-specific. 

1.  Simple  Vulvovaginitis  (Non-gonorrheal).  Etiology. — Any 
age  may  exhibit  it,  even  the  new-born,  as  emphasized  by  Epstein.2  At 
this  early  period  it  appears  to  be  the  result  of  the  normal  desquamative 
process  taking  place  in  the  vagina,  rendered  worse  by  neglect  and  conse¬ 
quent  development  of  a  catarrhal  inflammation.  The  disease  is,  however, 
more  frequent  after  infancy  has  passed.  It  is  then  caused  by  unclean¬ 
liness;  traumatism  from  various  causes  including,  possibly,  masturba¬ 
tion;  eczema;  thread- worms  in  the  vaginal  canal;  anemia  and  other 
debilitating  influences;  and  the  various  infectious  fevers.  The  vesicles  of 
varicella  may  sometimes  appear  upon  the  mucous  membrane  of  the 
vagina  and  give  rise  to  vaginitis.  Germs  of  various  sorts,  especially 
cocci,  including  the  pneumococcus  but  other  than  the  gonococcus,  are 
the  active  agents,  and  there  is  good  reason  to  believe  that  this  disease  is 
somewhat  infectious  and  transmissible  from  child  to  child. 

Symptoms. — The  vulva,  vagina,  hymen,  orifice  of  the  urethra,  and 
the  cervix  of  the  uterus  are  red  and  swollen, but  usually  only  to  a  moderate 
degree.  There  is  a  vaginal  discharge  which  is  scanty,  or  in  severe  cases 
abundant;  and  is  either  serous,  thin,  and  milky;  or  thick,  yellow,  distinctly 
purulent,  and  often  offensive  in  odor.  In  severe  cases  the  cutaneous 
covering  of  the  vulva  and  thighs  may  be  excoriated,  and  urination  and 
walking  may  be  painful.  Microscopic  examination  shows  pus-cells 
and  bacteria  in  varying  numbers. 

Course  and  Prognosis. — If  the  causative  factor  can  be  readily 
removed,  the  prognosis  is  good,  and  recovery  will  take  place  in  a  few 
weeks  under  treatment;  but  often  in  debilitated  subjects  the  discharge 
continues  for  a  long  time  in  spite  of  this. 

Diagnosis. — The  simple  form  differs  from  the  gonococcic  chiefly  in 
the  greater  involvement  of  the  vulva;  the  absence  or  slight  degree  of 
contagiousness;  and  the  absence  of  complications  and  of  the  gonococcus 
in  the  discharge.  To  this  last  there  are  numerous  exceptions,  and  cases  of 
gonorrheal  infection,  if  of  long  standing,  may  fail  to  show  the  gonococcus, 
and  it  may  require  culturing  to  reveal  them,  as  shown  by  Welt-Kakels3 
and  others.  The  employment  of  the  Gram  stain  is  necessary  to  differ¬ 
entiate,  inasmuch  as  cocci  of  other  kinds  than  the  gonococcus  maybe 
found  within  the  pus-cells. 

Treatment. — This  consists  primarily  in  the  search  for  and  the  removal 
of  the  cause.  Cases  dependent  upon  debility  demand  tonic  remedies, 

1  Jour.  Infect.  Dis.,  1923,  XXXII,  444. 

2  Arch.  f.  Dermatol,  u.  Syphilis,  1891,  XXIII,  Erganzungsheft,  II,  3. 

3  New  York  Med.  Jour.,  1904,  LXXX,  740. 
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and  sometimes  change  of  air  is  very  efficacious.  Locally  it  is  important 
to  keep  the  parts  scrupulously  clean  by  frequent  washing  with  weak 
antiseptic  lotions,  such  as  a  saturated  solution  of  boric  acid;  or  one  of 
permanganate  of  potash  (1:8000)  or  of  corrosive  sublimate  (1:10,000). 
More  resistant  cases  require  vaginal  injections  of  these,  given  with  a 
small  catheter  passed  within  the  hymen.  A  solution  of  argyrol  (5  per 
cent,  to  20  per  cent.)  or  of  alum  (saturated)  is  often  also  useful.  An  oint¬ 
ment  of  boric  acid  or  one  of  oxide  of  zinc  may  be  smeared  over  the  skin 
on  the  exterior  of  the  vulva  to  protect  this  region.  This  is  made  more 
adherent  if  mixed  with  a  certain  amount  of  starch,  as  in  Lassar’s  paste 
(zinc  oxide  ^  oz.  (16);  amylum  oz.  (16);  petrolatum  1  oz.  (31)). 

2.  Gonorrheal  Vulvovaginitis.  Etiology. — Girls  of  any  age,  even 
infants  or  the  new-born,  are  very  subject  to  this  disease.  Its  frequency  is 
very  great .  Holt 1  found  that  there  were  rarely  less  than  5  or  6  cases  monthly 
in  an  average  of  125  applicants  for  admission  to  the  Babies  Hospital  of 
New  York.  A  similar  incidence  (5.3  per  cent.)  is  reported  by  Taussig2 
for  St.  Louis.  It  is  especially  common  in  infancy  and  in  the  first  5  years 
of  life.  Of  W.  Hamilton’s3  344  cases,  151  (44  per  cent.)  were  under  5 
years  of  age.  All  that  is  needed  to  produce  it  at  any  age  is  the  entrance 
into  the  vagina  of  the  gonococcus.  The  method  by  which  this  is  brought 
about  is,  in  most  cases,  not  discoverable;  and  is  in  hospital  wards  and 
institutions  so  difficult  to  prevent  in  spite  of  the  greatest  care,  that  from 
a  single  case  the  disease  often  rapidly  spreads  to  a  large  number  of  the 
other  inmates  and  becomes  epidemic.  The  great  majority  of  cases  of 
leucorrheal  discharge  seen  in  hospital  practice  are  gonorrheal  in  nature. 
There  is  hardly  any  other  infection  occurring  in  institutions  for  children 
the  control  of  which  is  so  discouraging  to  the  physician.  In  the  case  of 
infants  the  disease  may  be  acquired  during  the  process  of  birth,  or  later 
from  a  mother  with  a  gonorrheal  discharge;  or  may  be  spread  in  various 
other  ways,  as  by  the  hands  or  garments  of  the  nurse  or  other  persons; 
the  use  of  infected  bath-tubs,  diapers,  bed-clothing,  wash-cloths,  ther¬ 
mometers,  or  towels;  or  be  acquired  from  the  floor  upon  which  the  child 
may  crawl  and  sit.  It  is  commoner  among  the  poor  on  account  of  the 
lesser  care  taken  in  the  way  of  cleanliness;  but  it  is  also  not  infrequent 
under  what  appear  to  be  the  best  hygienic  surroundings.  In  girls  past 
the  period  of  infancy  other  methods  of  infection  are  to  be  considered  as 
well  as  some  of  those  mentioned.  Prominent  here  is  the  sleeping  with 
a  mother  or  sister  who  has  a  leucorrheal  discharge;  in  reality  gonorrheal, 
but  unrecognized.  Contamination  by  soiled  water-closet  seats  is  doubt¬ 
less  a  frequent  method  in  school-life,  and  among  other  causes  is  the 
public  bath.  Skutsch4  reported  236  cases  developing  in  14  days  arising 
from  the  use  of  the  public  baths.  Handling  of  the  genitals  by  some  other 
child  who  has  the  disease  is  another  method  occasionally  encountered, 
and  much  less  frequently  rape  or  attempted  coitus  with  a  boy  suffering 
from  gonorrheal  discharge.  The  contracting  of  the  disorder  by  any 
sexual  act  is  comparatively  uncommon  in  children. 

With  this  is  said  by  no  means  all  in  the  matter  of  etiology  and  the 
relationship  of  the  gonococcus  to  the  disease.  There  is  no  question  that 
the  acting  organism  is  one  which  in  appearance  and  on  culture  has  all  the 
characteristics  of  the  gonococcus  as  seen  in  the  adult.  Let  the  course  of 

1  New  York  Med.  Jour.,  1905,  LXXXI,  521. 

2  Amer.  Jour.  Med.  Sci.,  1914,  CXLVIII,  480. 

3  Jour.  Amer.  Med.  Assoc.,  1910,  LIV,  1196.  _ 

4  Inaug.  Dissert.,  Jena,  1891.  Ref.,  Arch.  f.  Derm.  u.  Syphilis,  1891,  XX111, 
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the  disease  in  infancy  and  early  childhood  as  compared  with  that  of 
later  years;  the  lesser  intensity  of  the  inflammation;  the  infrequency 
of  complications;  and  the  failure  of  nurses  to  contract  the  disease  from 
patients  force  the  conclusion  either  that  the  virulence  of  the  germ  as  it 
occurs  in  early  life  is  greatly  modified,  or  that  it  is  in  reality  different  in 
certain  respects  from  the  gonococcus  of  the  adult,  at  least  in  the  majority 
of  instances.  That  the  latter  is  very  probably  the  case  has  been  indi¬ 
cated  by  agglutination  and  complement-fixation  tests  which  have  shown 
(Pearce)1  that  two  types  of  the  organism  exists  in  gonorrheal  vulvo¬ 
vaginitis  in  early  life;  one,  the  adult  type,  capable,  for  instance,  of  pro¬ 
ducing  ophthalmia  in  children  as  a  complication,  the  other,  much  the 
most  frequent  variety  at  this  period,  never  doing  this. 

Symptoms. — These  are  largely  similar  to  those  of  the  simple  vaginitis 
described.  In  the  milder  cases  there  may  be  a  very  small  amount  of 
thin  discharge,  and  the  disease  may  be  overlooked  if  precautionary 
measures  are  not  taken  in  hospital  epidemics  to  examine  cover-glass 
preparations  from  all  the  female  patients.  From  this  degree  the  dis¬ 
charge  may  vary  up  to  an  abundant,  yellow,  purulent  secretion.  The 
mucous  membrane  throughout  the  vulva  and  vagina  is  inflamed  as  in 
the  simple  catarrh,  although  in  the  severer  cases  to  a  greater  degree. 
Ordinarily  there  is  little  or  no  discomfort  and  no  fever;  but  in  severe  cases 
there  may  be  rise  of  temperature,  pain  on  urination,  excoriation  of  the 
skin  of  the  vulva  and  thighs  by  the  discharge,  and  various  complications. 

Course  and  Prognosis. — Although  seldom  a  serious  affection  in  early 
life,  the  disease  is  a  most  unpleasant  one,  very  tedious  in  recovery,  and 
a  source  of  great  anxiety  and  often  of  unwarranted  mortification  to  inno¬ 
cent  parents.  The  disorder  appears  to  recover  of  itself  as  time  passes, 
and  apparently  leaves  no  permanent  after-effects.  The  recovery  as 
puberty  is  approached  probably  depends  on  the  development  of  a  more 
mature  squamous  epithelium  at  that  time  (Norris  and  Mikelberg).2  From 
6  to  10  weeks  is  required  for  the  cure  of  the  acute  stage,  but  months  or 
even  years  may  elapse  before  complete  recovery  takes  place.  It  is  even 
claimed  by  some  writers  that  the  disease  is  incurable,  but  this  view  is 
hardly  tenable.  That  permanent  recovery  does  occur  is  proven  not  only 
by  clinical  experience,  but  by  means  of  the  complement-fixation  test. 

On  the  whole,  the  disorder  is  to  be  regarded  as  a  most  disagreeable 
misfortune  rather  than  a  dangerous  or  even  serious  malady.  It  is  a 
grave  error  to  look  upon  it  as  a  venereal  disease,  with  the  consequent 
feeling  that  the  little  patient  is  in  some  way  disgraced.  Everything 
seems  to  indicate  that,  when  acquired  early,  it  rarely  if  ever  produces 
the  lasting  damage  which  gonorrhea  contracted  in  adult  life  is  so  liable 
to  leave  behind  it.  Were  it  otherwise,  with  the  enormous  prevalence  of 
the  disease,  we  should,  for  instance,  find  sterility  in  women  of  the  poorer 
class  many  times  more  frequent  than  we  know  to  be  the  case.  It  is  cer¬ 
tain  that  relapses  are  very  common,  and  that  the  disorder  may  pass  into 
a  latent  state,  which  may  last  for  months  or  even  over  a  year,  in  which 
no  discharge  occurs  and  no  gonococci  can  be  found,  although  at  last  a 
recurrence  takes  place.  It  is  often  due  to  these  latent  cases  that  epi¬ 
demics  break  out  in  hospital  wards,  in  spite  of  care  in  guarding 
against  the  admission  of  patients  with  the  disease;  infection  having 
been  disseminated  even  before  discovery  of  the  original  case  is  made. 


1  Jour.  Exper.  Med.,  1915,  XXI,  289. 

2  Arch,  of  Pediat.,  1922,  XXXIX,  281. 
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Complications. — These  are  not  of  frequent  occurrence,  being  very 
much  less  often  seen  than  in  adult  life,  and  chiefly  after  the  period  of 
early  childhood.  Swelling  of  the  inguinal  glands  may  rarely  take  place, 
and,  very  exceptionally,  a  suppurating  bubo  may  form.  Sometimes  the 
urethra  and  bladder  are  involved  in  the  process,  and  a  gonorrheal  cysti¬ 
tis  or  pyelonephritis  may  develop.  This  is  of  infrequent  occurrence. 
Cystitis  was  seen  in  5  of  74  cases  as  reported  by  Spalding.1  This  is  a 
much  larger  percentage  than  is  ordinarily  experienced,  if  one  bases  the 
diagnosis  at  all  upon  symptoms  connected  with  the  bladder.  Proctitis  is 
likewise  an  occasional  complication  which  disappears  with  recovery  from 
the  vulvovaginitis.  It  is  very  possibly  more  common  than  has  been  sup¬ 
posed.  Fliigel2  found  it  in  20  per  cent,  of  his  cases  and  Stumpke3  in  56 
per  cent.,  and  others  have  had  similar  experiences.  Careful  search  may 
reveal  it  in  a  large  number  of  instances.  Byfield  and  Floyd4  have  called 
attention  to  its  presence  in  male  infants  as  an  unsuspected  source  of 
continued  contagion  in  hospital  wards.  It  may  possibly  be  developed  by 
the  rectal  employment  of  the  thermometer  in  cases  of  gonorrheal  vulvo¬ 
vaginitis.  It  is  very  exceptional  in  infancy  that  the  infection  extends 
upward  beyond  the  cervix  uteri,  producing  endometritis,  salpingitis,  or 
pelvic  peritonitis,  and  even  in  childhood  the  occurrence  is  not  common. 
I  have  seen  but  2  instances  with  pain  suggesting  mild  involvement  of  the 
pelvic  peritoneum,  and  these  were  in  subjects  beyond  the  period  of  infancy. 
Others,  however,  have  found  it  more  frequent,  and  sometimes  wide-spread 
in  the  general  peritoneum;  when  it  constitutes,  of  course,  a  serious  affection. 

One  of  the  most  dangerous  complications  is  gonorrheal  ophthalmia. 
Sheffield5  observed  it  in  7  (4.7  per  cent.)  of  his  148  cases.  It  is  surprising 
that  it  is  not  encountered  more  frequently.  In  my  own  experience  the 
incidence  is  very  much  less  than  this.  Another  complication  is  gonoirheal 
arthritis,  involving  one  or  more  joints.  This  occurred  in  4  of  Spalding  s 
74  cases.  The  process  is  of  a  septic  nature.  (See  Arthritis,  p.  741.) 
General  septicemia  is  a  rare  condition,  as  is  involvement  of  the  endo¬ 
cardium,  pericardium  or  meninges.  The  infrequency  of  complications  is 
shown  by  the  analysis  by  Gittings  and  Mitchell7  of  188  instances  of  these, 
collected  from  the  reports  by  different  observers.  Among  the  conditions 
mentioned  are:  arthritis  3  cases;  general  peritonitis  2;  ophthalmia  4, 

proctitis  3;  and  urethritis  1.  ....  u  i  i  -f 

Diagnosis. — The  diagnosis  of  gonorrheal  vulvovaginitis  is  probable  it 

the  secretion  is  very  purulent;  and  as  a  matter  of  fact  it  is  safest  to  con¬ 
sider  all  leucorrheal  discharges,  especially  in  infancy  and  early  child  oo  , 
as  gonorrheal  until  proven  otherwise.  The  only  positive  diagnos  ic 
sign  is  the  discovery  of  Neisser’s  gonococcus  within  the  pus-cel  s,  anc 
the  decolorization  of  the  germs  when  stained  by  Gram  s  method;  and 
sometimes  even  culturing  or  the  complement-fixation  test  is  necessary 
in  order  to  insure  against  error.  One  negative  result  is  not  su  cien  > 
and  the  examination  should  be  repeated.  After  cleansing  t  e  ex  ®ina 
genitals  the  labia  should  be  separated  and  the  secretion  obtaine  uom 
well  within  the  vagina,  using  a  cotton  swab  or  dull  metal  ins  rumen  , 
such  as  a  groove  director  or  a  platinum  loop,  and  employing  a  sma 

1  Amer.  Jour.  Dis.  Child.,  1913,  V,  248. 

2  Berl.  klin.  Wochenschr.,  1905,  XL II,  325. 

3  Munch,  med.  Wochenschr.,  1916,  XL1X,  R2U. 

4  Arch,  of  Pediat.,  1924,  XLI,  673. 

5  New  York  Med.  Rec.,  1907,  LXXI,  /6/. 

6  J  ,f)C  ci t 

7  Amer.  Jour.  Dis.  Child.,  1917,  XIII,  448. 
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speculum  if  necessary.  This  is  important  because  the  germ  may  in  some 
cases  be  found  only  upon  the  cervix  uteri.  When  this  procedure  fails  to 
reveal  the  germs,  H  fl.oz.  (14.79)  or  more  of  a  1:5000  solution  of  mercuric 
chloride  in  normal  salt  solution  should  be  injected  into  the  vagina,  while 
the  child  is  on  her  back  with  the  hips  elevated.  An  all-rubber  eye-and- 
ear  syringe  or  a  medicine  dropper  may  well  be  employed  for  this  purpose. 
A  smooth  glass  rod  should  now  be  inserted  and  the  mucous  membrane 
gently  rubbed  with  it.  The  fluid  is  then  withdrawn  with  the  syringe, 
centrifugated,  and  the  sediment  stained  and  examined  (Norris).1  In 
subjects  suspected  yet  without  secretion,  Hess2  has  used  provocative 
injections  of  gonococcus-vaccine  with  success;  the  concealed  carrier  now 
developing  a  discharge  of  pus  containing  gonococci. 

Treatment.  Prophylaxis.-— What  has  been  said  above  regarding  the 
lack  of  seriousness  of  the  affection  in  the  very  large  majority  of  cases  in 
no  way  militates  against  the  taking  of  every  possible  precaution  against 
its  dissemination;  since  the  disorder  is  one  which  no  one  would  lightly 
allow  an  innocent  infant  or  little  girl  to  acquire.  Attention  to  the 
minutest  details  is  required  to  stop  the  spread  of  the  disease  from  an 
affected  child  to  others.  This  is  especially  true  of  hospitals,  schools,  and 
other  institutions  for  children.  Before  entering  into  a  hospital  for  chil¬ 
dren,  every  female  patient  should  have  a  smear,  or  still  better  a  washing, 
of  the  vagina  made  and  the  secretion  examined  for  the  gonococcus.  If 
the  result  is  positive  the  child  should  be  admitted  to  a  special  ward. 
Similarly  every  child  already  in  the  hospital  who  develops  a  leucorrheal 
discharge  should  be  examined  in  the  same  way,  and  if  gonococci  are  found 
removed  to  a  special  ward,  and  attended  by  a  nurse  who  shall  not  enter 
the  general  ward.  This  is,  however,  not  a  sufficient  protection,  owing 
to  the  latent  period  which  the  disease  exhibits;  and  the  prevention  of 
outbreaks  will  be  aided  by  having  repeated  routine  examinations  of  all 
female  patients  performed  at  least  once  a  week.  This  separation  of 
patients  and  their  attendant  nurses  needs  to  be  more  thorough  than  in 
almost  any  other  infectious  malady. 

The  employment  of  various  other  measures  to  prevent  infection  are 
important;  and  particularly  so  when  for  any  reason  complete  quarantine 
cannot  be  established.  The  clothing,  towels,  and  other  washable  articles 
of  all  infants  and  children  in  the  hospital,  even  when  not  suffering  from 
the  disease,  should  be  soaked  in  a  disinfectant  solution  and  then  boiled 
before  allowing  them  to  go  into  the  general  laundry.  Single-service  dia¬ 
pers  made  of  cotton,  absorbent  gauze  and  paper  should  be  employed 
instead  of  the  ordinary  textile  ones,  and  destroyed  after  use.  In  all  cases 
with  the  disorder  a  protective  dressing  should  be  worn  over  the  vulva  to 
prevent  the  soiling  of  the  clothing  and  the  infection  of  the  child’s  hands. 
There  should  be  individual  toilet  articles  for  each  female  in  the  ward, 
and  an  individual  thermometer.  The  employment  of  bath-tubs  is 
dangerous  even  when  no  case  has  yet  developed,  and  a  spray-bath  is  to  be 
preferred  in  the  case  of  infants.  When  bath-tubs  are  required  for  the 
purpose  of  hydrotherapy,  thorough  disinfection  of  these  should  be 
attempted,  with  steam  if  practicable.  The  nurse  attending  a  case  of 
this  disease  should  wear  rubber  gloves  when  waiting  upon  the  patient, 
and  carefully  disinfect  these  before  using  them  and  after  their  removal. 
She  should  also  protect  her  clothing  in  order  to  prevent  possible  carrying 
of  the  germs  in  this  way.  The  gonococci  are  not  difficult  to  destroy  if 

1  Jour.  Amer.  Med.  Assoc.,  1915,  LXV,  327. 

2  Amer.  Jour.  Dis.  Child.,  1916,  XII,  466. 
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they  can  be  properly  leached,  but  are  disseminated  with  such  extraordi¬ 
nary  ease  that  in  spite  of  all  precautions  the  checking  of  an  epidemic  is 
difficult.  I  have  seen  this  extension  take  place  in  spite  of  separate  nursed, 
rubber  gloves,  separate  rooms,  single-service  diapers,  individual  thermom¬ 
eters,  and  the  like.  Apparently  the  only  efficient  method  is  the  removal 
of  affected  cases  to  parts  of  the  building  where  those  in  charge  of  them 
cannot  come  into  even  remote  association  with  other  children;  and  even 
this  is  not  a  sure  method,  owing  to  the  fact  that  the  disease  is  doubtless 
spread  from  a  latent  case  before  the  existence  of  the  infection  is  discovered. 

In  practice  outside  of  hospital  wards  the  same  preventive  measures 
should  be  followed  as  far  as  possible  when  the  disease  has  already 
appeared  in  one  child  of  a  family.  The  affected  child  should  wear  an 
antiseptic  occluding  pad;  have  individual  bed,  bed-linen,  and  toilet- 
articles;  all  washable  articles  should  be  disinfected  promptly  by  carbolic 
acid  and  subsequent  boiling;  careful  precautions  should  be  taken  against 
the  contamination  of  toilet-seats  and  bath-tubs;  and  the  child  should 
come  into  as  little  close  contact  as  possible  with  other  children  of  the 
family.  There  seems  no  doubt  that  the  disease  is  disseminated  to  a  large 
extent  by  school-life,  and  probably  chiefly  through  the  lack  of  cleanliness 
in  the  water-closets  and  out-houses.  These  .should  always  be  furnished 
with  a  U-shaped  seat,  and  this  kept  as  clean  as  possible. 

The  question  of  an  educational  campaign  is  a  perplexing  one.  That 
mothers,  school-teachers,  hospital  authorities,  nurses,  and  all  coming 
into  contact  with  many  children  should  be  taught  the  nature  of  the  dis¬ 
ease,  its  tendency  to  spread,  and  the  proper  methods  of  prevention  is 
certainly  indisputable.  On  the  other  hand,  when  dealing  with  a  laity 
so  susceptible  to  misunderstanding  and  excessive  timidity  that  one 
mother  fears  even  to  telephone  another  whose  child  has  an  infectious 
fever,  it  is  equally  evident  that  great  caution  must  be  observed  lest  moie 
harm  be  done  than  good  in  the  community.  The  propaganda  against 
vulvovaginitis  emanating  from  the  medical  profession  have  not  always 
been  conducted  in  a  way  to  avoid  this.  There  is  not  as  yet  any  satisfying 
proof  that  the  disease  is  sufficiently  serious  in  its  immediate  or  ultimate 
effect  to  warrant  repeated,  systematic  vaginal  examination  and  studies 
of  the  secretion  from  all  female  school-children;  the  forbidding  e 
affected  child  attending  upon  public  school  and  the  reporting  of  the  case, 
or  in  any  other  way  publicly  branding  an  innocent  little  girl  as  the  sub¬ 
ject  of  a  noisome  venereal  disease.  The  measures  proposed  m  many 

quarters  are  far  too  radical.  .  ,  , 

Treatment  of  the  Attack—  In  the  line  of  cleanliness,  the  methods  to  be 
employed  have  already  been  described  for  non-specific  vulvovaginitis. 
The  vulva  and  vagina  should  be  douched  twice  daily  with  a  saturated 
solution  of  boric  acid  or  one  of  potassium  permanganate  (1:»9UU),  or 
corrosive  sublimate  (1:10,000),  using  a  small  catheter  to  ensure  that  the 
fluid  passes  high  into  the  vagina.  This  should  be  followed  by  e  ins  1 
lation  of  a  25  per  cent,  solution  of  argyrol  or  1  per  cent,  to  3  per  cent,  oi 
protargol  or  other  preparation  of  silver.  To  accomplish  this  satis  action  ^ 
the  hips  should  be  well  elevated,  and  the  thighs  bent  over  on  the  a  omen 
in  order  to  keep  the  remedy  in  contact  with  the  mucous  membrane  or  a 
considerable  time.  This  should  be  followed  by  the  application  of  a 
protective  occluding  pad.  I  have  also  used  with  satisfaction  nair  a 
vaginal  suppositories  of  argyrol  of  25  per  cent,  strength. 
advantage  that  the  contact  is  of  longer  duration.  Norris  and  Mikelberg 

1  Loc.  cit. 
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have  had  excellent  results  from  the  employment  of  a  1  per  cent.  Dakin’s 
solution  (1  part  Dakin’s  solution  and  99  of  olive  oil)  of  which  about  3 
drams  (11.08)  is  introduced  into  the  vagina  night  and  morning.  In 
some  cases  a  1  per  cent,  mercurochrome  solution  was  more  efficacious. 
Instillation  of  a  1 : 1000  solution  of  acriflavine  has  given  good  results  in 
our  hands. 

Treatment  should  be  persisted  in  until  all  discharge  has  ceased,  and 
the  gonococci  have  disappeared;  and  even  after  this  it  is  safer  to  continue 
applications  once  a  day  or  at  least  every  other  day  for  a  considerably 
longer  time,  and  to  follow  precautions  against  infection  of  others.  At 
least  3  months  should  pass  without  any  treatment,  and  with  repeated 
negative  smears,  before  recovery  can  be  called  complete  (Norris  and 
Mikelberg);  and  even  then  an  opinion  should  be  given  with  considerable 
reserve,  owing  to  the  tendency  to  relapse. 

The  so-called  “ fever  treatment”  recommended  by  Weiss1  is  based 
upon  a  retardation  of  the  growth  of  the  gonococcus  at  temperatures  of 
39  to  40°C.  (102.2  to  104°F.).  It  consists  in  subjecting  the  patient  once 
daily  for  an  hour  to  a  bath  of  a  temperature  of  41°C.  (105. 8°F.)  and 

over.  During  the  bath  the  temperature  of  the  child  becomes  elevated  to 
40-41°C.  (104  to  105. 8°F.).  Good  results  have  been  claimed,  but  the 
secondary  effect  has  repeatedly  been  found  too  severe  to  justify  the 
treatment  (Kaiser2;  Schultz3). 

Vaccine  Treatment. — The  hypodermic  injection  of  gonococcus-vaccine 
in  the  treatment  of  this  disease  has  enthusiastic  followers,  while  there  are 
others  who  have  obtained  no  benefit  whatever  with  it.  W.  Hamilton4 
reports  60  per  cent,  cured  in  260  cases  treated  by  irrigation,  and  90  per  cent, 
of  recoveries  in  84  cases  receiving  vaccines.  The  average  duration  of  the 
disease  in  the  first  series  was  10.1  months,  and  in  the  second  series  1.7 
months.  Finger,5  on  the  other  hand,  concludes  that  there  is  never  more 
than  an  improvement  even  with  large  and  repeated  doses  of  vaccines. 
The  final  place  of  the  procedure  in  therapeutics  has,  therefore,  still  to 
be  determined.  It  certainly  appears  to  be  successful  in  cases  of  arthritis. 
It  should  be  tried  in  the  obstinate  cases,  on  account  of  the  surprisingly 
good  results  which  have  been  reported  in  some  instances.  Either  autog¬ 
enous  vaccines  may  be  employed,  or  a  polyvalent  one  from  several 
stocks.  The  injection  may  be  given  once  or  twice  a  week.  The  dosage 
recommended  varies  greatly;  from  5,000,000  to  50,000,000  for  a  single 
dose,  the  number  being  increased  rapidly  to  doses  of  400,000,000. 

3.  Herpetic  Vulvitis  ( Aphthous  Vulvitis). — Accompanying  the 
development  of  herpes  upon  the  cutaneous  surface  of  the  vulva,  and  often 
upon  the  perineum,  groin,  and  inner  surfaces  of  the  thighs,  there  may  be 
found  upon  the  vulvar  mucous  membrane  an  eruption  of  numerous  small 
vesicles  becoming  placques,  and  in  2  or  3  days  superficial  ulcers.  The 
same  series  of  changes  may  occur  in  the  cutaneous  lesions.  The  disease 
occurs  most  frequently  in  infancy  or  early  childhood,  in  unhealthy  or 
neglected  subjects,  and  often  after  infectious  diseases,  especially  measles. 
It  is  sometimes  seen  also  in  cases  of  nephritis.  The  ulcers  may  coalesce 
and  cause  pain  and  itching  and  a  vaginal  discharge.  There  is  some  fever, 
but  there  is  little,  if  any,  glandular  involvement.  Under  treatment  the 

1  Ref.  Schultz.  Archiv.  f.  Kinderheilk.,  1919,  LXVII,  429. 

2  Monatsschr.  f.  Kinderheilk.,  Ref.,  1919,  XV,  413. 

3  Archiv.  f.  Kinderheilk.,  1919,  LXVII,  429. 

4  Loc.  cit. 

5  Wien.  med.  Wochenschr.,  1914,  LXIV,  862. 
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disease  disappears  in  a  few  days,  although  it  is  possible  for  gangrene  of 
the  vulva  to  develop  as  a  sequel. 

Treatment  consists  in  keeping  the  parts  very  clean,  and  the  applica¬ 
tion  of  a  powder  of  iodoform,  boric  acid,  or  of  a  combination  of  oxide  of 
zinc  and  starch.  In  other  cases  these  remedies  in  the  form  of  an  oint¬ 
ment  are  to  be  preferred. 

4.  Phlegmonous  Vulvitis  ( Abscess  of  the  Vulva). — This  is  the 
result  of  trauma  of  various  sorts,  erysipelas,  or  the  extension  of  inflamma¬ 
tion  from  a  vulvovaginitis.  The  external  labium  on  one  or  both  sides 
becomes  red,  swollen,  indurated  and  tender,  and  restlessness  and  fever 
are  present.  Usually  the  inflammation  advances  to  the  production  of 
pus.  Treatment  consists  in  the  application  of  cold  compresses,  or  in 
incision  if  abscess  forms. 

5.  Gangrenous  Vulvitis  ( Noma  pudendi). — By  this  title  is  desig¬ 
nated  a  gangrenous  condition  analogous  to  the  noma  seen  in  the  mouth. 
It  occurs  in  cases  of  malnutrition  especially  after  some  of  the  infectious 
diseases,  chiefly  measles  or  erysipelas,  or  may  follow  aphthous  inflam¬ 
mation  of  the  labia.  In  a  case  reported  by  Rach1  numerous  spirochetes 
and  fusiform  bacilli  were  found.  A  swollen,  tense,  indurated,  shining, 
dark-red  area  appears  upon  one  of  the  external  labia.  This  soon  becomes 
dark-blue  and  then  black  in  color,  breaks  down,  and  discharges  an  offen- 


Fig.  337. — Warty  Growths  of  the  Vulva. 
Courtesy  of  Dr.  Harry  Lowenburg. 


sive  gangrenous  material.  In  the  severe  cases  the  disease  spreads  with 
great  rapidity,  involving  more  or  less  of  the  whole  vulva,  and  extending 
to  the  vagina,  perineum,  mons  veneris,  or  other  neighboring  parts.  The 
constitutional  symptoms  are  those  of  extreme  prostration,  with  pain  and 
fever,  and  death  nearly  always  results.  In  the  milder  cases  the  gangie- 
nous  process  is  limited  to  a  small  area,  the  slough  is  cast  off,  and  an  ulcer 
remains  which  heals  with  more  or  less  cicatricial  deformity.  Treatmen  . 
must  be  instituted  early  to  be  of  any  avail,  and  consists  m  prompt, 
thorough  excision  followed  by  cauterization.  . 

6.  Diphtheritic  Vulvovaginitis. — Occasionally  diphthena  may 
show  itself  upon  the  female  external  genitals.  It  may  be  solely  here,  oi 

1  Jahrb.  f.  Kinderheilk.,  1911,  LXXI1I,  231. 
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exist  as  a  complication  of  diphtheria  of  the  nose  and  pharynx.  The  labia 
are  swollen,  red,  and  covered  on  the  mucous  surface  and  sometimes  on 
the  cutaneous  also  by  a  deposit  of  greyish  or  yellowish  pseudomembrane. 
Local  cleansing  and  antiseptic  treatment  is  required,  in  addition  to  the 
administration  of  antitoxin. 

MORBID  GROWTHS  OF  THE  VULVA  AND  VAGINA 

These  are  of  very  exceptional  occurrence,  and  are  generally  encoun¬ 
tered  very  early  in  life,  or  still  more  frequently  occur  congenitally. 
Sarcoma  is  the  form  most  often  seen.  Steffen1  collected  from  medical 
literature  15  cases  of  malignant  vaginal  tumors  in  children,  in  addition 
to  6  others  affecting  both  vagina  and  uterus.  Mergelsberg2  has  increased 
the  list  to  37  cases.  A  benign  growth  is  also  occasionally  seen,  the 
vaginal  polyp.  This  may  show  its  presence  by  vaginal  hemorrhage. 
The  malignant  growths  have  a  tendency  to  increase  in  size  and  to  invade 
neighboring  tissues. 

The  vulva  may  occasionally  exhibit  acuminated  warty  growths  of  a 
benign  epithelial  nature  (Fig.  337). 

DISEASES  OF  THE  UTERUS  AND  TUBES 

The  uterus  may  be  entirely  wanting  or  very  rudimentary.  Among 
other  deformities  of  the  organ  are  complete  doubling  of  the  uterus,  and 
a  partial  division  of  the  single  uterus  to  varying  degrees.  One  or  both 
Fallopian  tubes  may  be  absent  or  rudimentary.  Exceptionally  inflam¬ 
mation  of  the  uterus  or  tubes  is  found,  sometimes  of  a  gonorrheal  nature, 
through  extension  from  a  gonorrheal  vulvovaginitis.  The  use  of  a 
small  speculum  in  such  cases  may  show  pus  exuding  from  the  cervix. 
In  cases  of  imperforate  hymen,  the  vagina  and  uterus  may  become 
dilated  by  mucous  or  watery  secretion,  and,  if  puberty  has  been  reached, 
a  hematocolpos  or  hematometra  results.  Uterine  prolapse  has  been 
observed  often  combined  with  spina  bifida.  Complete  prolapse  has  been 
reported  even  in  the  new-born  (Qvisling).3  Malignant  tumors  of  the 
uterus  are  very  uncommon  in  children.  Steffen4  collected  but  4  cases 
limited  to  the  uterus  and  6  affecting  the  vagina  as  well.  Sarcoma  is 
that  most  frequently  found.  McLean5  in  reporting  an  instance  of  this 
says  there  are  but  12  recorded  cases. 

DISEASES  OF  THE  OVARIES 

One  or  both  ovaries  may  be  absent  in  very  rare  instances,  or  there 
may  be  accessory  ovaries.  Ovarian  hernia  is  not  rarely  observed, 
especially  in  cases  where  the  uterus  and  tubes  are  not  fully  developed. 
Puech6  collected  the  reports  of  78  cases.  It  is  either  congenital,  or 
acquired  in  early  infancy.  The  ovary  on  one  or  both  sides  may  be  found 
in  the  inguinal  canal,  less  often  beneath  the  femoral  ring,  and  occasionally 
is  displaced  in  other  directions.  Not  infrequently,  in  the  case  of  inguinal 
prolapse  the  pedicle  of  the  ovary  becomes  twisted,  and  pain,  swelling 
and  tenderness  follow,  and  even  strangulation  occurs.  Except  for  this 

1  Die  maligne  Geschwulste  im  Ivindersalter,  1905,  68. 

2  Inaug.  Dissert.,  Berlin,  1913. 

3  Arch.  f.  Kinderheilk.,  1890,  XII,  81. 

4  Die  maligne  Geschwulste  im  Kindersalter,  1905,  69. 

5  Med.  Rec.,  1922,  Cl,  170. 

tv-  V^Z‘  4e  Paris,  1875,  129.  Ref.,  Hennig  in  Gerhardt’s  Handb.  der 

Kinderkr.,  1878,  IV,  3,  24. 
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accident,  prolapse  of  the  ovary  usually  produces  no  symptoms  until 
puberty  is  reached.  The  diagnosis  rests  upon  the  position  and  shape 
of  the  organ,  the  dullness  on  percussion,  the  consistence,  and  the  tender¬ 
ness  on  pressure.  If  it  is  possible  to  restore  the  ovary  to  the  normal 
position  by  manipulation,  this  should  be  done  and  a  truss  applied. 
Protection  against  injury  must  be  used  if  the  ovary  cannot  be  replaced. 

Morbid  growths  of  the  ovary  are  more  frequent  than  those  of  the 
uterus,  and  are  of  various  sorts;  among  them  sarcoma,  carcinoma, 
teratoma,  adenoma,  and  cysts  of  different  kinds.  Mergelsberg1  reckoned 
that  at  least  100  cases  of  sarcoma  of  the  ovary  in  early  life  had  been 
reported.  They  may  be  congenital,  but  are  seen  oftener  in  later  child¬ 
hood.  Dermoid  cysts  and  sarcoma  appear  to  be  among  the  most  frequent 
varieties.  The  pedicle  of  a  cyst  may  undergo  torsion  even  in  childhood. 
The  diagnosis  from  tumors  of  other  organs  is  of  great  difficulty,  and 
may,  perhaps,  not  be  possible  before  operation.  The  distinction  is 
especially  to  be  made  from  a  morbid  growth  of  the  kidney.  This  latter 
is  situated  nearer  to  the  flank,  and  often  has  the  tympanitic  resonance 
of  the  intestine  in  front  of  it.  An  enlarged  spleen  appears  to  start  from 
under  the  left  costal  border.  The  only  treatment  is  surgical,  and  is  often 
successful,  although  the  danger  of  operating  is  greater  in  early  life  than 
later. 

TUBERCULOSIS  OF  THE  FEMALE  GENITAL  ORGANS 

This  is  generally  secondary  to  the  disease  in  other  parts  of  the  body, 
oftenest  either  the  peritoneum  or  the  intestines.  It  is  much  rarer  than 
the  analogous  occurrence  in  the  male.  Briining2  reported  on  44  collected 
cases  in  children.  The  external  genitals  (vulva,  clitoris,  labia)  were 
affected  alone  in  2  cases,  and  in  combination  with  the  internal  genital 
organs  in  3.  In  37  cases  the  process  was  confined  to  the  vagina,  ovaries, 
tubes  and  uterus;  the  last  two  being  the  most  frequent  seat.  Grafe3 
added  19  new  instances,  10  of  them  occurring  between  the  ages  of  1  and 
5  years,  and  7  between  10  and  15  years.  The  condition  is  rather  of 
pathological  than  clinical  interest,  as  in  most  instances  the  diagnosis  is 
a  post-mortem  one. 

GENITAL  HEMORRHAGE;  PRECOCIOUS  MENSTRUATION 

The  discharge  of  blood  by  way  of  the  vagina  may  result  from  inflam¬ 
mation,  injury,  the  presence  of  tumors  of  the  vagina  or  asphyxia  at  birth; 
be  an  evidence  of  the  hemorrhagic  diathesis;  or  occur  in  various  hemor¬ 
rhagic  forms  of  the  infectious  diseases,  including  sepsis.  It  is  commoner 
in  the  new-born  than  later,  and  was  found  by  Zacharias4  in  2.5  per  cent, 
of  400  new-born  female  infants  examined.  The  blood  may  arise  from 
the  vulva,  vagina,  or  uterus.  Genital  hemorrhage  may  have  occurred 
more  than  once  without  justifying  the  diagnosis  of  true  precocious  men¬ 
struation.  This  latter  condition,  in  which  a  menstrual  flow  takes  place  at 
more  or  less  regular  intervals,  and  is  often  accompanied  by  other  evidences 
of  sexual  and  general  precocity,  is  of  great  infrequency,  although  the  inter¬ 
est  attached  to  it  is  such  that  a  number  of  cases  have  been  reported.  An 
interesting  analytical  review  of  various  of  the  older  instances  is  given  by 

1  Dissert.,  Berlin,  1913. 

2  Monatsschr.  f.  Geburtsh.  u.  Gynak.,  1902,  XVI,  144. 

3  Monatsschr.  f.  Geburtsh.  u.  Gynak.,  1914,  XL,  448. 

4  Med.  Klinik,  1914,  X,  1643. 
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Hennig.1  In  the  youngest  of  these  patients  menstruation  was  observed 
at  the  age  of  2  days.  A  number  of  additional  instances  have  since  been 
published,  and  Lenz2  has  collected  in  all  130  cases.  One  of  the  most 
exhaustive  reviews  is  that  by  Reuben  and  Manning.3  Some  of  the 
children  menstruate  for  a  time,  and  then  cease ;  others  continue  regularly 
to  and  through  adult  menstrual  life.  Some  age  rapidly  or  become  debili¬ 
tated  and  die  early;  in  more  no  influence  on  the  general  health  is  apparent. 
The  psychic  condition  is  that  characteristic  of  the  age.  A  number  have 
early  become  mothers.  In  a  case  reported  by  Dodd4  the  girl  menstru¬ 
ated  at  12  months,  and  gave  birth  to  a  child  when  slightly  over  9  years  of 
age.  (See  also  Precocity,  p.  862.) 

Treatment  of  genital  hemorrhage  is  seldom  needed.  Only  occasion¬ 
ally  is  it  profuse  enough  to  necessitate  local  procedures.  When  the 
symptoms  indicate  some  definite  cause,  this  may  demand  therapeutic 

measures. 

1  Gerhardt’s  Handb.  d.  Kinderkr.,  1878,  IV,  3,  18. 

2  Arch.  f.  Gynak.,  1913,  XCIX,  67. 

3  Arch,  of  Pediat.,  1922,  XXXIX,  769. 

4  Lancet,  1881,  I,  601. 


SECTION  VIII 

DISEASES  OF  THE  NERVOUS  SYSTEM 


Various  classifications  of  the  nervous  disorders  of  children  have  been 
proposed,  none  of  which  can  be  entirely  satisfactory.  The  fact  that 
many  diseases  involve  more  than  one  region  makes  a  division  based 
on  localization  alone  impossible,  while  on  the  other  hand  symptoms 
similar  may  be  dependent  upon  diverse  pathological  causes.  That 
employed  here,  as  well  as  the  order  of  arrangement  of  the  various  divi¬ 
sions,  is  adopted  as  merely  provisional  and  a  matter  of  convenience. 


CHAPTER  I 

INDICATIONS  OF  SYMPTOMS 

Anatomical  and  physiological  peculiarities  consequent  upon  incomplete 
development  of  the  nervous  system  in  early  life,  to  which  brief  reference 
has  already  been  made  (Vol.  I,  p.  60)  are  the  necessary  causes  of  certain 
characteristics  of  nervous  disease  at  this  period.  There  is  a  resulting 
instability  and  excitability  which  renders  the  nervous  system  much  more 
susceptible  in  many  ways  to  pathological  influences.  The  lack  of  com¬ 
plete  development  is  observed  in  all  parts,  but  is  especially  marked  in 
the  brain,  and,  as  a  result,  convulsions,  delirium,  coma,  and  the  like,  are 
produced  with  great  readiness.  This  depends  upon  the  feeble  inhibitory 
power  of  the  nerve-cells,  the  growth  of  which  does  not  keep  pace  with 
that  of  the  demands  upon  them.  There  is,  further,  imperfect  function¬ 
ing  of  those  centres  which  control  temperature,  and  it  follows  that 
children  readily  develop  high  fever  from  slight  causes.  The  influence 
of  inheritance  is  also  very  decided,  as  seen  in  numerous  nervous  disorders; 
and  the  great  frequency  in  childhood  of  infectious  diseases  of  many  kinds 
is  another  factor  rendering  nervous  disturbances  very  common.  The 
prevalence  and  indication  of  some  of  the  nervous  symptoms  seen  in  early 
life  can  receive  attention  here  only  to  a  limited  extent.  Especially 
the  question  of  segmental  diagnosis  in  its  bearing  upon  paralysis  and 
other  symptoms  is  to  be  studied  in  special  works  upon  nervous  diseases  in 
children,  such  as  those  of  Sachs,1  and  of  Bruns,  Cramer,  and  Ziehen. 

Atrophy. — Many  constitutional  diseases  are  attended  by  wide-spread 
wasting,  but  localized  atrophy  is  usually  of  nervous  origin.  Lack  of  use 
produces  atrophy  of  the  muscles  to  a  certain  degree,  as  m  the  cases  ol 
cerebral  palsies,  in  which  the  paralyzed  limb  is  smaller  and  shorter  than 
normal;  but  the  condition  is  most  marked  when  either  the  anterior  horns 
are  involved,  as  in  poliomyelitis  and  some  other  affections,  or  the  nerves 

1  Nervous  Diseases  of  Children. 

2  Handb.  d.  Nervenkr.  im  Kindersalter. 
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themselves.  Here,  in  addition  to  the  muscular  wasting,  there  is  glossi¬ 
ness,  pallor,  blueness,  and  coldness  of  the  skin.  In  severe  trophic  disturb¬ 
ances  bed-sores  readily  develop.  Atrophy  of  the  muscles  is  seen  also 
to  a  high  degree  in  the  later  stages  of  the  various  muscular  dystrophies. 

Paralysis. — Diseases  such  as  rickets,  syphilis,  scurvy  and  congenital 
dislocation  of  the  hip  may  produce  a  condition  of  muscular  weakness  or  of 
pain  which  simulates  paralysis  very  closely,  and  a  similar  pseudo-paralysis 
may  also  be  seen  in  hysterical  conditions.  True  paralysis  is  dependent 
upon  a  number  of  causes,  the  lesions  being  located  either  in  the  brain, 
spinal  cord,  nerves,  or  muscles.  Paralysis  of  both  arms  is  oftenest  due 
to  poliomyelitis,  less  frequently  to  some  form  of  muscular  dystrophy; 
that  of  one  arm  alone  may  be  dependent  upon  the  former  affection  or  upon 
injury  to  the  brachial  plexus,  as  in  obstetrical  paralysis,  or  upon  a  very 
limited  lesion  in  the  brain.  In  the  last  condition  the  paralysis  is  of  a 
spastic  nature,  while  in  the  others  it  is  flaccid.  Hemiplegic  paralysis  is 
oftenest  cerebral  and  consequently  of  a  spastic  type;,  that  of  both  lower 
extremities,  if  spastic,  is  usually  dependent  upon  spinal  caries,  cerebral 
spastic  diplegia,  or  upon  diseases  involving  the  lateral  tract  of  the  cord. 
Flaccid  paralysis  of  one  or  both  lower  extremities  occurs  in  neuritis, 
poliomyelitis  and  muscular  dystrophies. 

Ataxic  movements,  in  which  the  movements  are  incoordinated,  are 
normally  present  in  young  infants.  Later  they  are  oftener  symptomatic 
of  hereditary  ataxia,  cerebellar  disease,  and  neuritis. 

Choreiform  movements  are  seen,  of  course,  most  typically  in  chorea. 
Some  of  the  habit- tics  have  a  certain  resemblance;  but  movements  most 
suggesting  those  of  chorea  are  found  among  the  post-paralytic  symptoms 
of  the  cerebral  palsies  and  after  encephalitis. 

Athetoid  movements,  although  irregular,  are  slow  and  without 
jerking,  in  contradistinction  to  choreiform  movements.  They  occur 
chiefly  in  the  hands;  sometimes  in  the  feet  or  the  face.  They  are  usually 
residual  symptoms  of  the  cerebral  palsies. 

Tremor  is  not  a  common  symptom  in  early  life.  It  may  be  general 
or  limited.  It  may  be  dependent  upon  a  cerebral  lesion,  but  I1  have  seen 
unilateral  tremor  of  hemiplegic  distribution  apparently  a  purely  functional 
disturbance.  Encephalitis  is  another  important  cause.  Tremor  may 
also  sometimes  follow  enteritis,  pneumonia,  or  measles,  and  then  subside 
in  a  few  weeks.  Sometimes  it  may  be  an  evidence  of  hyperthyroidism. 
In  other  cases  it  is  hereditary  or  familial,  as  in  instances  reported  by 
Schippers.2 

Nystagmus  may  be  either  vertical  or  horizontal.  It  is  a  symptom 
seen  in  a  variety  of  nervous  conditions,  among  them  diseases  of  the  brain, 
Friedreich’s  ataxia,  gyrospasm,  hydrocephalus,  and  disseminated  sclerosis. 
Generally  it  indicates  some  organic  disturbance,  but  sometimes  is  depend¬ 
ent  upon  reflex  causes.  It  is  also  a  frequent  attendant  upon  local 
diseases  of  the  eye,  or  it  may  be  congenital  or  inherited,  or  occur  sometimes 
in  the  weakened  state  resulting  from  gastro-intestinal  disturbances  in 
infancy. 

Hiccough  is  in  nature  a  spasmodic  action  of  the  respiratory  muscles, 
especially  the  diaphragm.  Although  occurring  at  any  time  of  life,  it  is 
commonest  in  young  infants.  It  may  be  associated  with  indigestion 
or  with  more  serious  conditions,  such  as  intestinal  obstruction,  peri¬ 
tonitis,  or  some  nervous  disorder  or  may  occur  in  an  epidemic  form. 
(See  Encephalitis,  Vol.  I,  p.  619.)  Probably  it  is  most  frequently 

1  Transac.  Amer.  Pediat.  Soc.,  1897,  IX,  158. 

2  Nederl.  Tijdschr.  v.  Geneesk.,  1920,  II,  983. 
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encountered  in  entirely  healthy  infants,  especially  in  the  first  3  months  of 
life.  At  this  period  it  develops  oftenest  when  the  stomach  is  full,  either 
with  gas  or  with  food;  in  other  cases  the  fullness  of  the  stomach  and  the 
taking  of  food  have  no  influence  and  the  condition  is  a  simple  neurosis. 
This  is  especially  true  of  older  children. 

Reflexes. — The  tendon-reflexes,  particularly  the  knee-jerk  which  is  the 
most  important,  although  less  active  in  the  new-born  are  normally,  during 
the  first  2  years,  more  active  than  in  adult  life.  (See  also  Vol.  I,  pp.  61 ; 
214.)  Vas1  examined  200  healthy  children  from  the  1st  week  of  life  upward 
and  found  the  knee-jerk  present  in  98.8  per  cent,  and  the  Achilles  jerk  in 
85.7  per  cent.  Abolition  of  the  patellar  reflex  is  seen  in  palsy  of  the  flaccid 
type,  as  in  poliomyelitis  and  neuritis;  as  well  as  late  in  the  course  of  the 
muscular  dystrophies  affecting  the  lower  extremities.  This  reflex  is 
absent  also  in  Friedreich’s  ataxia,  and  often  in  severe  attacks  of  disease 
not  of  a  nervous  nature;  such  as  enteritis,  diphtheria,  and  especially 
pneumonia.  Frequently,  however,  it  is  difficult  or  impossible  to  elicit 
it,  although  no  disease  is  present  to  account  for  this.  Exaggeration  of 
the  patellar  reflex  is  observed  in  cerebral  and  meningeal  diseases,  in  sys¬ 
temic  affections  involving  the  lateral  tracts  of  the  cord,  and  in  the  com¬ 
pression  myelitis  of  Pott’s  disease.  Since  the  exaggeration  may  be 
present  in  some  functional  disorders  also,  the  coexistence  of  ankle-clonus 
is  valuable  corroborative  evidence,  although  not  actual  proof,  that  the 
disease  is  organic. 

The  Babinski  reflex  (dorsal  flexion  of  the  great  toe  on  stroking  the 
sole)  is  of  no  value  up  to  the  age  of  3  years,  since  it  is  often  then  elicited 
under  entirely  normal  conditions.  After  this  period  its  presence  is 
pathological,  and  it  is  seen  under  the  same  conditions  as  the  increased 
patellar  reflex.  Other  reflexes  will  be  referred  to  under  the  separate 
topics  with  which  they  are  especially  connected.  (See  also  p.  611  and 
Vol.  I,  pp.  61;  214.) 

Muscular  Rigidity. — In  the  muscles  of  the  neck  this  may  be  due  to 
rheumatism  (torticollis)  or  dependent  upon  disease  of  the  cervicai  spine. 
It  is  seen  here,  too,  in  various  forms  of  meningitis,  and  often  in  the  acute 
stage  of  poliomyelitis,  while  retraction  of  the  head  with  rigidity  of  the 
muscles  of  the  neck  may  accompany  a  marantic  condition  in  young 
infants.  Rigidity  of  the  neck  may  also  be  observed  in  tetanus,  cervical 
adenitis,  retropharyngeal  abscess,  and  sometimes  in  typhoid  fever, 
pneumonia  and  diphtheria.  Elsewhere  in  the  body  rigidity  may  be 
produced  in  a  similar  manner  or  may  depend  upon  the  existence  of  a 

cerebral  paralysis  or  of  tetany.  .  , 

Electrical  Reactions. — These  conditions  have  been  clearly  explained 
by  Sachs  in  his  text-book,  to  which  reference  has  already  been  made. 
Normal  electrical  reactions  are  seen  in  all  cerebral  diseases,  except  those 
of  the  cranial  nerve-nuclei;  in  disease  of  the  lateral  and  posterior  columns, 
in  functional  disorders;  and  in  some  muscular  dystrophies.  Iheie 
is  reaction  of  degeneration  in  poliomyelitis;  neuritis;  to  some  extent  m 
Pott’s  disease;  and,  in  general,  in  affections  involving  the  anterior  horns. 
Some  of  the  muscular  dystrophies  show  loss  of  or  diminution  ol  bot  i 
faradic  and  galvanic  response  without  reaction  of  degeneration,  and  tne 
same  is  true  of  amyotonia  congenita.  Spasmophilia  gives  an  elec  nca 
response  peculiar  to  itself.  (See  Spasmophilia,  p.  528.; 

Sensation  is  diminished  or  lost,  or  there  may  be  paresthesia  m 
neuritis.  There  is  anaesthesia  also  in  any  affection  which  involves  e 

1  Jahrb.  f.  Kinderheilk.,  1914,  LXXX,  423, 
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posterior  nerve-roots  or  the  grey  matter  of  the  posterior  horns.  Con¬ 
sequently  this  symptom  is  present  in  transverse  myelitis  from  spinal 
caries  or  other  cause.  Hyperesthesia  is  seen  in  many  cases  of  irritability 
or  inflammation  of  the  nervous  system;  as  sometimes  early  in  neuritis, 
in  poliomyelitis,  meningitis,  hysteria,  and  other  conditions.  Pain  occurs 
in  a  great  variety  of  disorders,  as  in  neuritis,  the  various  neuralgias, 
meningitis,  brain- tumors,  etc. 

Cerebrospinal  Fluid. — Of  recent  years  the  examination  of  the  cerebro¬ 
spinal  fluid  has  come  into  constantly  greater  prominence  in  the  study  of 
nervous  diseases.  In  normal  children  the  fluid  is  entirely  clear;  contains 
usually  not  more  than  at  most  10  leucocytes  to  the  c.  mm.,  and  is  under 
a  pressure  of  from  20  to  25  mm.  (0.79  to  0.98  inch)  of  mercury,  if  the  child 
is  sitting,  or  from  about  6  to  10  mm.  (0.24  to  0.39  inch)  if  lying  down. 
It  contains  sugar,  as  shown  by  the  reduction  of  Fehling’s  solution;  and 
both  albumin  and  globulin,  but  the  latter  in  traces  only.  When  any  form 
of  meningitis  develops,  the  reaction  for  globulin  is  positive,  specific 
changes  in  color  may  occur  with  Lange’s  colloidal  gold  reaction,  the  cell- 
count  and  the  pressure  are  usually  above  normal,  sugar  is  often  dimin¬ 
ished  and  in  most  instances  bacteria  may  be  found.  The  number  and 
variety  of  the  white  cells  varies.  In  purulent  meningitis  of  any  sort  the 
number  is  very  greatly  increased,  and  the  majority  are  of  the  polymor¬ 
phonuclear  type.  In  tuberculous  meningitis  the  fluid  is  clear  or  only 
slightly  turbid,  very  decidedly  increased  in  amount  and  the  pressure  often 
high,  and  sugar  is  more  likely  to  be  present.  There  is  a  distinct  fibrin- 
coagulum,  and  the  cell-count  is  generally  from  100  to  200  to  the  c.  mm., 
or  often  decidedly  above  this,  the  lymphocytes  usually  predominating 
eventually,  although  early  in  the  case  the  neutrophiles  may  outnumber 
them.  In  serous  meningitis  the  number  of  cells  is  still  smaller,  but  is 
slightly  above  normal,  the  pressure  is  increased,  and  bacteria  are  absent 
or  occur  very  sparsely.  The  fluid  of  poliomyelitis  very  closely  resembles 
that  of  tuberculous  meningitis,  as  does  in  some  cases  that  of  epidemic 
encephalitis.  Sometimes  the  fluid  obtained  by  lumbar  puncture  is  of 
a  distinctly  yellowish  tint  {xanthochromia) ,  this  depending  upon  effusion 
of  blood  with  subsequent  changes  in  it.  Various  causes  may  account 
for  this,  among  them  being  meningitis,  tumor,  trauma,  or  compression 
of  some  sort.  The  subject  has  been  reviewed  by  Abt  and  Tumpeer.1 
In  syphilitic  meningitis  the  Wassermann  reaction  may  be  positive  in 
the  spinal  fluid  and  there  will  be  an  increase  of  cells  and  of  pressure. 
The  technique  for  the  obtaining  of  fluid  is  described  under  “Lumbar 
Puncture”  in  discussing  the  “Puncture  of  Serous  Cavities.”  (See  Vol. 
I,  p.  216.) 

1  Amer.  Jour.  Dis.  Child.,  1920,  XX,  153. 
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CHAPTER  II 

FUNCTIONAL  NERVOUS  DISEASES 
ECLAMPSIA 
(Convulsions) 

The  term  “ convulsion”  is  often  employed  in  a  broad  sense  to  desig¬ 
nate  any  tonic  or  clonic  spasm,  with  or  without  loss  of  consciousness, 
and  general  or  local  in  distribution.  It  thus  includes  such  manifestations 
of  spasmophilia  (p.  526)  as  tetany  and  laryngospasm,  to  be  considered 
later;  epilepsy;  the  so-called  “inward-spasms;7’  the  attacks  of  holding 
the  breath;  hysterical  convulsions;  paramyoclonus;  habit-spasm;  and 
other  conditions.  In  the  present  connection,  however,  the  title  is  applied 
only  to  the  attacks  of  more  or  less  general  convulsions  with  loss  of  con¬ 
sciousness,  which  in  early  life  are  called  “Eclampsia,”  and  which  in  the 
large  majority  of  instances  are  entirely  functional  disturbances.  For 
the  sake  of  convenience,  however,  many  of  the  similar  attacks  dependent 
upon  acute  organic  lesions  are  included  in  this  discussion.  The  disease 
is  perhaps  to  be  regarded  as  a  symptom  rather  than  as  an  independent 
disorder,  since  it  occurs  in  the  course  of  a  wide  variety  of  diseases. 

Pathogenesis. — An  eclamptic  convulsion  is  an  involuntary  irregular 
discharge  of  motor  impulses  from  the  cells  in  the  brain,  resulting  in 
muscular  contractions.  The  imperfect  development  of  the  inhibitory 
control  of  the  cerebral  nerve-cells  in  early  life,  with  the  increased  reflex 
irritability  of  the  lower  centres  seen  at  this  period  (Soltmann)1  readily 
allows  the  disorder  to  develop.  The  tendency  to  convulsions  is,  of 
course,  magnified  by  any  condition  which  increases  the  irritability  or 
disturbs  the  inhibitory  control.  With  such  existing,  any  slight  stimulus 
applied  either  directly  to  the  motor  area  of  the  brain,  or  reflexly  from 
elsewhere  in  the  body,  may  be  a  sufficient  causative  agent.  It  is  evident, 
however,  that  the  lack  of  stability  of  the  nervous  system  is  not  of  itself 
sufficient  to  occasion  eclampsia;  otherwise  every  infant  would  suffer. 
The  theories  of  the  exact  mechanism  are  at  variance.  The  experiments 
of  Kiissmaul  and  Tenner2  showed  that  spasms  followed  the  production  of 
anemia  of  the  brain;  but  certainly  in  many  cases  there  is  found  at  autopsy 
an  intense  hyperemia,  possibly  of  later  origin.  Other  causes,  such  as 
mechanical  irritation  of  the  floor  of  the  fourth  ventricle,  may  bring  on 
convulsions,  and  it  is  very  probable  that  toxic  substances  of  various  sorts 
may  act  directly  as  irritating  agents. 

There  are  no  lesions  characteristic  of  eclampsia.  Those  found  are 
extremely  variable,  and  depend  chiefly  upon  the  causative  agent. 

Etiology. — The  frequency  of  eclampsia  is  very  great.  In  the 
mortality-statistics  it  stands  well  toward  the  head  of  the  list  among  the 
causes  of  death  under  2  years  of  age.  (See  Vol.  I,  p.  241.)  Age  is  an 
important  predisposing  factor,  the  great  majority  of  cases  occurring  in 
the  first  2  years  of  life,  and  especially  in  the  1st  year.  Of  7508  deaths 

Uahrb.  f.  Kinderheilk.,  1876,  IX,  106;  1877,  XI,  101;  1878,  XII,  1. 

2  Epileptiform  Convulsions  from  Hemorrhage,  1859,  New  Sydenham  Soc.  Transl. 
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accompanied  by  convulsions,  collected  by  Lewis,  4993  were  m  the  1st 
year  1335  in  the  2d,  893  were  from  2  to  5  years,  and  178  from  5  to  10 
years.  After  the  period  of  early  childhood  convulsions  are  seen  muc 
less  often,  except  as  evidence  of  some  organic  disease  of  the  brain.  he 
very  large  number  of  attacks  of  convulsions  m  infancy  which  do  not  have 
a  fatal  issue  would  increase  the  incidence  greatly  for  that  period  of  life. 
Sex  appears  to  have  little  influence.  Of  250  cases  of  convulsions  studie 
bv  Mcllraith2  52.8  per  cent,  were  male  and  47.2  per  cent,  female  inherit¬ 
ance  seems  to  exert  some  influence,  several  children  of  one  family  showing 
a  tendency  to  the  disorder,  or  the  parents  being  of  a  distinctly  neurotic 
type  Rickets  is  either  itself  a  strongly  predisposing  cause  or  is  a 
condition  developing  from  the  same  nutritional  disturbance  which  creates 
the  liability  to  eclampsia.  Whatever  the  truth  may  be,  it  is  certain  that 
rachitic  subjects  are  especially  prone  to  the  development  of  the  disease. 
Other  disorders  exhibiting  nutritional  disturbances  likewise  predispose, 
such  as  anemia,  syphilis,  lymphatism,  malnutrition  from  any  source, 
and  spasmophilia;  the  subjects  of  the  latter  condition  having  a  peculiar 
tendency  to  convulsions,  often  combined  with  laryngospasm  or  tetany. 
In  fact  eclampsia,  occurring  up  to  the  end  of  the  2nd  year  and  after  the 
first  2  or  3  months  of  life,  may  in  most  instances  be  regarded  as  a  mani¬ 
festation  of  spasmophilia.  ,  , 

The  exciting  causes  are  of  great  variety.  They  may  be  divided 

into  several  classes,  which,  however,  overlap.  Among  them  are  the 

i0lllWThe  acute  infectious  diseases  are  frequently  ushered  m  by  a  con¬ 
vulsion  instead  of  the  chill  which  would  be  observed  m  older  subjects. 
This  is  especially  true  of  scarlet  fever  and  pneumonia;  but  the  occurrence 
is  seen  frequently,  too,  in  measles,  typhoid  fever  and  malaria,  ike 
exciting  cause  here  is  probably  the  direct  first  influence  of  the  poison 
peculiar  to  the  disease.  Convulsions  occurring  later  m  the  course  oi 
infectious  disorders  depend  upon  various  causes.  Thus  decided  hyper¬ 
pyrexia  may  be  a  factor  in  some  instances;  in  others  toxic  influences,  in 
scarlet  fever  uremia  fills  an  important  etiological  place;  and  m  pertus¬ 
sis,  in  which  eclampsia  is  especially  liable  to  occur,  the  causes  are  diverse, 
such  as  asphyxia,  cerebral  hemorrhage,  and  exhaustion. 

2.  Acute  and  chronic  gastrointestinal  disorders  constitute  one  oi  the 
most  frequent  causes  of  eclampsia,  the  poison  produced  in  the  course  o 
the  autointoxication  probably  acting  directly  upon  the  bram-ceils. 

3  Toxemic  convulsions  of  other  origin  are  seen  m  asphyxia,  especially 
in  the  new-born;  acidosis;  alkalosis,  hyperglycemia;  hypoglycemia; 
uremia;  and  occasionally  as  a  result  of  some  of  the  metallic  or  vege  a  e 
poisons  such  as  lead,  opium,  strychnine  and  the  like. 

4.  Hyperpyrexia  is  an  occasional  cause.  Although,  as  a  rule,  chiidre 
bear  moderately  high  temperature  well,  convulsions  are  liable  to  deve  op 
when  this  becomes  excessive,  as,  for  instance,  in  heat-stroke. 

5.  Reflex  irritation  may  be  of  the  most  varied  sort,  and  is  one  ol  tne 
most  frequent  factors.  The  presence  of  undigested  food  m  the  stomach 
or  intestines  may  bring  about  a  convulsion  by  mechanical  irritation  be  ore 
there  has  been  time  for  toxic  material  to  have  been  produced.  Among 
other  reflex  causes  are  colic;  earache;  phimosis;  trauma  °f  ^ny  > 
retention  of  urine;  burns;  violent  crying;  fright;  etc.  Yet  although  © 
influence  of  many  reflex  irritations  is  of  moment,  it  is  only  so  n  © 

1  Keating,  Cyclop.  Dis.  Child.,  1890,  IV,  862. 

2  Manch.  Med.  Chron.,  1906,  XLV,  80. 
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susceptibility  and  predisposition  of  the  subject  is  great.  In  fact,  many 
conditions  to  which  importance  is  often  attributed,  such,  for  instance, 
as  worms,  dentition,  and  the  like,  probably  possess  little,  if  any,  influ¬ 
ence  under  any  circumstances. 

6.  Disease  or  injury  of  the  brain  is  frequently  accompanied  by  eclamp¬ 
sia.  This  is  seen  in  meningitis  of  various  forms;  encephalitis;  poliomye¬ 
litis;  hydrocephalus;  tumors;  hemorrhage;  embolism;  and  thrombosis. 
The  sudden  anemia  following  severe  loss  of  blood,  and  the  venous  stasis 
accompanying  diseases  of  the  heart  and  lungs,  may  become  etiological 
factors  by  interfering  with  the  cerebral  circulation.  The  majority  of 
instances  of  convulsions  in  the  new-born  and  up  to  the  age  of  3  or  4  months 
probably  depend  upon  intracranial  hemorrhage  or  other  lesion.  Strictly 
speaking  these  are  in  reality  a  form  of  symptomatic  epilepsy. 

7.  Hereditary  syphilis  is  liable  to  be  attended  by  fatal  convulsions  in 
the  new-born,  without  any  causative  organic  lesion  being  discoverable 
at  autopsy. 

8.  Terminal  convulsions  are  of  frequent  occurrence  in  infants  dying 
from  any  disorder  in  which  exhaustion  is  prominent.  The  development  of 
eclampsia  under  these  circumstances  is  in  reality  only  a  method  of  dying. 

Symptoms. — Attacks  of  eclampsia  vary  much  one  from  the  other. 
They  may  be  general  or  partial.  In  a  typical,  wide-spread,  general  con¬ 
vulsion  there  may  be  such  premQnitory  symptoms  as  twitching  of  the 
mouth  or  extremities;  flexing  of  the  thumbs  into  the  palms;  rolling  upward 
or  crossing  of  the  eyes;  and  restlessness,  fretfulness  or  peevishness;  but 
oftener  the  onset  is  sudden.  There  is  sometimes  an  initial  cry;  the  body 
stiffens;  the  elbows  are  flexed;  the  face  becomes  pale;  the  eyes  have  a 
fixed  staring  expression,  or  may  be  rolled  upward;  the  pupils  are  con¬ 
tracted;  respiration  is  momentarily  arrested;  consciousness  clearly  lost; 
and  there  is  more  or  less  general  rigidity.  In  a  moment  the  tonic  spasm 
is  succeeded  by  violent  rhythmic  clonic  to-and-fro  movements  of  the 
extremities,  the  face  being  distorted,  cyanotic,  and  covered  with  sweat; 
the  mouth  often  foaming;  the  lips  cyanosed;  the  eyes  congested;  the 
pupils  dilated;  the  head  retracted  or  turned  in  various  directions;  the 
back  arched;  the  abdomen  flattened;  respiration  irregular  and  shallow. 
There  is  rattling  of  mucus  in  the  throat;  the  pulse  is  irregular,  rapid  and 
weak;  the  hands  made  into  fists  with  the  thumb  in  the  palm;  the  rectum 
and  bladder  may  be  emptied.  The  jerking  movements  of  the  body 
continue  sometimes  equally  everywhere,  sometimes  now  worse  in  one 
region  and  then  in  another.  After  a  variable  time — usually  several 
minutes,  sometimes  longer — the  convulsive  movements  grow  less  violent 
and  frequent,  respiration  becomes  regular,  and  cyanosis  disappears;  but 
the  patient  remains  in  a  stuporous  condition,  frequently  with  a  certain 
degree  of  rigidity  persisting  for  a  short  time.  Then  complete  relaxation 
follows,  often  with  decided  prostration  if  the  convulsion  has  been  severe, 
and  the  child  passes  into  natural  sleep  or  begins  to  cry. 

Not  infrequently,  either  after  relaxation  or  without  the  rigidity  having 
entirely  disappeared,  another  paroxysm  follows  after  some  minutes  or 
hours.  In  bad  cases  repeated  convulsions  may  occur  in  this  way  during 
several  days,  with  only  short  intervals  of  complete  freedom;  or  with  the 
partial  rigidity  and  stuporous  state  continuing  during  the  interval. 
Oftener,  however,  the  paroxysm  is  single. 

Not  all  the  symptoms  as  described  are  witnessed  in  every  case  of 
eclampsia.  Often  the  convulsion  is  merely  partial.  It  may  be  of  only 
momentary  duration,  limited  to  a  slight  twitching  of  the  extremities 
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with  brief  cessation  of  respiration,  crossing  or  rolling  of  the  eyes,  transi¬ 
tory  slight  distortion  of  the  face,  and  unconsciousness.  To  this  con¬ 
dition  the  laity  often  apply  the  term  “inward-spasms”  or  internal 
convulsions.”  In  other  cases  the  spasm  begins  upon  one  side,  and 
either  is  confined  here  or  spreads  to  the  rest  of  the  body ;  while  in  others 
there  is  little  more  than  temporary  loss  of  consciousness,  and  the  symp¬ 
toms  simulate  syncope.  In  still  other  cases  the  convulsion  is  so  severe 
that  cyanosis  becomes  extreme,  respiration  greatly  interfered  with, 
the  extremities  cold,  the  body  covered  with  cold  sweat,  and  the  pulse  too 
rapid  and  weak  to  be  counted. 

Prognosis. — This  depends  upon  the  cause,  the  age  and  the  frequency 
and  persistence  with  which  attacks  occur.  In  the  large  majority  of  cases 
eclampsia  is  not  fatal,  unless  the  cause  is  an  irremediable  one.  It  is  to 
be  noted,  however,  that  a  child  who  has  had  one  attack  of  convulsions  is 
very  liable  to  have  others  at  some  time.  Death  may  occur  m  the  first 
attack,  but  this  is  not  common  unless  the  patient  is  very  young,  or  the 
convulsion  unusually  prolonged  or  severe.  The  immediate  danger  is  m 
proportion  to  the  youth  of  the  patient;  the  duration  of  the  attack,  the 
amount  of  prostration  already  present  or  produced  by  it;  the  degree  of 
interference  with  respiration;  the  feebleness  of  the  cardiac  action;  the 
intensity  of  the  cyanosis  and  other  evidences  of  asphyxia;  and  the  depth 
of  the  coma.  Convulsions  frequently  repeated  are  also  of  serious  import. 
Asphyxia  is  the  immediate  cause  of  death  in  the  short,  very  severe  attacks, 
exhaustion  in  the  long-continued  and  very  frequently  repeated  ones. 
Convulsions  occurring  at  the  onset  of  an  acute  infectious  disease  are 
seldom  of  moment.  If  developing  later,  they  are  of  more  consequence. 
Spasms  accompanying  pertussis  are  always  dangerous,  as  are  those 
attending  any  debilitating  condition,  or  dependent  upon  uremia  or  upon 
asphyxia  from  any  cause.  Those  due  to  reflex  irritation  are.  usual  y 
not  dangerous.  All  convulsions  the  result  of  intracranial  disease  are  o 
serious  import,  not  so  much  in  themselves,  since  they  are  more  liable  to 
be  very  frequent  than  very  severe,  but  on  account  of  the  nature  of  the 
cause  of  which  they  are  a  symptom.  It  is  on  this  account,  as  well  as  due 
to  the  early  age  of  the  patient,  that  convulsions  in  the  new-born  are  so 
often  fatal,  or  leave  the  child  later  mentally  deficient  or  epileptic.  Those 
depending  upon  gastrointestinal  disturbances  are  usually  amenable  to 
treatment,  and  their  return  can  be  prevented  by  appropriate  measures. 
Those  always  beginning  in  or  limited  to  one  extremity  given  an  unfavor¬ 
able  prognosis,  since  they  point  to  a  cerebral  lesion.  Convulsions  which 
are  first  seen  in  early  childhood  may  possibly  be  epileptic  m  nature. 
This  is  especially  true  if  they  soon  recur  and  no  cause  whatever  can  be 
discovered  for  them.  In  general,  the  prognosis  in  any  case  of  eclampsia, 
though  as  a  rule  good,  must  always  be  a  guarded  one. .  Not  only  is  the 
recovery  at  the  time  uncertain,  but  the  ultimate  condition  as  well.  I  he 
actual  death-rate  from  convulsions  is  impossible  to  estimate,  inasmuch  as 
statistics  vary  so  widely.  This  depends  largely  upon  the  fact  that  many 
patients  are  reported  as  dying  of  “  convulsions/’  in  whom  these  were 
only  a  terminal  symptom,  and  the  primary  disease  was  the  cause  of  the 

fatal  issue.  _  e 

Sequels.— Ordinary  eclampsia  leaves  nothing  in  its  tram. 
times  after  severe  attacks  there  is  a  temporary  paralysis,  the  result  of  the 
exhausted  nervous  condition  or  of  cerebral  edema;  or  there  may  be 
aphasia,  or  a  transitory  stuporous  state.  These  are  all  functional  dis¬ 
turbances.  Any  other  sequels  of  a  permanent  nature  depend,  usually, 
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upon  the  condition  of  which  the  convulsion  was  a  symptom.  An  excep¬ 
tion,  however,  is  the  possibility  of  a  convulsion  producing  cerebral  hypere¬ 
mia  sufficiently  severe  to  result  in  hemorrhage,  with  resulting  permanent 
damage.  This,  for  instance  is  a  danger  in  pertussis.  There  is  danger, 
too,  of  convulsions  which  are  frequently  repeated  over  a  long  period  leaving 
epilepsy  or  psychical  disturbances  as  a  sequel. 

Diagnosis. — The  recognition  of  a  typical  attack  of  eclampsia  is 
easy.  It  rests  upon  the  characteristic  spasmodic  movements  and  attend¬ 
ant  symptoms,  combined  with  unconsciousness.  Some  of  the  imper¬ 
fectly  developed  seizures,  however,  may  readily  simulate  syncope, 
attacks  of  holding  the  breath,  or  laryngospasm.  Most  important  is  the 
diagnosis  of  the  cause  of  the  occurrence,  and  to  accomplish  this  a  very 
careful  study  of  the  history  of  the  patient  and  of  all  the  symptoms  present 
is  required.  Convulsions  in  the  first  3  or  4  months  of  life  are  most  fre¬ 
quently  dependent  upon  an  organic  cause.  After  this  through  the  balance 
of  the  first  2  years  they  are  oftenost  spasmophilic.  In  the  first  few  days 
of  life  they  are  oftenest  due  to  traumatic  hemorrhage,  or  to  asphyxia 
from  atelectasis.  In  the  latter  case  they  are  attended  by  cyanosis  and 
feeble  respiration,  and  in  the  former  they  are  liable  to  be  frequently 
repeated  during,  perhaps,  several  days.  It  is  possible,  too,  for  asphyxia 
to  produce  eclampsia  after  this  period,  as  in  bad  cases  of  pneumonia, 
pertussis,  cardiac  disease,  and  diphtheritic  laryngitis.  In  such  cases 
the  cyanosis  and  other  symptoms  indicate  the  nature  of  the  cause.  Con¬ 
vulsions  dependent  upon  cerebral  abscess  or  tumor  are  often  partial  in 
nature,  or  begin  always  in  the  same  part  of  the  body  and  then  become 
general.  It  is  possible,  however,  for  limited  convulsions  to  occur  not 
dependent  upon  organic  cerebral  lesions.  Imperfect  cerebral  develop¬ 
ment  is  a  cause  of  attacks  being  repeated  during  a  long  period.  There  is 
no  fever  attending  eclampsia  due  to  cerebral  disease  of  the  kind  mentioned ; 
consequently  the  onset  of  general  convulsions  with  high  fever  indicates 
the  beginning  of  some  acute  infectious  disorder,  acute  intoxication  from 
digestive  disturbance,  or  some  form  of  meningitis.  Only  observation 
for  a  short  time  can  determine  the  exact  nature  of  the  cause.  In  most 
of  these  conditions  the  attack  is  prone  to  be  single ;  in  meningitis  there  is 
liable  to  be  frequent  recurrence  with  the  development  of  other  evidences 
of  this  malady.  Convulsions  from  reflex  irritations  or  from  spasmophilia 
are  general  and  unattended  by  fever,  unless  the  cause  is  one  in  which  the 
temperature  is  increased  by  it.  The  influence  of  uremia  in  producing 
convulsions  must  never  be  forgotten,  and  an  examination  of  the  urine 
should  always  be  made.  I  have  seen  convulsions  in  infants,  apparently 
digestive  in  origin,  shown  to  be  uremic  only  by  such  examination.  It  is 
important  to  remember,  however,  that  albuminuria  is  frequently  found 
attending  eclampsia  from  many  causes,  and  does  not  necessarily  indicate 
uremia.  The  powerfully  predisposing  influence  of  rickets,  too,  is  to  be 
borne  in  mind. 

Finally,  the  diagnosis  of  eclampsia  from  epilepsy  is  of  great  impor¬ 
tance.  In  infancy  idiopathic  epilepsy  is  not  probable,  and  the  disease 
does  not  begin  until  after  the  age  of  3  years  in  the  majority  of  instances. 
At  this  early  period  a  positive  diagnosis  is  consequently  hardly  possible. 
Later  in  childhood  epilepsy  is  probable  if  no  cause  is  discoverable;  the 
attacks  are  repeated ;  there  is  aura,  fall,  or  sudden  cry ;  a  stuporous  sleep 
after  an  attack;  and  no  fever.  The  diagnosis  is  often  one  of  great 
difficulty,  and  only  time  can  solve  the  question  in  many  cases.  There  is 
no  essential  difference  between  symptomatic  epilepsy  and  the  convulsions 
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in  infancy  dependent  upon  intracranial  lesions.  The  terms  are  practi¬ 
cally  synonymous.  .  . 

Treatment. — Preventive  treatment  is  of  the  utmost  importance  m 

children  who  are  evidently  predisposed,  or  in  those  who  have  had  one  or 
more  attacks.  The  cause  is  to  be  determined  if  possible,  and  treatment 
directed  correspondingly.  Especial  attention  should  be  given  to  the 
diet,  since  some  fault  here  is  so  often  the  etiological  factor.  Whatever 
element  of  food  is  found  to  produce  symptoms  of  indigestion  must  be 
eliminated.  The  child  must  not  be  allowed  to  over-distend  its  stomach 
with  food  of  any  sort.  Rachitis  must  be  brought  under  control  as  quickly 
as  possible,  and  undue  sensitiveness  of  the  nervous  system  relieved. 
Over-excitement  and  fatigue  of  any  kind  are  to  be  avoided,  and  the 
method  of  life  changed  in  whatever  way  will  most  conduce  to  the  improve¬ 
ment  and  maintenance  of  the  general  health.  The  existence  of  spasmo¬ 
philia  must  be  determined  (see  p.  526),  and  the  treatment  indicated 

for  this  instituted.  .  .  ... 

For  the  treatment  of  the  attack  itself  the  first  indication  is  its  immedi¬ 
ate  relief  by  general  measures.  If  the  nature  of  the  cause  can  be  discov¬ 
ered  promptly,  the  special  procedures  demanded  by  it  are  to  be  employed 
also.  The  child  should  be  placed  in  a  warm  bath  of  98°  to  100°  F.  (36.7 
to  37.8°  C.)  while  a  cold  compress,  frequently  changed,  or  an  ice-bag  is 
applied  to  the  head.  The  object  of  the  bath  is  to  produce  relaxation. 
There  is  generally  no  need  to  add  mustard  to  the  bath,  although  this 
may  be  done  if  the  effect  of  counterirritation  is  desired.  An  exception 
to  this  plan  of  treatment  is  found  in  the  cases  of  great  hyperpyrexia  with 
a  temperature  of  107°  or  108°  F.  (41.7°  or  42.2°  C.)  or  more.  Here  cold 
baths  are  indicated  until  the  temperature  is  reduced  to  about  101  ! . 

(38.3°  C.).  .  .  .  _  ,  A  , 

As  a  rule  the  warm  bath  is  sufficient  to  relieve  the  attack,  but  should 

this  not  be  the  case,  the  child  should  be  removed  from  it  and  an  inhalation 
of  ether  or  chloroform  given.  At  the  same  time  there  should  be  admin¬ 
istered  by  enema  a  combination  of  chloral  and  potassium  bromide,  giving 
1  or  2  grains  (0.065  or  0.13)  of  the  former,  and  10  grains  (0.65)  of  the 
latter  to  an  infant  of  6  months  of  age.  The  enema  should  be  small,  the 
buttocks  should  be  elevated,  and  the  solution  be  made  to  remain  by  press¬ 
ing  the  thumb  over  the  patient’s  anus.  If  the  paroxysms  are  being 
repeated  at  short  intervals,  the  same  medication  is  preferably  given  by 
the  mouth  between  the  attacks,  using  a  dosage  half  as  great.  By  either 
method  the  dose  may  if  necessary  be  repeated  in  an  hour  or  more.  F  J 
cases  in  which  the  convulsions  recur  as  soon  as  the  influence  of  the  anaes¬ 
thetic  has  passed,  nothing,  in  my  experience,  is  better  than  a  hypodermic 
injection  of  morphine,  giving  \f_oo  1°  Mo  °f  a  grain  (0.0006  to  0.0013) 
to  an  infant  of  1  year,  and  repeating  it  in  2  hours  if  imperative.  Among 
other  remedial  procedures  recommended  are  the  inhalation  of  nitrite  of 
amyl,  a  brief  compression  of  the  carotids,  inhalations  of  oxygen  if  asphyxia 
is  decided,  and  lumbar  puncture.  This  last  procedure  has  often  proved 
of  value,  particularly  when  there  is  increased  intracranial  pressure  by  fluid. 

In  addition  to  these  general  measures,  remedies  directed  to  the  cause 
are  to  be  sought.  Should  there  be  evidence  that  the  stomach  is  over¬ 
loaded  by  a  recent  indigestible  meal,  an  emetic  of  ipecacuanha  may  do 
much  good,  or  lavage  may  be  employed.  If  the  food  has  entered  the 
intestine,  a  large  intestinal  douche  should  be  given,  as  well  as  a  purgative, 
such  as  magnesia  or  castor  oil,  as  soon  as  the  child  can  swallow.  All 
other  sources  of  reflex  irritation  should  be  sought  for  and  removed. 
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Fever  present  may  have  been  reduced  by  the  warm  bath.  If  not,  and 
it  is  high,  a  cold  pack  can  be  given,  or  antipyrine  in  small  doses.  Uremia 
requires  the  treatment  appropriate  to  it.  Should  any  localizing  symp¬ 
toms  be  present  in  convulsions  occurring  in  the  new-born,  the  existence 
of  a  meningeal  hemorrhage  is  probable,  and  relief  may  follow  operative 
measures  for  the  removal  of  the  clot.  Generally,  however,  there  are  no 
localizing  symptoms  present  which  make  operation  possible. 

As  soon  as  the  attack  is  over,  measures  must  be  adopted  to  prevent 
any  early  return.  The  intestines  should  be  washed  out,  and  a  purgative 
given  if  this  has  not  already  been  done.  Care  must  be  taken,  however, 
not  to  employ  procedures  which  distress  the  child  greatly  and  cause 
excitement,  lest  a  return  of  the  convulsions  be  brought  about  rather  than 
prevented.  Thus  should  the  child  have  just  passed  through  an  attack 
and  be  sleeping,  it  should  not  be  disturbed  immediately  for  treatment. 
During  convalescence  chloral  and  the  bromides  should  be  continued  in 
smaller  doses  for  several  days;  the  child  kept  as  quiet  as  possible;  and 
the  diet  be  of  the  lightest  and  most  digestible,  given  frequently  in  small 
amounts.  Later  the  measures  referred  to  under  preventive  treatment 
are  to  be  pursued. 


EPILEPSY 

In  the  strict  sense  epilepsy  is  a  chronic  convulsive  disorder  with  loss 
or  disturbance  of  consciousness,  and  is  not  dependent  upon  any  known 
characteristic  pathological  lesion.  To  this  the  title  idiopathic  or  genuine 
epilepsy  is  properly  applied.  There  occur  also  epileptiform  convulsions 
associated  with  organic  cerebral  lesions;  and  for  these  the  title  symptom¬ 
atic,  organic  or  secondary  epilepsy  is  fittingly  used.  It  would  appear 
from  the  studies  of  Dandy1  that  in  most  of  the  cases  of  epilepsy  there  are 
cerebral  lesions,  which  in  some  way  lower  the  threshold  at  which  convul¬ 
sions  occur.  Any  etiological  connection  is  not,  however,  clear.  Al¬ 
though  secondary  epilepsy  would  be  more  appropriately  described  under 
Organic  Diseases  of  the  Nervous  System,  the  clinical  manifestations  of 
the  two  varieties  are  often  so  similar  that  for  the  sake  of  convenience  they 
will  be  considered  together.  It  must  be  said  of  these  symptomatic 
cases  that  there  must  necessarily  be  present  some  predisposition  in 
addition  to  the  cerebral  disease.  Otherwise,  all  children  with  the  same 
lesions  would  uniformly  become  epileptic;  and  this  is  not  the  case. 

Pathological  Anatomy. — As  already  stated  there  are  no  char¬ 
acteristic  lesions  present  in  idiopathic  epilepsy.  In  cases  dying  in  severe 
attacks  there  may  be  found  various  changes,  such  as  edema  and  hemor¬ 
rhages  in  the  pia,  the  brain-tissue,  the  skin,  or  the  internal  organs;  with 
recent  parenchymatous  alterations  in  the  liver  and  kidneys.  When  the 
disease  has  been  long-continued,  increase  of  the  glia  of  the  cerebral  cor¬ 
tex  has  been  described  by  a  number  of  investigators.  In  the  cases  of 
symptomatic  epilepsy  associated  with  organic  intracranial  changes,  the 
lesions  may  be  very  varied,  either  localized  or  diffuse,  congenital  or 
acquired,  gross  or  only  discovered  by  microscopical  study. 

Pathogenesis. — The  mode  of  production  of  a  convulsion  in  epilepsy 
and  its  nature  are  akin  to  the  conditions  found  in  eclampsia.  There 
exists  some  disturbance  of  the  brain  which  allows  the  irregular  dis¬ 
charge  of  impulses  from  the  motor  cells  of  the  cortex.  The  disturbance 
differs  from  those  producing  eclampsia  in  that  it  is  chronic  and  persisting. 
Its  nature  is  unknown,  but  that  it  does  not  depend  in  any  way  upon 

1  Johns  Hopk.  Hosp.  Bull.,  1923,  XXXIV,  245. 
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physiological  slowness  of  development  of  the  inhibitory  control,  such  as 
characterizes  eclampsia,  is  indicated  by  the  tendency  for  epilepsy  first  to 
show  itself  at  a  period  when  the  physiological  lack  of  inhibition  and  the 
nervous  over-excitability  are  diminishing.  The  motor  cells  of  the  cortex 
do  not  seem  able  of  themselves  to  institute  an  epileptic  attack,  but  need 
the  action  upon  them  of  some  stimulus,  either  existing  in  the  brain  itself 
or  reflex  from  some  other  part  of  the  body.  The  influence  of  reflex  causes 
is  very  decided,  as  is  that  of  various  injuries  to  the  brain;  but  always  the 
epileptic  tendency  itself  must  be  present. 

Etiology. — The  influence  of  heredity  is  very  decided.  .  There  is  a 
history  of  antecedent  nervous  disease  or  a  neuropathic  condition  in  nearly 
50  per  cent,  of  the  cases.  This  applies  to  both  the  symptomatic  and  the 
idiopathic  forms.  Quite  frequently  children  with  idiopathic  epilepsy  are 
descended  from  parents  or  grandparents  who  had  the  disease.  In  2400 
cases  analyzed  by  Gowers1  973,  or  40  per  cent.,  presented  evidences  of  a 
neurotic  inheritance,  and  in  nearly  three-quarters  of  these  a  history  of 
antecedent  or  familial  epilepsy  was  obtained.  Of  533  children  of  136 
families,  in  which  one  parent  had  epilepsy,  as  reported  by  Echeverria2  78 
suffered  from  epilepsy,  27  from  other  nervous  diseases,  and  of  the  remain¬ 
der  195  died  very  early  from  convulsions.  In  132  cases  tabulated  by 
Finckh3  epilepsy  was  present  in  one  of  the  parents  in  19  per  cent.  Figures 
at  variance  with  these  are  those  of  Fairbanks4  who  in  175  epileptic 
children  found  a  history  of  any  convulsive  condition  in  other  members  of 
the  family  in  only  12  instances.  Intemperance  in  the  parents  is  another 
often  quoted  predisposing  cause,  as  is  syphilis,  either  by  the  producing  of 
focal  lesions,  or  by  its  general  influence  upon  the  nervous  system  of  the 
child.  Epilepsy  attacks  both  sexes,  and  the  sex-incidence  is  disputed. 
In  Gowers’5  series  52  per  cent,  were  females  and  48  per  cent,  males;  while 
in  Lange’s6  741  collected  cases,  44.1  per  cent,  were  females  and  55.9  per 

cent,  males.  ...  .  .  . 

As  regards  the  relationship  of  age,  idiopathic  epilepsy  is,  with  few 
exceptions,  not  a  disease  of  infancy.  It  begins  to  be  more  frequent  after 
this  period  is  passed,  and  the  great  majority  of  cases  first  show  the  symp¬ 
toms  in  later  childhood  or  at  puberty,  the  tendency  having  been  pres¬ 
ent  but  dormant  from  birth.  In  3002  cases  analyzed  by  Gowers  the 
age  incidence  was:  Lender  10  years,  826;  from  10  to  19  years,  1398;  from 
20  to  29  years,  463.  After  this  period  the  incidence  diminished  greatly. 
The  cases  of  epilepsy  developing  quite  early  are  often  associated  with 
organic  cerebral  lesions.  These  may  be  the  result  of  traumatism  occur¬ 
ring  before  birth  or  later;  or  of  hydrocephalus,  tumor,  a  former  meningitis, 
encephalitis;  or  polioencephalitis,  and  the  like.  The  symptoms  of  the 
disease  may  come  on  soon  after  birth,  but  generally  not  for  several  years. 
The  predisposing  influence  of  eclampsia  occurring  in  early  life  is  a  much 
mooted  question.  It  is  probable  that  some  of  the  cases  of  epileps}r 
apparently  developing  later  in  those  who  had  suffered  earlier  from  eclamp¬ 
sia  were  in  reality  epilepsy  from  the  beginning.  The  tendency  to  the 
disease  may  have  ceased  for  some  years,  to  reappear .  as  puberty 
approached.  In  other  instances  the  occurrence  of  eclampsia  in  infancy 

1  Epilepsy  and  Other  Chronic  Convulsive  Diseases,  1901,  5. 

2  On  Epilepsy,  1870.  Ref.,  Binswanger,  NothnagePs  Handb.  der  spec.  Pathol, 
und  Therap.,  1904,  XII,  1,  1,  77. 

3  Arch.  f.  Psychiat.  und  Nervenheilk.,  1905,  XXXIX,  825. 

4  Bost.  Med.  and  Surg.  Jour.,  1914,  CLXX,  521. 

5  T jOC\  Clt  2 

6  Psychiat.  Wochenschr.,  1899,  I,  320. 

Loc.  cit.,  13. 
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and  of  epilepsy  later  is  merely  a  coincidence,  since  certainly  the  great 
majority  of  cases  of  the  former  do  not  develop  epilepsy.  The  influence 
of  eclampsia  may  be  said  to  be  slight,  if  it  exists  at  all,  especially  if  we 
omit  the  cases  of  early  convulsions  dependent  upon  organic  intracranial 
lesions. 

The  direct  causes  of  an  epileptic  attack  are  various.  Different  reflex 
and  toxic  influences  are  operative,  among  those  mentioned  being  fright, 
shock,  or  other  psychic  disturbance;  diseases  of  the  ear  and  nose;  trauma; 
the  occurrence  of  acute  infectious  diseases;  masturbation;  and  especially 
digestive  disorders.  The  action  of  most  of  these  is  slight  unless  the 
predisposition  is  great.  Digestive  disturbances,  however,  form  an 
exception,  the  influence  of  these  being  certainly  very  decided.  Yet  the 
majority  of  epileptic  seizures  can  be  traced  to  no  immediate  cause 
whatever. 

Symptoms. — The  typically  developed  attack  of  idiopathic  epilepsy 
goes  often  under  the  name  of  major  epilepsy  or  grand  mat.  In  addi¬ 
tion  to  this  there  exists  a  large  variety  of  attacks  of  a  modified,  milder 
character,  often  rudimentary,  and  grouped  together  under  the  title  of 
minor  epilepsy,  or  petit  mat.  The  symptoms  of  symptomatic  epilepsy 
in  many  cases  are  of  a  nature  which  points  to  the  existence  of  a  focal 
cerebral  lesion. 

Major  Epilepsy. — In  the  typical  attack  of  ‘‘grand  mal,”  there  are 
in  many  cases  prodromal  symptoms  of  very  short  duration,  known  as 
the  aura.  This  is  varied  in  nature,  being,  in  general,  sensory,  motor, 
vasomotor,  or  psychic.  There  may  be  a  disturbed  sensation  of  some 
sort  in  the  pharynx,  the  region  of  the  heart,  the  stomach,  or  some  other 
part  of  the  body;  such  as  pain,  numbness,  or  tingling.  Motor  aurse  may 
be  represented  by  slight  twitching  or  paresis  of  some  part  of  the  body, 
as  sometimes  of  the  tongue  producing  temporary  inability^  to  speak; 
and  vasomotor  aurse  by  flushing  or  pallor  of  some  region.  There  may 
be  sudden  feeling  of  dread  or  anxiety,  restlessness,  excitability,  or  other 
psychic  condition  of  very  varied  nature,  or  disturbances  connected  with 
the  auditory  or  optic  apparatus,  such  as  flashes  of  light,  momentary 
blindness,  vertigo,  sounds  as  of  whistles,  bells,  and  the  like.  Some  of  the 
rare  cases  designated  as  procursive  epilepsy  are  instances  of  an  unusual 
aura  in  which  there  is  a  tendency  to  run  rapidly  and  without  purpose 
for  some  moments  before  falling  in  the  ordinary  fit.  Whatever  the  aura 
may  be,  it  is  a  warning  to  the  child  that  an  attack  is  about  to  begin.  Its 
duration  varies;  generally  but  a  few  seconds,  but  exceptionally  lasting 
even  a  half  minute.  In  many  cases  of  epilepsy  there  is  no  aura,  and  the 
onset  is  entirely  sudden.  The  attack  then  begins  with  an  abrupt  loss 
of  consciousness,  pallor  of  the  face,  dilated  pupils,  and  often  a  cry , 
and  the  child  falls  as  though  shot,  if  in  a  position  to  do  so.  Immediately 
there  occurs  a  tonic  spasm  more  or  less  widely  spread  throughout  the 
body.  The  head  is  retracted  or  drawn  to  one  side;  the  jaws  are  tightly 
shut;  the  face  cyanotic;  the  extremities  are  rigid;  the  forearms  flexed,  the 
hands  clenched;  respiration  is  interfered  with  by  the  contraction  of  the 
muscles  of  the  chest.  This  tonic  spasm  lasts  a  few  seconds  up  to  halt  a 
minute,  and  is  then  followed  by  the  clonic  stage  with  movements  and 
symptoms  similar  to  those  of  eclampsia.  During  this  period  the  tongue 
is  often  bitten  as  a  result  of  the  spasmodic  movements  of  the  jaws,  foam, 
often  bloody,  comes  from  the  mouth;  the  face  is  distorted;  the  eyes  roll 
in  different  directions;  cyanosis  persists,  but  to  a  less  degree,  theie  are 
irregular  rhythmic  spasmodic  movements  of  the  trunk  and  extremities, 
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respiration  is  jerking  and  irregular;  the  bowels  and  bladder  are  often 
emptied  involuntarily.  This  stage  of  the  disease  lasts  a  variable  time, 
usually  only  2  or  3  minutes,  sometimes  longer;  the  symptoms  gradually 
growing  less  severe,  then  disappearing,  and  the  patient,  relaxed,  passing 
into  coma  with  snoring  respiration  from  which  he  cannot  be  wakened. 
This  in  turn  lasts  from  a  few  minutes  up  to  a  quarter  of  an  hour,  and  the 
patient  can  then  be  roused  or  perhaps  awakes  of  himself  bewildered; 
yet  oftener,  if  not  disturbed,  passes  into  a  natural  sleep.  From  the 
beginning  of  the  attack  there  is  complete  loss  of  consciousness  and  insen¬ 
sibility  to  pain.  A  moderate  elevation  of  temperature  is  frequent  during 
the  attack,  and  the  urine  not  uncommonly  contains  albumin,  rarely 
sugar.  Some  headache,  fatigue,  or  general  pain  may  be  experienced 
when  the  child  wakens  from  sleep. 

A  number  of  investigators  have  claimed  that  the  blood  becomes  more 
alkaline  before  the  fit  and  more  acid  afterward,  a  fact  which  coincides 
with  the  improvement  sometimes  seen  in  the  treatment  by  starvation 
and  ketogenic  diet  (see  page  523).  These  changes  last  only  a  short  time 
and  probably  take  place  quite  naturally,  owing  to  the  production  of 
lactic  acid  during  the  paroxysm  (Norwig  and  Larson).1  They  are  not 
distinctive  of  epilepsy  and  occur  in  convulsions  due  to  other  causes. 

Not  all  instances  of  major  attacks  show  the  symptoms  so  completely 
developed,  or  following  this  normal  sequence.  Thus  occasionally  the 
convulsive  movements  begin  in  some  one  region,  and  the  consciousness 
is  only  fully  lost  as  the  spasm  spreads  to  the  rest  of  the  body.  This 
does  not  necessarily  indicate  the  existence  of  a  focal  organic  lesion. 

Minor  Epilepsy. — The  frequency  of  minor  epilepsy  is  greater  than 
that  of  the  fully  developed  form.  There  exist  many  diverse  modifica¬ 
tions,  showing  all  degrees  of  intensity,  connecting  this  with  the  major 
variety.  In  all  there  is  the  characteristic  complete  or  partial  loss  of 
consciousness,  although  often  momentary.  The  child  may  suddenly 
stop  talking;  have  a  far-away  expression  of  face,  with  pallor;  and 
then  in  a  moment  continue  his  conversation  at  the  point  of  interruption 
without  knowledge  that  anything  has  happened.  Any  object  in  the  hand 
will  probably  be  dropped.  Thus  very  mild  attacks  may  be  supposed 
by  the  parents  to  be  dizziness,  absent-mindedness,  faintness,  and  the 
like;  and  their  true  nature  never  suspected.  The  patient  may  in  some 
cases  have  a  sensation  of  dizziness  or  faintness,  but  there  is  seldom  a 
distinct  aura.  Sometimes  there  is  confusion  of  mind  for  a  moment  after 
the  attack,  and  automatic  acts  of  very  varied  sorts  may  be  performed, 
such  as  partially  undressing;  and  occasionally  these  acts  may  be  violent. 
In  other  instances  there  may  be  a  few  slight  twitching  movements  of  the 
face  or  a  trembling  of  the  body  accompanying  the  seizure.  Still  other 
cases  are  more  severe  in  that  the  loss  of  consciousness  is  attended  by 
staggering  or  by  falling,  although  this  loss  is  of  such  brief  duration  that 
with  the  violent  contact  with  the  floor  consciousness  returns,  and  crying 
begins  on  account  of  the  pain  from  the  fall.  In  some  of  the  cases  of 
procursive  epilepsy,  already  referred  to  (p.  517),  there  is  a  disposition 
to  run  rapidly  for  a  few  moments,  the  consciousness  being  sometimes 
not  entirely  lost,  and  no  general  convulsion  follows.  These  belong  prop¬ 
erly  to  the  category  of  petit  mal. 

Symptomatic  Epilepsy. — The  symptoms  of  this  form  of  epilepsy  may 
be  either  general  in  type,  or  localized  and  perhaps  hemiplegic;  or  may 
remain  hemiplegic  over  a  long  period  and  then  become  general.  When 

1  Acta  med.  Scand.,  1924,  LX,  372. 
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general  in  nature,  the  first  movements  in  any  attack  are  liable  to  be  seen 
in  the  region  presided  over  by  the  portion  of  the  brain  affected.  They 
may,  however,  be  wide-spread  from  the  very  beginning  of  the  seizure 
and  distinguished  in  no  way  from  those  of  the  idiopathic  form.  Any 
aura  occurring  is  liable  to  be  motor  in  character  and  may  be  an  indication 
of  the  seat  of  the  organic  lesion.  There  is,  as  a  rule,  loss  of  consciousness; 
but  in  one  form  this  is  preserved  either  throughout  or  until  late  in  the 
attack.  This  is  the  condition  to  which  the  title  Jacksonian  epilepsy 
has  been  applied. 

Course  of  the  Disease. — The  beginning  of  epilepsy  is  often  over¬ 
looked.  Sometimes  the  only  attacks  are  during  the  night  ( nocturnal 
epilepsy;'  epilepsia  larvata),  and  it  is  only  on  account  of  the  occurrence 
of  bed-wetting  on  certain  occasions,  combined  with  injury  to  the  tongue 
and  with  exhaustion  or  headache  found  present  in  the  morning,  that  the 
disease  is  suspected.  Generally  the  early  attacks  of  idiopathic  epilepsy 
occur  at  first  at  long  intervals,  perhaps  1  or  2  in  a  year;  and  then  become 
more  frequent,  although  usually  separated  by  intervals  of  weeks  or 
months.  Sometimes  the  disease  begins  with  well-marked  attacks  of 
grand  mal;  in  other  cases  with  petit  mal,  which  gradually  alters  in  char¬ 
acter  to  that  of  major  epilepsy;  or  there  may  be  an  alternation  of  an 
occasional  major  attack  with  a  number  of  minor  ones.  There  is  always 
a  tendency  for  petit  mal  to  change  gradually  into  the  more  severe  form. 
The  attacks  of  petit  mal  are  usually  more  frequent  than  those  of  the  major 
form,  and  sometimes  reach  as  many  as  20  or  30  up  to  occasionally  nearly 
100  in  the  course  of  the  day. 

In  some  severe  cases  of  major  epilepsy  the  seizure,  instead  of  com¬ 
pletely  disappearing,  is  rapidly  succeeded  by  others  without  recovery  of 
consciousness  ( status  epilepticus) .  The  condition  is  a  serious  one  but 
not  common.  It  occurs  oftenest  in  symptomatic  epilepsy.  In  this 
form,  too,  the  attacks  are  liable  each  to  be  long-continued,  at  least  at 
first,  and  to  occur  frequently,  and  finally  to  assume  the  character  of 
grand  mal,  if  they  have  not  had  this  from  the  beginning.  In  general, 
symptomatic  epilepsy  exhibits  a  more  rapid  increase  in  the  frequency 
of  the  attacks  than  does  idiopathic  epilepsy;  the  status  epilepticus  is 
oftener  seen;  and  the  pyschic  degeneration  is  more  frequently  present 

and  is  greater.  . 

The  general  health  of  most  patients  with  epilepsy  suffers  but  xittle 
from  the  disease,  unless  the  seizures  are  very  frequent  and  the  c°u^e 
prolonged,  in  which  event  there  may  be  gradual  loss  of  strength.  The 
mental  condition,  however,  is  usually  not  entirely  normal.  There  may 
be  merely  a  change  of  disposition  or  character,  the  children  being  excitable, 
irritable,  or  subject  to  attacks  of  violent  temper;  or  they  may  be  simply 
backward  in  intellectual  development.  All  varieties  of  epilepsy  aie 
liable  to  exhibit  psychic  changes,  which  increase  in  significance  unclei 
the  influence  of  a  long  continuance  of  the  disorder,  and  may  even  develop 
into  imbecility.  This  is  perhaps  especially  true  of  cases  of  frequently 
repeated  petit  mal,  and  of  those  secondary  to  organic  cerebral  disease. 
There  are,  however,  many  exceptions  to  these  statements,  particularly 
in  major  epilepsy,  and  some  individuals  are  and  continue  to  be  entirely 
bright  and  normal  in  every  respect  between  the  attacks.  . 

Prognosis. — Epilepsy  is  seldom  directly  fatal  during  an  attack, 
except  as  a  result  of  some  accident,  such  as  drowning  from  a  fall  into  the 
water,  falls  upon  the  head  or  into  contact  with  a  flame,  or  as  the  resu 
of  exhaustion  in  the  condition  of  status  epilepticus.  The  prognosis  as 
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regards  final  recovery  is,  on  the  whole,  unfavorable.  Those  cases  asso¬ 
ciated  with  organic  cerebral  lesions  seldom  recover,  and  death  is  liable  to 
occur  from  some  inter  current  disease  or  gradual  loss  of  strength.  An 
exception  is  seen  occasionally  where  a  distinct  focal  lesion  can  be  deter¬ 
mined,  which  is  of  a  nature  susceptible  of  removal  by  operative  treatment. 
Instances  of  idiopathic  epilepsy ‘in  which  there  is  a  distinct  inheritance 
give  an  unfavorable  prognosis  as  regards  ultimate  cure,  as  do  those  in 
which  the  disease  does  not  begin  until  well  on  in  later  childhood  or  after 
this  period;  and  those  also  of  earlier  development  which  have  continued 
several  years  without  benefit  by  treatment.  Frequency  of  the  attacks 
makes  the  prognosis  worse,  as  does  the  presence  of  psychic  involvement. 
The  prognosis  is  best  where  some  strongly  acting  influence  is  present 
and  can  be  removed;  such  as  disturbance  of  the  digestive  apparatus; 
anemia;  syphilis,  etc.  Long-continued  cases  with  frequent  seizures  are 
liable  to  develop  mental  weakness,  or  even  imbecility,  or  to  become 
much  weakened  in  body,  rendering  the  patient  subject  to  death  from 
complicating  diseases,  among  them  tuberculosis. 

In  general  the  prospect  of  an  ultimate  complete  cure  of  epilepsy 
is  slight.  Often  the  occurrences  cease  for  long  periods  when  treatment 
is  continued,  only  to  return  later.  It  is  not  uncommon,  too,  for  attacks 
of  epilepsy  to  be  present  in  early  childhood  and  then  cease  entirely, 
spontaneously  or  under  treatment;  but  for  the  disease  to  return  in 
force  at  puberty  or  later.  All  this  makes  caution  in  prognosis  necessary, 
even  in  cases  apparently  doing  well. 

The  duration  of  life  is  very  variable.  The  severe  cases  associated 
with  organic  cerebral  lesions  and  suffering  from  very  frequent  attacks 
are  liable  to  die  during  childhood  or  before  adult  years  are  reached.  The 
duration  in  idiopathic  epilepsy  depends  largely  upon  the  severity  and 
frequency  of  the  seizures.  Many  cases,  as  stated,  show  mental  and 
bodily  degeneration  and  die  on  this  account.  Others  live  for  many  years 
without  much  interference  with  the  general  health  by  the  disease,  and 
the  mind  may  continue  exceptionally  bright.  Of  this  there  are  numerous 
well-known  instances  in  history.  It  is  difficult  to  estimate  the  actual 
mortality. 

Sequels.— A  transitory  paralysis  or  paresis  may  occur,  hemiplegic 
or  paraplegic,  and  the  result  of  exhaustion;  or  a  condition  of  aphasia 
may  be  a  sequel  after  the  status  epilepticus.  The  changes  which  may 
gradual^  take  place  in  the  psychical  condition  of  the  patient  in  long- 
continued  cases  have  already  been  referred  to.  The  psychic  defects 
especially  common  in  symptomatic  epilepsy  are  oftener  the  result  of  the 
lesion  than  of  the  epilepsy  itself.  Naturally,  the  repeated  falling  occur¬ 
ring  during  the  prolonged  course  of  the  disease  is  liable  to  result  in  physi¬ 
cal  injury,  as  shown  by  the  permanent  scarring  of  the  face  often  observed, 
and  in  other  ways. 

Diagnosis. — This  is  usually  easy  in  typical  cases  of  the  major  form. 
It  rests  upon  the  repeated  development  of  seizures  with  sudden  onset,  cry, 
and  fall,  and  the  typical  convulsive  movements  as  described.  A  single 
attack  of  this  nature  is  entirely  inconclusive.  It  is  only  by  observing 
the  chronic  character  of  the  disease  that  a  diagnosis  can  be  made.  When 
the  paroxysms  occur  solely  at  night,  the  diagnosis  must  be  based  upon  the 
combination  of  biting  of  the  tongue  and  of  bed-wetting,  together  with 
headache  or  exhaustion  upon  the  following  morning;  unless  by  chance 
the  family  have  observed  the  seizure.  Minor  epilepsy  is  so  varied  in  its 
manifestations  that  only  continued  study,  and  the  observation  of  the 
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chronicity  of  the  affection,  may  make  its  recognition  possible.  The 
absence  of  entire  or  parital  loss  of  consciousness  is  against  the  diagnosis 
of  epilepsy  of  this  form. 

There  are  a  number  of  conditions  from  which  epilepsy  must  be  dis¬ 
tinguished.  The  convulsion  of  eclampsia  is  almost  exactly  like  that  of 
major  epilepsy,  and  an  early  diagnosis  is  often  impossible.  The  earlier 
in  life  the  convulsions  occur,  the  more  liable  are  they  to  be  eclamptic. 
Eclampsia  is  a  disease  especially  of  the  first  3  years  of  life;  epilepsy, 
except  the  symptomatic  form,  is  chiefly  one  of  later  childhood  or  puberty. 
In  symptomatic  epilepsy,  too,  some  evidences  of  cerebral  lesions  other 
than  convulsions  are  usually  present.  In  eclampsia  there  is  generally 
some  readily  discoverable  cause  to  which  the  convulsions  are  secondary, 
the  sudden  fall  is  not  so  often  seen,  and  the  aura  is  absent.  All  this 
applies,  however,  in  a  general  way;  and  in  individual  cases  the  passing  of 
time  alone  and  the  careful  study  of  the  case  can  make  the  diagnosis 
certain.  As  has  been  stated  elsewhere,  eclampsia  in  infancy  dependent 
upon  intracranial  lesions  is  in  reality  symptomatic  epilepsy.  There  has 
been  some  difference  of  opinion  between  neurologists  and  pediatrists  as 
to  the  age  of  onset  of  epilepsy,  and  whether  or  not  the  cases  of  eclampsia 
occurring  in  early  life  are  liable  to  develop  into  epilepsy  later.  This 
probably  depends  purely  upon  the  difference  in  age  of  the  children  com¬ 
ing  under  observation  by  the  two  classes  of  specialists  respectively.  While 
it  is  perfectly  possible  that  in  exceptional  cases  infants  with  convulsions, 
supposedly  simple  eclampsia,  continued  these  into  a  condition  of 
undoubted  epilepsy,  experience  shows  that  the  large  majority  of  instances 
of  convulsions  in  infancy,  if  clearly  not  of  organic  origin,  cease  to  recur 
with  advancing  age. 

The  differentiation  between  attacks  of  minor  epilepsy  and  syncope 
is  often  difficult.  The  loss  of  consciousness  and  the  consequent  fall  in 
syncope  is,  however,  not  so  sudden,  and  there  are  no  convulsive  move¬ 
ments  or  other  suggestive  symptoms.  The  urine  is  not  passed  involun¬ 
tarily;  there  is  no  biting  of  the  tongue;  the  pupils  are  not  dilated,  and  the 
pulse  is  feeble.  The  chronicity  of  petit  mal  will  eventually  resolve  any 
doubt. 

The  diagnosis  of  epilepsy  from  hysteria  is  often  of  the  greatest  diffi¬ 
culty.  The  question  does  not  arise  as  frequently  in  children  as  later  in 
life.  While  falling  is  seen  in  hysteria  the  tongue  is  not  bitten,  injuries 
of  other  sorts  do  not  occur,  the  bladder  is  not  emptied,  nor  is  there 
analgesia  during  the  state  of  apparent  unconsciousness.  It  is  minor 
epilepsy,  however,  which  causes  the  greatest  perplexity.  The  manifesta¬ 
tions  of  hysteria  are  as  varied  as  are  those  of  this  disease,  and  careful 
study  is  required  to  distinguish  between  the  two.  In  favor  of  hysteria 
is  the  remembering  by  the  patient  of  the  details  of  the  attack.  I  recall 
an  instance  where  only  in  this  way  was  the  existence  of  a  procursive 
epilepsy  disproved. 

Pyknolepsy  can  often  be  distinguished  only  by  the  passing  of  time. 
Even  the  very  mild  attacks  of  petit  mal  are  liable  to  have  more  markedly 
epileptic  symptoms,  and  especially  some  alteration  of  the  general  nervous 
and  psychical  condition  of  the  child.  There  is  a  strong  tendency  for 
minor  epilepsy  to  grow  worse  and  finally  to  develop  into  major  attacks. 
In  pyknolepsy  the  ultimate  prognosis  is  entirely  good.  . 

The  diagnosis  of  symptomatic  from  idiopathic  epileps}"  is  difficult 
when  the  former  exhibits  generalized  convulsions.  The  past  history  of 
the  patient;  the  fact  that  the  attacks  begin  always  in  a  certain  region, 
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or  that  at  one  time  they  were  strictly  localized;  and  the  discovery  of  some 
trace  of  paralysis,  increased  reflexes,  headache,  or  other  symptoms  of  an 
old  or  recent  cerebral  lesion  point  toward  an  organic  epilepsy. 

Treatment. — During  the  seizure  only  such  measures  are  required  as 
will  prevent  injury.  The  patient  should  be  placed  in  a  comfortable 
position,  the  clothes  loosened  about  the  neck,  and  a  cork  or  rubber  placed 
between  the  teeth  to  prevent  the  biting  of  the  tongue.  If  there  is  an 
aura,  inhalation  of  nitrite  of  amyl  will  sometimes  prevent  or  shorten 
the  attack.  There  is  nothing  to  be  gained  by  the  forcible  holding 
of  the  patient,  and  the  efforts  to  unclench  his  hands,  so  in  vogue  among 
the  laity.  In  very  severe  or  prolonged  attacks,  as  in  the  status  epilep- 
ticus,  chloral,  morphine,  or  inhalations  of  chloroform  or  ether  may  be  used. 

The  treatment  of  the  disease  as  a  whole  should  be,  first  of  all,  general 
and  dietetic,  the  procedures  varying  with  the  caser.  Excitement  and 
over  mental  work  must  be  prevented;  and  in  fact  the  life  should  be 
largely  out  of  doors,  and  as  regular,  quiet  and  hygienic  as  possible.  In 
some  instances  rest  in  bed  a  portion  of  every  day  is  beneficial.  Children 
having  frequent  attacks  should  not  be  sent  to  the  ordinary  school,  but 
instructed  at  home,  or  in  bad  cases  in  special  institutions,  both  for  their 
own  sake  and  for  that  of  others.  Cases  in  which  the  mind  is  becoming 
decidedly  involved  are  much  better  placed  in  an  institution  for  epileptics. 

The  causes  which  bring  on  an  attack  must  be  diligently  sought  for, 
and  receive  appropriate  treatment.  Particular  attention  must  be  given 
to  the  digestive  apparatus.  In  some  cases  a  milk-diet  is  of  benefit;  in 
others  the  limiting  of  the  amount  of  meat  is  of  value.  In  all  cases  the 
diet  should  be  light  and  digestible.  Tea,  coffee,  and  alcoholic  beverages 
must  not  be  given.  Constipation  is  to  be  avoided  with  especial  care, 
and  a  laxative  administered  at  regular  intervals  is  advisable.  When 
syphilis  is  suspected,  the  treatment  proper  for  this^  should  be  instituted. 

The  most  usual  medicamentous  treatment  consists  in  the  administra¬ 
tion  of  the  bromide  salts,  or  of  some  of  the  newer  preparations  of  bromine. 
The  dose  should  be  of  a  size  sufficient  to  prevent  the  attack  if  possible, 
but  no  greater.  Relatively  large  doses  are  borne  by  children,  but  a  severe 
bromide  eruption  is  sometimes  unexpectedly  produced.  (See  Fig.  444,  p. 
874.)  A  child  of  5  or  6  years  of  age  may  take  for  a  time  from  25  up  to 
even  75  grains  (1.6  to  4.8)  of  a  bromide  salt  daily,  well  diluted  with 
water.  If  the  attacks  occur  oftenest  at  any  fixed  hour  in  the  twenty-four, 
the  main  dose  for  the  day  should  be  given  some  hours  before  this.  So, 
too,  if  a  fairly  regular  interval  of  days  or  weeks  passes  between  the  seiz¬ 
ures,  relatively  smaller  amounts  may  be  given  in  the  intervals,  increasing 
these  very  decidedly  before  the  expected  attack.  If  cessation  or  amelio¬ 
ration  of  the  disease  follows,  the  administration  of  the  bromide  must  be 
continued  in  smaller  doses,  if  possible  for  months  or  even  years.  Should 
decided  bromism  necessitate  the  stopping  of  the  remedy  for  a  time,  or 
should  the  treatment  fail  to  relieve,  other  drugs  may  be  tried,  although 
from  most  of  these,  as  a  rule,  there  is  not  as  much  to  be  expected.  It  has 
been  claimed  that  the  bromides  are  most  efficacious  if  salt  is  withdrawn 
from  the  diet.  Of  recent  years  excellent  results,  particularly  in  grand  mal, 
have  been  obtained  with  luminal,  of  which  from  1°  2  grains  (0.016  to 
0.13)  may  be  administered  twice  a  day,  depending  upon  the  age  and  the 
effect.  Among  the  numerous  other  drugs  recommended  are  chloral, 
antipyrine,  acetanilid,  arsenic,  chloretone,  digitalis,  belladonna, 
borax,  nitrate  of  silver  and  opium.  I  have  in  some  cases  had  remarkable 
results  with  the  alternation  of  opium  and  the  bromides,  according  to 
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the  method  described  by  Flechsig;1  the  former  being  given  in  increasing 
amount  for  some  weeks,  and  then  suddenly  replaced  by  large  doses  of 
the  latter.  Although  lumbar  puncture  is  frequently  of  benefit  in  eclamp¬ 
sia,  in  epilepsy  the  procedure  is  often  dangerous,  and  serious  symptoms 
may  develop  (Bossert).2  On  the  ground  that  the  cause  is  some  disturb¬ 
ance  of  metabolism,  Geyelin3  recommended  the  employment  of  periods  of 
starvation,  and  reported  some  striking  results.  Fasting,  in  which  only 
water  or  thin  broth  was  given  in  large  amounts,  was  imposed  for  periods 
of  at  first  from  3  to  5  days,  but  later  a  starvation  for  20  days  was  the  time 
aimed  for.  Wilder4  proposed  the  use  of  ketone-producing  diets.  In 
employing  these  there  is  given  not  more  than  10  or  15  grams  (154.3  or 
231.5  grains)  of  carbohydrate  and  not  over  1  gram  (15.43  grains)  of 
protein  per  kilogram  (2.2  pounds)  of  body- weight  per  day,  the  remainder 
of  the  required  calories  being  made  up  with  fat  (Peterman).5  Ketosis 
should  be  pronounced,  as  shown  by  the  appearance  of  acetone  and  diacetic 
acid  in  the  urine.  Both  the  starvation  and  the  ketongenic-diet  treatments 
are  worthy  of  trial  as  they  seem  to  have  definite  effect  in  some  cases. 

The  following  diets  of  a  ketogenic  nature  may  be  employed.  They 
increase  steadily  in  ketone-producing  substances,  and  progress  from 
one  to  the  next  and  should  therefore  be  made  gradually. 


Table  106. — Ketogenic  Diets  in  the  Treatment  of  Epilepsy6 


Diet  1,  967  calories  (carbohydrate,  50  gm.;  protein  25  gm.;  fat  71  gm.) 


Breakfast  Gm. 

Fruit,  10  per  cent.,  5  h.  tbs.* .  100 

Bread,  white,  Y  slice .  10 

Egg  (1)  soft  boiled . . 

Butter,  about.  Y  teasp .  4 

Milk,  whole,  3  ozs .  100 

Dinner  Gm. 

Clear  Broth .  1  cupful 

(no  food-value) 

Toast  Beef,  lean,  size  of  44  chop .  26 

Vegetable,  5  per  cent.,  such  as* 


Tomatoes,  Turnips,  Carrots,  String  Beans  or  Beets,  1  h.  tbs.  ...  50 


Fruit,  10  per  cent.,  such  as 

Peaches,  fresh  or  canned  4  h.  tbs .  100 

Butter,  about  Y  teasp . 4 

Cream,  40  per  cent.,  2  ozs . 60 

Supper  Gm. 

Bread,  white,  Yz  slice . 10 

Bacon,  Y  slice .  10 


Vegetable,  5  per  cent.,  such  as 

Asparagus,  4  h.  tbs .  100 

Fruit,  10  per  cent,  such  as 

Orange,  Y  average  size .  00 

Butter,  about  Y  teasp .  4 

Cream,  40  per  cent.,  2  ozs .  00 

Diet  2,  990  calories  (carbohydrate,  39  gm. ;  protein,  21  gm.;  fat  80  gm. 


Breakfast 

Fruit,  10  per  cent.,  such  as 
Orange,  about  Y  av.  size 
Bread,  white,  Y  slice . 


Gm. 

100 

10 


) 


*  See  diabetic  diet  list,  Vol.  I,  p.  771. 

1  Neurol.  Centralbl.,  1893,  XII,  229. 

2  Monatsschr.  f.  Kinderheilk.,  1918,  XV,  74. 

3  Med.  Rec.,  1921,  XCIX,  1037. 

4  Mayo  Clinic  Bull.,  1921,  II,  No.  307. 

6  Amer.  Jour.  Dis.  Child.,  1924,  XXXVIII,  28. 

6  Adapted  from  Peterman;  Minnesota  Medicine,  1924,  VII,  708. 
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Table  106. — Ketogenic  Diets  in  the  Treatment  of  Epilepsy  ( Continued > 


Egg  (1)  poached . . . 

Butter,  about  34  teasp . 

Milk,  whole,  3  ozs. . . 

Dinner 

Vegetable  soup  or. ... , . 

Vegetables,  5  per  cent.,  such  as 

Lettuce,  1  h.  tbs . 

Cauliflower,  1  h.  tbs . 

Fruit,  10  per  cent.,  such  as 

Pineapple,  34  slice . 

Cheese,  American  (pale)  1  cube 

Butter,  about  34  teasp . 

Cream,  40  per  cent.,  2  oz . . 

Supper 

Bacon,  34' slice . 

Vegetable,  5  per  cent.,  such  as 

Spinach,  2  h.  tbs . 

Fruit,  10  per  cent.,  such  as 

Peach,  34  aver,  size . 

Butter,  about  34  teasp . 

Cream,  40  per  cent.,  2  ozs . 


9 

...  100 
Gm. 
1  cupful 

.  50 

...  50 

. . . .  50 

...  10 
5 

. . . .  60 

Gm. 
. 15 

...  100 

.  .  .  20 
4 

.  .  .  .  60 


Diet  3,  1019  calories  (carbohydrate,  20  gm.;  protein,  20  gm.;  fat  92  gm.) 

Breakfast  Gm. 

Fruit,  10  per  cent.,  such  as 

Orange,  34  aver,  size . .  yO 

Bread,  34  slice . 

Omelet  (1  egg) 

Butter,  about  34  teasp . . .  4;:  •  •  •  •  ° 

Cream,  40  per  cent.  1  oz . . . . 4  •  ■  •  •  30 

Dinner  Gm. 

Bacon,  34  slice . . ' .  jO 

Bread,  34  slice .  10 

Vegetable,  5  per  cent.,  such  as 

Celery,  34  h*  tbs .  25 

Tomatoes,  34  b.  tbs . .  •' ® 

Fruit,  10  per  cent.,  such  as 

Berries,  1  h.  tbs . 30 

Butter,  about  34  teasp . .  •  . .  3 

Cream,  40  per  cent.,  1  oz . 30 

Diabetic  Jello,  2  h.  tbs . 00 

(i.e.  without  sugar) 

Supper  Gm. 

Egg  yolk . 1 

Vegetable,  5  per  cent.,  such  as 

Spinach,  2  h.  tbs . 100 

Bread,  34  slice . . . . . . •  •  10 

Fruit,  10  per  cent.,  such  as 

Peach,  34  aver,  size .  30 

Butter,  about  34  teasp .  0 

Cream,  40  per  cent.,  1  oz . 30 


Diet  4,  1017  calories  (carbohydrate,  10  gm.;  protein  18  gm.;fat97  gm.) 


Breakfast 

Fruit,  10  per  cent.,  such  as 

Omn  frp  1  shoe  . 

Gm. 

.  25 

Egg  (1)  scrambled. 

Rntfpr  dVimif.  X'n  Ipnsn  . 

.  6 

r^rpctm  AH  npr  r>pnt,  O  r»7,s  . 

.  60 

Dinner 

Clear  Broth . . 

Chicken,  roast,  size  of  3 4  chop . 

Vegetable,  5  per  cent.,  such  as 

Celery,  weighed  uncooked  1  h.  tbs . 

Gm. 

.  1  cupful 

.  24 

.  50 
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Table  106. — Ketogenic  Diets  in'  the  Treatment  of  Epilepsy  ( Continued ) 

Butter,  about  teasp . . .  5 

Cream,  40  per  cent.,  1  oz. . . .  30 

Supper  i.  Gin. 

Clear  Broth . V  . .  1  cupful 

Bacon,  %  slice . . .  20 

Vegetable,  5  per  cent.,  such  as 

Lettuce  and  tomatoes  1  li.  tbs,. .  50 

Butter,  about  teasp . X . .  5 

Cream,  40  per  cent.,  2  ozs .  60 

Abbreviations 

h.  tsp . heaping  tablespoonful 

teasp . teaspoonful 

aver . average 

oz . ounce 

Operative  treatment  has  been  tried  in  cases  of  symptomatic  epilepsy. 
The  high  hopes  once  entertained  have  not  been  fulfilled.  Good  results, 
however,  sometimes  follow,  and  surgical  aid  should  be  invoked  in  selected 
cases  of  this  sort  not  relieved  by  medicinal  treatment,  and  when  there  is 
reason  to  believe  that  a  small  cortical  lesion  of  any  kind  exists. 

PYKNOLEPSY 

(Absences.  “  Crowded  Little  Attacks.  ”  Wegbleiben) 

The  nature  of  this  common  affection  has  been  much  discussed.  Many 
writers  place  it  in  the  category  of  epilepsy,  representing  the  lightest  form 
of  petit  mal.  Others  consider  it  a  manifestation  of  hysteria.  Still 
others  who  have  studied  it  with  care,  and  followed  up  the  cases  sufficiently 
long  for  a  definite  opinion,  regard  it  as  an  independent  affection.  Among 
these  are  Schroeder,1  Friedmann,2  Sauer,3  Meyer,4  Stier,5  Kochmann,8 

and  others.  .  #  .;•/ 

It  was  first  described  by  Friedmann  and  the  title  ^yknolepsy  ” 
given  to  it  by  Sauer  on  the  suggestion  of  Schroeder.  • 

Etiology. — The  condition  develops  almost  always  in  later  childhood, 
and  oftenest  between  the  ages  of  4  and  10  years.  The  actual  cause  is  not 
understood.  The  disorder  seems,  as  a  rule,  to  be  independent  of  any 
nervous  inheritance  or  other  outside  influence,  such  as  the  early  occur¬ 
rence  of  spasmophilia,  attacks  of  holding  the  breath,  or  other  nervous 

affections.  #  . 

Symptoms. — The  disease  begins  without  warning  and  consists  of 

repeated  sudden  attacks  in  which  the  child  ceases  speaking  or  continuing 
whatever  occupation  it  may  have  been  engaged  in.  There  is  a  staring 
expression  of  the  eyes,  which  are  rolled  upward  slightly,  sometimes  with 
fluttering  of  the  eyelids.  The  head  may  be  turned  in  some  direction,  but 
there  is  never  any  actual  tonic  or  clonic  convulsion.  The  limbs  are 
relaxed.  The  consciousness  is  distinctly  disturbed  but  not  entirely  lost, 
and  there  is  never  the  deep  unconsciousness  of  epilepsy.  Sometimes  theie 
is  a  lifting  of  the  arms,  and  there  may  be  a  little  giving  at  the  knees,  but 
there  is  never  falling.  There  is,  in  fact,  a  suspension  of  voluntary  move¬ 
ments  but  not  of  automatic  ones.  Any  evidence  of  vasomotor  disturb- 
ance  is  absent,  such  as  sudden  flushing  or  pallor.  After  the  attack  t  e 

1  Allgem.  Zeitschr.  f.  Psychiat.,  1913,  LXX,  631;  Med.  Klinik,  1917,  XVII,  467. 

2  Deutsch.  Zeitschr.  f.  Nervenheilk.,  1906,  XXX,  462. 

3  Monatsschr.  f.  Psychiat.  u.  Neurol.,  1916,  XL,  2/b. 

4  Zeitschr.  f.  Kinderheilk.,  Orig.,  1920,  XXVII,  293. 

6  Zeitschr.  f.  d.  gesammte  Psychiat.  u.  Neurol.,  1923,  Laaa,  l  o. 

6  Arch.  f.  Kinderheilk.,  1923,  LXXIII,  163. 
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child  resumes  whatever  it  had  been  doing.  The  attacks  last  from  10  to 
20  seconds  or  ^  minute  at  the  most  and  occur  from  6  to  100  daily. 
There  is  no  affection  at  all  of  the  general  health,  and  none  of  the  nervous 
or  psychic  disturbances  which  are  so  common  in  minor  epilepsy. 

Course  and  Prognosis. — The  disease  is  entirely  resistent  to  treat¬ 
ment.  It  may  last  for  months  or  for  years;  but,  if  not  stopping  earlier, 
it  ceases  as  puberty  is  approached.  The  termination  is  abrupt,  or 
occasionally  only  gradual.  The  prognosis  is  entirely  favorable,  and  no 
sequelae  of  any  sort  are  left. 

Diagnosis. — This  is  a  matter  of  the  greatest  importance.  The 
characteristic  symptoms  are  the  sudden  partial  loss  of  consciousness 
lasting  a  few  seconds,  with  cessation  of  speech  and  voluntary  movements. 
The  disease  thus  closely  resembles  the  mildest  form  of  minor  epilepsy. 
It  differs  in  that  there  is  none  of  the  falling,  deep  unconsciousness,  or 
actual  convulsions  of  any  sort,  such  as  well-marked  minor  epilepsy  is 
prone  to  exhibit.  Yet  the  resemblance  is  extremely  close.  It  would  be 
questionable,  indeed,  whether  the  disorder  should  be  separated  from 
epilepsy  except  for  the  prognosis;  and  it  is,  in  fact,  only  by  looking 
backward  after  some  years  have  passed  that  the  diagnosis  can  be  assured. 
Yet  the  importance  of  the  distinction  is  great,  since  it  is  generally 
admitted  that  minor  epilepsy,  developing  before  puberty  and  exhibiting 
frequently  repeated  minor  attacks,  offers  a  very  unfavorable  prognosis, 
and  that  psychic  disturbance  is  likely  to  be  a  sequel;  whereas  in  pykno- 
lepsy  the  prognosis  is  uniformly  good.  The  entire  resistence  of  the 
disease  to  treatment  with  bromides  and  other  sedatives  is  another  dis¬ 
tinction  from  minor  epilepsy.  The  disorder  has  no  connection  at  all 
with  spasmophilia  or  the  attacks  of  holding  of  the  breath,  which  occur 
at  earlier  periods  of  life;  nor  with  narcolepsy  which  develops  later. 

Treatment. — This  seems  to  be  entirely  futile.  Merely  on  the 
ground  that  the  diagnosis  may  be  a  mistaken  one,  bromides  and  the  like 
may  be  tried ;  but  success  with  these  removes  the  case  from  the  category 
of  pyknolepsy. 

SPASMOPHILIA 
(Spasmophilic  Diathesis) 

Nature. — Under  the  title  Spasmophilia,  as  first  used  by  Thiemich1 
(Spasmophile  Diathese,  Finkelstein),2  is  designated  that  condition  seen  in 
children  in  which  there  is  a  peculiar  tendency  to  convulsive  disorders  of 
various  sorts,  notably  laryngospasm  and  tetany,  as  well  as  many  of  the 
instances  of  eclampsia.  In  fact,  the  term  “  tetanoid  condition”  has 
been  employed  as  a  synonym,  although  it  does  not  cover  all  the  mani¬ 
festations  of  spasmophilia  or  designate  a  condition  necessarily  the  result 
of  that  disease.  Many  general  convulsive  seizures  depend  solely  upon 
autointoxication  from  digestive  disturbances,  intracranial  lesions,  or 
infections  of  some  sort,  yet  it  is  probable  that  most  cases  of  eclampsia 
in  the  first  2  years  of  life,  after  the  period  of  the  first  few  months,  are 
spasmophilic  in  nature. 

The  chief  characteristic,  apart  from  the  actual  spasmodic  attack,  is 
the  increased  mechanical  and  electrical  excitability.  This  evidence  of 
latent  spasmohpilia  may  exist  in  children  who  never  suffer  from  the  active 
convulsive  manifestations  of  the  disease.  Probably  the  majority  of 

1  Munch,  med.  Wochenschr.,  1899,  XLVI,  1449. 

2  Lehrb.  der  Sauglingskr.,  1905,  I,  238. 
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cases  of  spasmophilia  are  latent,  and  only  revealed  by  the  electrical  or 
mechanical  tests.  The  disturbance  is  a  functional  one,  based  upon  no 
known  pathological  lesion,  and  apparently  not  connected  with  the  imper¬ 
fect  development  of  the  nervous  system  characteristic  of  all  children  in 
early  life.  The  active  spasmodic  symptoms  are  probably  brought  about 
oftenest  by  some  reflex  irritation.  The  condition  in  its  latent  form  is  of 
frequent  occurrence;  the  development  of  visible  manifestations  is  less 
common  but  still  very  frequent. 

Etiology. — This  is  not  entirely  understood.  There  is  sometimes 
evidence  of  inheritance.  Pincherle  and  Pollidori1  found  a  familial  factor 
present  in  27  per  cent,  of  91  cases.  The  condition  seems  oftenest  to 
begin  within  the  first  2  years  of  life  and  to  cease  in  the  3rd  or  4th  year; 
but  sometimes  no  symptoms  at  all  are  observed  until  the  3rd  year  or  even, 
it  is  claimed,  possibly  not  until  the  8th  year.  As  to  the  lower  limit  for 
the  development  of  active  manifestations  of  spasmophilia  the  disease  is 
distinctly  less  common  under  4  months,  and  Klose2  would  place  the  abso¬ 
lute  lowest  limit  as  not  less  than  2  months.  Wolff3,  however,  collected  a 
considerable  number  of  detailed  instances  from  medical  literature  and 
reported  personal  cases  in  which  the  disease  was  observed  at  2  months  or 
less,  and  Nassau4  had  a  similar  experience.  Powers5  published  an  account 
of  a  spasmophilic  infant  of  5  weeks  with  electrical  hyperexcitability 
and  diminished  blood-calcium,  and  we6  have  seen  several  cases  at  2  months, 
and  1  in  which  the  disease  commenced  at  5  weeks  and  exhibited  eclamp¬ 
sia,  facialis  symptom,  and  a  blood-calcium  content  of  but  5.3. 

There  is  a  distinct  tendency  for  evident  manifestations  of  the  diathesis 
to  develop  in  the  winter  and  spring,  as  demonstrated  by  the  statistics 
given  by  Escherich7  in  which,  out  of  246  cases,  216  occurred  from  Novem¬ 
ber  to  April  inclusive,  the  largest  monthly  number  being  53  during  March. 
The  influence  of  the  diet  is  very  decided,  as  shown  by  the  comparative 
infrequency  of  the  condition  among  breast-fed  infants;  but  just  what  the 
active  element  is  in  producing  the  disease  is  uncertain.  There  is  an  asso¬ 
ciation  of  spasmophilia  with  rickets,  although  one  may  occur  without 
clinical  manifestations  of  the  other.  Yet  it  is  uncertain  whether  rickets 
is  itself  the  cause  of  spasmophilia,  or  whether  both  depend  upon  the  same 
or  allied  underlying  disturbed  metabolic  processes.  Shipley,  Park,  McCol¬ 
lum  and  Simmonds8  state  that  it  is  with  the  less  severe  form  of  rickets 
that  spasmophilia,  as  shown  by  tetany,  occurs.  This  is  denied  by  Hess, 
Calvin,  Wang  and  Fletcher.9  It  is  beyond  doubt  that  the  great  majority 
of  cases  of  infantile  tetany  develop  in  rachitic  subjects.  Escherich10 
estimates  that  95  per  cent,  of  all  the  cases  of  tetany  seen  at  the  clinic  in 
Graz  are  sufferers  from  rickets;  and  Kirchgasser11  found  rickets  recorded 
in  79.85  per  cent,  of  283  collected  cases  of  tetany.  The  same 
uncertainty  of  causal  relationship  applies  to  the  status  lymphaticus 
(Vol.  I,  p.  747)  and  to  the  exudative  diathesis  (Vol.  I,  p.  745),  each  of 


1  Riv.  di  clin.  pediat.,  1918,  XVI,  169. 

2  Arch.  f.  Kinderheilk.,  1919,  LXVII,439. 

3  Arch.  f.  Kinderheilk.,  1918,  LXVI,  385. 

4  Zeitschr.  f.  Kinderheilk.,  1921,  XXVIII,  310. 

5  Jour.  Amer.  Med.  Assoc.,  1925,  LXXXIV,  1907. 

6  Griffith;  Jour.  Amer.  Med.  Assoc.,  1926,  LXXX\  I,  828. 

7  Traite  des  mal.  de  l’enf.  Grancher,  1905,  IV,  404. 

8  Amer.  Jour.  Dis.  Child.,  1922,  XXIII,  91. 

9  Amer.  Jour.  Dis.  Child.,  1923,  XXVI,  271. 


10  Loc.  cit.,  420. 

11  Deutsch.  Zeitschr.  f.  Nervenheilk., 


1900,  XVI,  356. 
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which  is  frequently  combined  with  spasmophilia.  It  is  probable  that 
all  are  allied  in  their  origin,  and  are  consequently  liable  to  be  encountered 
in  the  same  individual.  Congenital  debility  appears  to  exert  some 
influence,  Rosenstern1  having  found  evidences  of  spasmophilia  in  76 
per  cent,  of  cases  of  this  condition. 

Symptomatology  and  Pathogenesis.— The  only  symptoms  of 
spasmophilia  apart  from  the  active  manifestations  of  it,  as  seen  in  eclamp¬ 
sia,  tetany  and  laryngospasm,  are  the  electrical  and  mechanical  character¬ 
istics  referred  to  and  the  chemical  alterations  of  the  blood.  The  former 
can  be  examined  satisfactorily  in  the  median  or  the  peroneal  nerve.  The 
altered  electrical  reaction  of  spasmophilia  described  by  Erb2  shows  an 
increased  excitability  of  the  nerves  to  the  galvanic  current,  a  current- 
strength  of  5  milliamperes  or  less,  which  would  produce  no  contraction 
on  cathodal  closing  in  a  healthy  child,  causing  this  to  appear,  even  teta¬ 
noid  in  type,  in  one  with  evidences  of  spasmophilia.  Still  more  character¬ 
istic  is  the  obtaining  of  contraction  for  cathodal  opening  with  the  same 
weak  current,  as  well  as  the  fact  that  an  anodal  opening  contraction  is 
produced  with  less  current-strength  than  an  anodal  closure  (Thiemich).3 
Klose4  believes  that  anodal  hyperexcitability  is  of  equal  importance  with 
cathodal.  Von  Meysenbug,5  in  a  study  upon  146  normal  children  of  from  2 
to  7  years,  found  the  average  values  as  follows:  cathodal  closing  contrac¬ 
tion  1.8  milliamperes;  anodal  closing  3.6  milliamperes;  anodal  opening 
3.9  milliamperes  and  cathodal  opening  more  than  5  milliamperes.  The 
anodal  hyperexcitability,  very  characteristic  of  spasmophilia  in  infants, 
appears  to  increase  and  becomes  of  no  diagnostic  value  as  the  subject 
grows  older;  and  is  it  not  affected  by  the  administration  of  large  amounts 
of  calcium  (Von  Meysenbug).6  Stheeman7  found  the  electrical  and 
other  evidences  of  spasmophilia  occurring  in  later  childhood  with  decided 
frequency.  Schultze8  from  a  study  of  1648  children  of  from  6  to  14  years 
of  age,  concluded  that  a  characteristic  electrical  reactions  at  this  age  are 
diagnostic  of  spasmophilia. 

It  will  readily  be  deduced  from  what  has  been  stated  above  that  there 
exists  to  a  great  extent  differences  of  opinion  concerning  indications  of  the 
electrical  reactions  as  regards  the  period  after  infancy.  The  preponder¬ 
ance  of  the  opinions  coincide  in  many  respects  with  the  conclusions  of 
Holmes9  which  were  based  upon  the  examination  of  a  large  number  of 
healthy  children  as  well  as  of  others  with  spasmophilia.  They  were  to 
the  effect  that  a  cathodal  opening  contraction  under  5  milliamperes  is 
pathognomonic  of  tetany  in  children  under  5  years  of  age.  An  anodal 
opening  contraction,  obtained  with  a  less  current-strength  than  for  the 
anodal  closing  contraction,  and  with  less  than  5  milliamperes  for  the  first 
6  months  of  life,  and  of  2  milliamperes  from  the  age  of  4  to  5  years,  is 
probably  characteristic  of  spasmophilia,  but  is  of  little  value  after  this 

The  second  characteristic  symptom  of  spasmophilia  is  the  mechanical 
irritability  in  the  nerves.  This  is  well  seen  in  the  facialis  symptom,  or 

1  Zeitschr.  f.  Kinderheilk.,  Orig.,  1913,  VIII,  171. 

2  Ziemssen’s  Handb.  d.  spec.  Path.  u.  Therap.,  XII,  2,  1,  335. 

3  Pfaundler  and  Schlossmann,  Handb.  d.  Kinderheilk.,  1906,  II,  2,  75/. 

4  Deutsch.  med.  Wochenschr.,  1915,  XLI,  1278. 

5  Amer.  Jour.  Dis.  Child.,  1920,  XX,  539. 

6  Amer.  Jour.  Dis.  Child.,  1921,  XXI,  150. 

7  Jahrb.  f.  Kinderheilk.,  1917,  LXXXVI,  42.  Ref.  von.  Meysenbug,  loc.  cit. 

8  Monatsschr.  f.  Kinderheilk.,  1922,  XXII,  484. 

9  Amer.  Jour.  Dis.  Child.,  1916,  XII,  1. 
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Chvostek’s1  sign.  A  slight  tapping  or  stroking  in  front  of  the  auditory 
canal,  or  over  the  malar  bone  or  farther  along  the  branches  of  the  7th 
nerve,  causes  sudden  clonic  contraction  of  the  muscles  of  the  face.  The 
indications  and  the  frequency  of  occurrence  of  this  symptom  are  disputed. 
We  have  found  it  present  in  many  instances,  and  have  been  unable  to 
obtain  it  in  other  well-marked  cases  with  spasmophilic  manifestations. 
Hochsinger2  thinks  it  always  of  pathological  significance  in  older  children, 
indicating  the  existence  of  a  congenital  neuropathic  constitution.  Raud- 
nitz3  as  a  result  of  the  examinations  of  2044  individuals,  found  it  rare  in 
children  under  5  years,  but  so  common  after  this  period  that  it  could  not  be 
called  a  sign  of  disease.  Graham  and  Anderson4  observed  it  positive 
in  29  per  cent,  of  1723  children  between  3  and  18  years  of  age.  Veronese5 
tested  the  facialis  symptom  in  413  children  of  from  5  to  9  years  of  age, 
and  found  it  present  in  23.7  per  cent,  of  those  free  from  all  symptoms  of 
rickets  or  tetany.  On  the  other  hand,  Schultze,6  in  the  1648  subjects  in 
later  childhood  studied  by  him,  discovered  a  positive  mechanical  reaction 
in  139,  and  maintains  its  diagnostic  value  at  this  age;  and  Kleinschmidt' 
likewise  believes  that  the  facialis  symptom  has  diagnostic  value  of  all 
periods  of  childhood. 

Yet  the  increased  mechanical  excitability,  as  shown  by  the  facialis 
symptom,  may  also  develop  in  infancy  as  a  result  of  the  existence  of 
some  of  the  infectious  diseases,  such  as  diphtheria,  measles,  scarlet  fever 
and  pertussis,  apparently  entirely  independent  of  the  existence  of  spasmo¬ 
philia.  This  has  been  pointed  out  by  Gioseffi8  and  Hamann.9  We  have 
found  it  almost  uniformly  present  in  the  sleeping  ipfants  in  the  first  2 
weeks  of  life,  it  being  at  that  time  not  associated  with  a  lowered  blood- 
calcium.  As  with  the  electrical  reactions,  there  is  here,  too,  a  decided 
divergence  of  opinion  concerning  the  mechanical  excitability  of  the  neives 
in  spasmophilia.  The  conclusion  may,  however,  be  drawn,  based  on  what 
seems  to  be  the  prevailing  view,  that  the  facialis  symptom  occurring  aftei 
the  period  of  infancy  cannot  be  called  a  proof  of  the  existence  of  spas¬ 
mophilia;  while  appearing  in  infancy  it  points  very  strongly  to  the  pies- 
ence  of  this,  although  its  absence  is  no  proof  that  this  does  not  exist. 

Another  evidence  of  the  same  excitability  is  the  trousseau  s1  symp¬ 
tom.  If,  namely,  firm  circular  pressure  be  made  over  the  nerves  and 
arteries  of  the  upper  arm,  the  tetanoid  position  of  the  hands  wil  e 
increased  if  already  present,  or  sometimes  brought  on  if  there  aie  at  t  e 

time  none  of  the  evidences  of  tetany.  . 

The  third  characteristic  symptom  of  spasmophilia  the  chemical 
alteration  of  the  blood,  consists  in  a  diminution  in  its  calcium-con  en 
Since  the  studies  of  Howland  and  Marriott11  practically  all  observers  have 
found  that,  whereas  the  calcium  of  the  blood  in  normal  children  aveiage^ 
about  10  mg.  in  100  c.c.  (see  p.  54),  in  spasmophilia  it  is  diminished, 
ranging  between  5  and  6  mg.  and  at  times  as  low  as  3.5  mg.  But  w  e  lei 
or  not  the  deficiency  of  calcium  is  the  cause  of  any  symptoms  c  eve  oping 

1  Wien.  med.  Presse,  1878,  XIX,  822. 

2  Wien.  klin.  Wochenschr.,  1911,  XXIV,  1487. 

3  Verhandl.  der  Gesellsch.  f.  Kinderheilk.,  1918,  AAA, 

4  Lancet,  1924,  I,  1307. 

5 II  Policlinico,  1921,  XXVIII,  1465. 

6  J^jQQ  C/\X 

7  Berk  klin.  Wochenschr.,  1918,  TV,  1917. 

8  Munch,  med  Wochenschr.,  1918,  XL  v  ,928. 

9Zeitschr.  f.  Kinderheilk.,  1918,  X\  II,  209, 

10  Jour.  f.  Ivinderkr.,  1851,  XVII,  384. 

11  Quart.  Jour.  Med.,  1918,  XI,  289. 
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is  not  certain,  or  whether  it  may  possibly  be  the  relative  or  absolute 
increase  of  the  phosphorus  or  of  some  other  element,  which  causes  an 
increased  irritability  of  the  nervous  system.  The  normal  phosphorus 
content  of  the  blood  equals  about  from  4.5  to  5.5  mg.  per  100  c.c.  (see 
p.  54),  whereas  in  spasmophilia  it  remains  normal  or  may  be  increased 
even  to  1 1 .3  mg.  according  to  Scheer  and  Salomon. 1  This  is  not  constant, 
however,  Kramer,  Tisdall  and  Howland2  finding  normal  or  slightly 
increased  blood-phosphorus  in  only  half  of  the  cases  of  tetany.  Jeppsson 
and  Klercker3  concluded  that  it  is  the  salts  of  the  whey,  and  probably 
the  alkaline  phosphates  in  it,  which  are  at  fault.  Wernstedt,4  on  the 
other  hand,  after  careful  studies  decided  that  it  was  not  the  salts  but  a 
lack  of  proper  proportion  between  these  and  the  sugars,  and  that  it  is 
the  higher  percentage  of  sugar  in  human  milk  which  prevents  the  develop¬ 
ment  of  spasmophilia.  That  improper  balance  of  these  salts  in  the  diet 
may  cause  alteration  of  their  proportion  in  the  blood  is  well  shown  by 
Salvesen,  Hastings  and  McIntosh,5  who  found  that  oral  administration  of 
phosphates  caused  decrease  in  blood-calcium.  (See  also  Rickets,  Vol.  I, 
p.  685.)  Babbott,  Johnston  and  Haskin6  have  observed  a  lowered 
gastric  acidity  and  diminished  gastric  emptying-time  in  manifest  tetany. 
They  believe  that  this  affords  a  less  favorable  medium  for  the  solution  and 
absorption  of  calcium,  and  as  a  result  the  lower  blood-calcium  is  brought 
about. 

Gastrointestinal  disturbances  likewise  are  intimately  associated  with 
the  production  of  spasmophilic  manifestations,  the  disease  perhaps  being 
produced  by  the  resulting  toxemia.  It  seems  certain  in  any  event  that 
the  symptoms  of  spasmophilia  can  be  influenced  by  the  character  of  the 
food  given,  and  that  they  are  especially  liable  to  develop  in  children  fed 
upon  cow's  milk;  and  there  is  evidence  to  show,  as  pointed  out  by  Finkel- 
stein7  and  others,  that  there  is  some  characteristic  of  cow's  milk  which 
makes  it  a  powerful  direct  factor  in  producing  the  disease. 

A  study  of  the  subject  by  Calvin  and  Borovsky8  led  to  the  conclusion 
that  no  evidence  of  alkalosis  is  found  in  spasmophilia,  and  that  conse¬ 
quently  this  plays  no  etiological  part.  The  lack  of  influence  of  alkalosis 
is  confirmed  by  Ockel9  and  others.  On  the  other  hand,  Gyorgy10  and 
Wejdling11  believe  there  is  a  tendency  to  alkalosis  during  the  active 
manifestations,  and  Anderson  and  Graham12  by  studying  the  alkali-reserve 
of  the  blood-plasma,  noted  that  the  production  of  an  acidosis  always 
caused  symptoms  of  tetany  to  disappear. 

No  attempt  has  been  made  to  review  here  the  enormous  amount  of 
literature  on  this  subject  of  spasmophilia,  but  enough  has  been  quoted  to 
show  the  confusion  that  exists.  Part  of  this  arises  from  the  fact  that 
tetany,  the  most  frequent  manifestation  of  spasmophilia,  may  be  due  to 
several  different  causes  (see  p.  532).  But  besides  this,  certain  other 
matters  relating  to  undoubted  spasmophilia  are  still  unsettled.  It  may 

1  Jahrb.  f.  Kinderheilk.,  1923,  CIII,  129. 

2  Amer.  Jour.  Dis.  Child.,  1921,  XXII,  431. 

3  Zeitschr.  f.  Kinderheilk.,  1921,  XXVIII,  71. 

4  Acta  psediatrica,  1921,  I,  257. 

5  Jour.  Biol.  Chem.,  1924,  LX,  311. 

6  Amer.  Jour.  Dis.  Child.,  1923,  XXVI,  486. 

7Fortschr.  d.  Med.  1902,  XX,  665. 

8  Amer.  Jour.  Dis.  Child.,  1922,  XXIII,  493. 

9  Arch.  f.  Kinderheilk.,  1923,  LXXIII,  273. 

10  Jahrb.  f.  Kinderheilk.,  1923,  CII,  145. 

11  Hygiea,  1923,  85;  720. 

12  Quart.  Jour.  Med.,  1924,  XVIII,  62. 
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at  least  be  concluded  in  this  condition  that  there  is  a  diminution  in  the 
calcium  of  the  body,  as  shown  by  the  study  of  the  blood,  and  that  when 
this  calcium  falls  below  6  mg.  per  100  c.c.  of  blood  active  symptoms  of 
increased  excitability  of  the  nervous  system  usually  result.  Just  how 
this  lowered  calcium  is  brought  about  is  not  so  clear,  nor  do  we  know  that 
it  is  the  underlying  factor.  Increase  in  blood-phosphorus  is  not  a  constant 
finding  and  the  existence  of  an  alkalosis  seems  doubtful;  but  even  if  these 
changes  are  occasionally  present  they  may  be  results  and  not  causes  of 
the  disturbance. 

Treatment. — The  treatment  of  latent  spasmophilia  is  very  similar 
to  that  of  rickets.  In  prevention  there  should  be  attention  to  the  details 
of  diet  and  hygiene.  Breast-milk  is,  of  course,  the  ideal  food  in  this 
respect.  Especially  to  be  avoided  over  long  periods  of  time  are  the  foods 
with  high  carbohydrate  and  low  fat  content,  as  they  are  low  in  mineral 
matter  and  are  of  the  type  which  do  not  favor  retention  of  calcium. 
Proper  exposure  to  the  sun  should  be  practiced,  and  the  administration 
of  cod  liver  oil  encouraged  as  a  routine  measure  in  the  temperate  zone  in 
winter.  Calcium  in  some  of  its  forms,  such  as  the  lactate  or  preferably 
the  chloride,  may  be  given  in  doses  of  5  to  10  grains  (0.324  to  0.648)  or 
more  4  times  a  day  if  there  is  reason  to  suspect  that  spasmophilic  mani¬ 
festations  are  imminent.  This  mineral,  however,  is  usually  present  in 
sufficient  amount  in  the  food.  The  spasmophilic  child  is  to  be  especially 
watched  during  infections  or  other  conditions  which  might  act  as  a  predis¬ 
posing  cause  of  convulsions. 

When  active  symptoms  such  as  eclampsia,  tetany  or  laryngismus 
stridulus  are  present,  more  urgent  measures  are  indicated.  Every  con¬ 
vulsive  seizure  in  an  infant  past  the  new-born  period  and  under  2  years  of 
age  should  be  suspected  of  being  of  spasmophilic  origin  until  proved 
otherwise.  Whatever  the  underlying  cause  of  spasmophilia  may  be, 
it  is  important  to  remember  especially  that  whenever  the  calcium  of  the 
blood  has  fallen  below  6  or  7  mg.  per  100  c.c.  active  symptoms  are  likely 
to  develop  (Howland  and  Marriott).1  It  has  also  been  stated  that 
anything  which  raises  the  calcium-concentration  to  within  20  per  cent,  of 
normal  will  cause  a  cessation  of  these  symptoms.  There  would  appear, 
however,  to  be  exceptions  to  the  rule,  the  explanation  for  which  is  not 
evident;  and  in  a  series  of  studies  which  we  have  made  upon  manifest 
spasmophilia  there  have  been  cases  of  blood-calcium  normal  or  nearly 
so  in  amount.  According  to  Ross,2  it  is  probably  the  ionized  calcium 
which  is  the  important  matter  in  determining  spasmophilic  manifestations. 
It  is  quite  conceivable  that  the  total  serum-calcium  may  be  of  norma 
amount  and  yet  calcium  utilizable  for  the  prevention  of  spasmopm  ic 

symptoms  be  deficient.  , 

Huldschinsky3  and  others  have  shown  that  cessation  of  symptoms  anci 
return  of  blood-calcium  to  normal  within  3  to  7  days  can  be  bi  ought  a  ou 
by  exposure  to  the  ultraviolet  radiation  of  the  mercury- vapor  quartz-  amp, 
beginning  with  5  minutes  treatment  to  the  front  of  the  body  and  the  same 
to  the  back,  and  increasing  daily  in  increments  of  5  minutes  until  a  maxi- 
mum  of  20  minutes  is  reached.  Calcium  chloride  will  accomp  is  i  ie 
same  result  if  given  in  doses  of  about  30  grains  (1-94)  every  4  houis,  u 
usually  a  longer  time  is  required.  Freudenberg  and  Gy  orgy  ha\  e  oun 
that  ammonium  chloride  in  about  the  same  dosage  is  also  effective. 


1  Quart.  Jour.  Med.,  1918,  XI,  289. 

2  Canad.  Med.  Assoc.,  Jour.  1923,  Feb. 

3  Zeitschr.  f.  Kinderheilk.,  19-/0,  XXVI,  ^07. 

4  Klin.  Wochenschr.,  1922,  I,  410. 
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citxm  bromide  in  somewhat  smaller  doses  is  used  by  some.  Radiation  and 
calcium-administration  may  well  be  combined.  Calcium  salts  have  like¬ 
wise  been  given  intravenously.  Brown,  MacLachlan  and  Simpson1 
using  calcium  lactate  in  this  way  and  injecting  1.25  gm.  (19  grains), 
obtained  decided  constitutional  reactions  varying  from  slight  drowsiness 
to  collapse.  The  only  benefit  derived  was  a  temporary  absence  of 
electrical  and  mechanical  irritability  lasting  at  most  about  10  hours. 
Von  Petheo2  on  the  other  hand,  had  good  results  with  intravenous 
injections  of  3  to  5  c.c.  (0.09  to  0.15  fl.  oz.)  of  a  10  per  cent,  calcium  chlo¬ 
ride  solution,  and  thinks  it  can  be  used  with  safety.  During  an  eclamptic 
seizure  the  usual  method  of  treating  a  convulsion  should  be  employed, 
such  as  hot  baths,  chloral,  bromides  or  chloroform  if  necessary. 

Sheer3  recommends  for  prophylaxis  and  treatment  the  use  of  a  hydro¬ 
chloric-acid  milk.  This  was  made  by  stirring  260  parts  of  decinormal 
hydrochloric  acid  into  740  parts  of  whole  milk,  the  two  being  boiled  after 
the  addition  of  4  or  5  per  cent,  of  sugar.  Later  the  proportions  advised 
were  changed  to  400  c.c.  (13.53  fl.  oz.)  and  600  c.c.  (20.29  fl.  oz.)  respec¬ 
tively.  Gamble,  Ross  and  Tisdall4  in  studying  the  action  of  these  hydro¬ 
chloric  acid-producing  substances,  found  that  ammonium  chloride  did 
not  raise  the  lowered  calcium-content  in  tetany  but  did  produce  an 
increased  ionization  of  calcium,  thus  giving  a  physiologically  adequate 
concentration  of  it.  Calcium  chloride  and  hydrochloric  acid,  on  the 
other  hand,  in  addition  to  this  increased  the  total  calcium  of  the  blood. 
Theoretically,  therefore,  these  last  substances  would  be  more  efficient. 

The  parathyroid  extract  prepared  by  Gollip5  has  been  employed  by 
Collip  and  Leitch6  and  Hoag  and  Rivkin7  in  the  treatment  of  infantile 
tetany.  Rapid  improvement  in  symptoms  resulted  and  the  serum- 
calcium  promptly  returned  to  normal.  A  safe  tenative  dose  is  about 
5)  units  of  the  extract  per  kilogram  of  body  weight  for  each  desired  rise  of 
1  mg.  of  serum-calcium,  the  total  to  be  distributed  over  a  period  of  from 
24  to  36  hours  at  4  to  6  hour-intervals  (Hoag  and  Rivkin). 

TETANY 

(Arthrogryposis.  Carpopedal  Spasm) 

According  to  Fischl8  tetany  was  first  described  by  Etmuller  in  1708, 
and  later  the  first  epidemic  was  reported  by  Wolf  in  1717.  The  earliest 
description  of  the  disease  in  children  was  by  John  Clarke  in  1815.  The 
name  “Tetany”  was  used  to  designate  it  by  Corvisart.9  “Arthro¬ 
gryposis”  is  the  title  applied  to  the  carpopedal  spasms  in  which  only 
the  hands  and  feet  are  involved.  By  some  this  has  been  considered  a 
distinct  disease;  but  the  two  conditions  shade  into  each  other  and  are 
undoubtedly  the  same  with  varying  manifestations. 

Etiology. — This  has  been  considered  in  part  in  discussing  Spasmo¬ 
philia.  Tetany,  however,  is  a  symptom  of  diverse  conditions.  Thus  it 
may  follow  extirpation  of  the  parathyroid  glands,  marked  vomiting, 
forced  respiration  resulting  in  an  alkalosis,  gastric  disturbances,  adminis- 

1  Amer.  Jour.  Dis.  Child.,  1920,  XIX,  413. 

2  Jahrb.  f.  Kinderheilk.,  1923,  Cl,  93. 

3  Jahrb.  f.  Kinderheilk.,  1922,  XCVII,  130. 

4  Amer.  Jour.  Dis.  Child.,  1923,  XXV,  455;  470. 

5  Jour.  Biol.  Chem.,  1925,  LXIII,  395. 

6  Canadian  Med.  Assoc.,  Jour.,  1925,  XV,  59. 

7  Jour.  Amer.  Med.  Assoc.,  1926,  LXXXVI,  1343. 

8  Deutsch.  med.  Wochenschr.,  1897,  XXIII,  150. 

9  De  la  contracture  d.  extremit.,  ou  tetanie  chez  l’adulte,  1852.  Ref.  Soltmann, 
Gerhardt’s  Handb.  d.  Kinderkr.,  1880,  V,  1,  1,  141. 
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tration  of  sodium  bicarbonate,  and  injection  of  phosphates  or  of  guanidin. 
In  some  of  these  conditions  the  calcium  of  the  blood  is  normal,  in  others 
reduced;  in  some  the  pH  and  bicarbonate  of  the  blood  is  normal,  in  others 
there  is  an  alkalosis;  in  some  the  phosphorus  is  normal,  in  others  increased. 
As  far,  however,  as  children  are  concerned,  tetany  is  practically  always  a 
manifestation  of  spasmophilia,  and  our  attention  here  is  directed  espe¬ 
cially  to  it.  It  is  not  an  uncommon  disorder,  and  is  to  a  large  extent 
confined  to  children  from  the  6th  month  up  to  2  years  of  age.  That  it 
may  occur  in  the  first  6  months  of  life  is  evident,  a  number  of  cases,  some 
of  which  are  supported  by  such  signs  as  low  blood-calcium  and  increased 
electrical  and  mechanical  excitability,  having  been  reported  even  in  infants 
as  young  as  2  months  of  age,  and  we1  have  seen  a  very  typical  instance  in 
an  infant  of  5  weeks.  In  Baginsky’s2  statistics  of  107  cases  in  children, 
97  were  in  the  1st  year  of  life,  and  in  those  of  Rilliet  and  Barthez  on 
87  cases  in  the  first  15  years,  36  were  in  the  2nd  year.  In  my4  own  77 
collected  cases  in  American  literature  up  to  1895,  including  5  personal 
cases  added,  and  not  limited  to  childhood,  34  were  over  the  age  of 
puberty,  and  25  in  the  first  2  years  of  life.  It  is  certain,  however,  that 
these  figures  do  not  represent  the  actual  age-incidence.  Howard"  added 
77  additional  collected  American  cases  up  to  1906,  including  9  of  his 
own;  30  in  adults  and  47  in  children.  Many  of  these  cases  in  older 
children  and  adults  are  not  to  be  considered  as  similar  to  the  spasmophilic 
manifestation  in  children  except  in  symptomatology.  Sex  possesses 
some  influence.  In  infancy  and  childhood  males  are  oftenest  attacked. 
At  puberty  and  in  adult  life  tetany  is  more  liable  to  develop  in  females. 
The  geographical  distribution  varies  remarkably.  In  America  tetany 
has  been  less  common  than  in  some  other  regions,  although  undoubtedly 
very  often  overlooked,  and  in  recent  years  so  many  instances  have  come 
under  observation  in  the  United  States  that  they  cease  to  awaken  any 
special  interest  as  far  as  rarity  is  concerned.  In  some  European  countries 
the  disease  is  even  more  frequent.  It  has  appeared  almost  epidemically 
at  times,  and  is  always  more  often  observed  at  certain  seasons  of  the  year, 
chiefly  winter  and  early  spring.  In  150  cases  collected  by  Frankl- 
Hochwart6 107  occurred  in  the  months  from  January  to  April  inclusive ;  and 
Moro7  notes  the  increase  in  fall  and  winter,  with  the  peak  in  March. 

Symptoms. — The  onset  is  usually  sudden.  The  symptoms  as  seen 
in  early  life  consist  oftenest  of  a  tonic  spasm  in  the  hands.  As  a  result  the 
thumb  is  drawn  into  the  palm,  the  fingers  adducted  and  flexed  at  the 
metacarpo-phalangeal  articulations,  but  extended  at  the  more  distal 
joints  (Fig.  338),  and  the  wrists  flexed.  There  is  thus  produced  the 
“  accoucheur’s  hand,”  as  it  has  been  called.  In  other  cases  the  fingers 
are  tightly  flexed  over  the  thumb  in  the  palm.  Often,  too,  the  forearm 
is  flexed  and  the  upper  arm  drawn  to  the  body.  Usually  the  spasm 
soon  extends  to  the  lower  limbs  as  well,  in  which  event  the  foot  is 
extended  in  the  position  of  talipes  equinus  or  equino-varus,  the  toes 
flexed  on  the  sole,  and  the  sole  itself  hollowed  (Fig.  339).  After 
lasting  a  short  time  decided  edema  develops  on  the  dorsum  of  the  feet 
and  the  back  of  the  hands  and  wrists.  Less  often  the  knee-joints  are 

1  Griffith;  Jour.  Amer.  Med.  Assoc.,  1926,  LXXXVI,  828. 

2  Lehrb.  d.  Kinderkr.,  1902,  598. 

3  Barthez  et  Sanne,  Mai.  des  enf.,  1884,  I,  419. 

4  Amer.  Jour.  Med.  Sci.,  1895,  CIX,  158. 

5  Amer.  Jour.  Med.  Sci.,  1906,  CXXXI,  301. 

6  Nothnagel’s  Spec.  Path.  u.  Therap.,  1898,  XI,  2,  116. 

7  Munch,  med.  Wochenschr.,  1919,  LXVI,  1281. 
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rigidly  flexed,  and  the  thighs  flexed  and  adducted.  In  most  cases  the 
contraction  is  limited  to  the  extremities,  especially  the  hands  and  feet. 
Occasionally  it  occurs  in  the  feet  only.  Very  rarely  in  infancy  there  is 
in  addition  to  the  contraction  of  the  extremities  a  wide-spread  tonic  spasm 
throughout  the  body,  including  the  muscles  of  the  trunk  and  the  face 
and  interfering  with  respiration  and  swallowing.  This  condition  is 


Fig.  338. — Tetany. 

Male  infant  of  1 years,  in  the  Children’s  Hospital  of  Philadelphia.  Somewhat 
rachitic.  Illustration  shows  the  flexion  of  the  fingers  and  the  position  of  the  thumb  often 
seen. 


more  characteristic  of  tetany  occurring  in  adult  life.  There  is  never  any 
involvement  of  consciousness. 

With  the  tonic  spasm  there  is  often  paraesthesia  together  with  pain, 
the  latter  causing  crying  and  being  made  worse  if  passive  movement  of 
the  affected  muscles  is  attempted.  Frequently,  however,  especially  m 
cases  which  have  lasted  for  some  time,  there  is  no  pain  unless  the  parts  are 
disturbed,  and  the  child  seems  comfortable  and  makes  efforts  to  use  the 
hands  as  far  as  possible.  The  cutaneous  and  tendon-reflexes  are  exagger¬ 
ated.  The  alterations  in  the  electrical  and  mechanical  reactions  and  the 
blood-serum  have  been  described  under  Spasmophilia  (pp.  528,  529). 
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There  are  two  types  of  tetany;  the  intermittent  and  the  persistent, 
with  various  transitional  forms.  In  the  typically  intermittent  cases, 
oftenest  seen  in  adult  life,  the  spasms  may  be  wide-spread;  last  only  a 
few  minutes  or  an  hour;  are  frequently  repeated  and  painful;  and  the 
electrical  and  mechanical  excitability  is  very  marked.  In  the  persistent 
form,  more  characteristic  of  infancy,  the  spasm  is  oftenest  limited  to 
certain  regions,  especially  the  hands  and  feet,  and  may  be  continued  for 


Fig.  340. — Hypertonia  in  an  Infant  of  11  Weeks. 

Had  been  fed  on  rice-water  and  condensed  milk,  The  illustration  shows  the  persistence 
of  flexion  at  the  knees  in  spite  of  the  suspension  of  the  child.  ( Klose ,  Jahrb,  f.  Kinderh., 
1915.  LXXXII,  362.) 

hours,  days  or  weeks ;  although  in  the  last  event  the  contractions  may  lessen 
or  even  cease  for  some  hours  or  longer,  and  then  be  renewed.  Pain  is  not  a 
prominent  symptom,  and  the  increased  mechanical  and  electrical  excita¬ 
bility  is  often  difficult  to  elicit  (Escherich).1  (See  also  Spasmophilia, 

p.  528.)  .  .  , 

Muscular  Hypertonia  (Fig.  340). — A  condition  of  general  muscular 

hypertonia  has  been  described  by  Czerny  and  Moser.2  This  has  been 
considered  distinct  from  spasmophilia  on  the  ground  that  it  is  persistent , 
occurs  in  young  infants,  usually  in  the  first  6  months  of  life  and  especially 
in  the  early  weeks;  is  associated  with  severe  disturbance  of  nutrition, 
septic  states,  or  syphilis;  and  is  without  the  characteristic  electrical  excita¬ 
bility  of  tetany,  although  Trousseau’s  sign  may  be  discovered.  Gregor, 
however,  found  the  electrical  reactions  present  as  in  spasmophilia.  I  his 
was  not  confirmed  by  Klose,4  who  made  a  very  extended  study  or  the 
disease.  Some  of  the  cases  of  prolonged  carpopedal  spasm  may  be  of  this 
class ;  but  in  the  more  typical  instances  of  hypertonia  the  contraction 
generally  involves  the  flexors  of  the  extremities,  especially  the  lowei,  oi 
may  be  more  wide-spread  and  produce  retraction  of  the  head  and  ev en  a 

degree  of  opisthotonos.  (See  also  Vol.  I,  p.  728.) 

The  relationship  of  this  condition  of  hypertonia  to  spasmophilia  is  not 
definitely  determined,  but  the  existence  of  intermediate  forms  indicates 

1  Traite  des  mal  de  l’enf.,  Grancher,  1905,  IV,  420. 

2  Jahrb.  f.  Kinderheilk.,  1894,  XXXVIII,  449; 

3  Monatsschr.  f.  Psychiat.  u.  Neurol.,  1901,  X,  81. 

4  Jahrb.  f.  Kinderheilk.,  1915,  LXXXII,  347. 
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the  close  affiliation  or  identity  with  it ;  although  some  of  the  cases  prob¬ 
ably  depend  upon  other  causes.  Haas1  found  the  frequent  association 
of  psychic  irritability,  vomiting,  and  other  nervous  manifestations  with 
the  symptoms  described,  and  obtained  great  benefit  from  the  adminis¬ 
tration  of  atropine  in  full  doses;  and  Lemaire  and  Olivier ?  in  this  same  type 
of  case  obtained  improvement  by  giving  calcium  chloride  and  cod  liver  oil. 

Bronchotetany. — In  this  connection  reference  may  be  made  to  the 
syndrome  described  by  Lederer3  and  entitled  bronchotetany.  He 
claims  it  may  be  the  only  symptom  in  spasmophilic  subjects.  As  a 
result  of  the  spasmophilic  contraction  of  the  bronchioles,  the  alveoli  are 
obstructed  and  the  lungs  become  atelectatic.  Perhaps  best  in  this  con¬ 
nection  may  be  mentioned  the  spurious  whooping  cough  described  by  Wern- 
stedt.4  It  consists  in  a  peculiar  type  of  spasmodic  cough  occurring  in 
spasmophilic  children  and  simulating  pertussis. 

Pseudotetanus. — In  children  of  from  4  to  10  years  of  age  there  is 
seen  rarely  a  condition  designated  by  Escherich5  pseudotetanus.  A  case 
in  a  child  of  1%  years  is  described  by  Hirsch.6  In  this  condition  there  is 
rigidity  and  extreme  hardness  of  the  muscles,  beginning  in  some  region  of 
the  body  and  rapidly  spreading,  and  including  the  face  and  the  back,  with 
paroxysmal  increase  of  spasm  accompanied  by  pain.  After  3  or  4  weeks 
recovery  gradually  follows.  Kaulen7  reviews  the  subject  and  concludes 
the  condition  is  in  reality  a  form  of  tetanus. 

Course  and  Prognosis. — As  an  attack  of  tetany  begins  to  improve 
the  tonic  spasm  gradually  lessens,  and  the  parts  may  be  brought  by  the 
patient  or  by  passive  movement  into  the  normal  position  at  least  for  a 
time,  and  finally  continuously  so.  The  duration  is  very  uncertain.  Cases 
of  the  intermittent  type  last  in  all  only  a  few  hours  or  a  day.  Then 
after  a  short  or  longer  interval  another  attack  may  occur.  The  whole 
process  lasts,  as  a  rule,  only  a  few  days  or  weeks.  The  persistent  form, 
especially  as  represented  by  carpopedal  spasm,  may  continue  for  weeks, 
with  little  change  or  with  periods  of  remission.  Sometimes  the  condition 
yields  promptly  to  treatment,  but  a  decided  tendency  to  relapse  is  evident. 
The  outcome  is  never  fatal,  although  death  may  occur  depending  upon 
the  primary  disease,  or  upon  complications. 

Complications. — Omitting  those  diseases  to  which  tetany  is  so 
often  secondary,  such  as  rickets  and  gastrointestinal  disturbances,  the 
most  frequent  complications  are  other  manifestations  of  the  spasmophilic 
diathesis.  Laryngospasm  has  been  described  as  “ tetany  of  the  larynx” 
and  is  a  frequent  attendant;  and  eclamptic  convulsions  are  very  liable 
to  occur  in  subjects  with  tetany. 

Diagnosis. — This  rests  upon  the  bilateral  tonic  spasm  oftenest  in  the 
hands  and  feet;  the  preservation  of  consciousness;  and,  when  obtainable, 
the  mechanical  excitability  and  especially  the  characteristic  electrical 
reactions  and  the  lowered  blood-calcium.  Tetanus  is  distinguished  by 
the  presence  of  trismus,  and  is,  moreover,  a  comparatively  uncommon 
affection  at  any  time  of  life.  Cases  of  meningitis  often  have  the  hands  in 
a  position  sometimes  suggesting  tetany,  but  the  fingers  are  usually  closed 
and  the  mental  condition  is  characteristic.  The  tonic  contractions  of 
some  cases  of  cerebral  diplegia  may  be  mistaken  for  tetany,  but  a  careful 
study  of  the  case  will  remove  all  doubt. 

1  Amer.  Jour.  Dis.  Child.,  1918,  XV,  323. 

2  Le  Nourrisson,  1922,  X,  305. 

3  Zeitschr.  f.  Kinderheilk.,  1913,  VII,  1. 

4  Hygiea,  1920,  LXXXII,  559. 

5  Y jQC'  ext  410 

6  Monatsschr.  f.  Kinderheilk.,  Ref.,  1915,  XIV,  394. 

7  Arch.  f.  Kinderheilk.,  1921,  LXIX,  284. 
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Treatment. — This  is  entirely  that  of  spasmophilia  as  already  de¬ 
scribed.  In  addition  during  the  attack  itself  the  patient  should  be  kept 
at  rest,  excitement  avoided,  the  bowels  opened  by  a  purgative,  and  efforts 
made  to  relieve  the  spasm  by  the  administration  of  chloral  and  the  bro¬ 
mides,  and  by  the  employment  of  warm  baths. 


LARYNGISMUS  STRIDULUS 


(Laryngospasm.  Spasm  of  the  Glottis) 


Etiology. — This  disease  is  relatively  not’  a  very  common  one.  It  is 
oftenest  witnessed  in  the  first  2  years  of  life,  but  rarely  after  this,  and  not 
often  in  the  first  6  months.  It  appears  to  attack  males  more  frequently; 
and  occurs  especially  in  the  early  spring  and  winter  months,  in  this  respect 
resembling  tetany.  Its  relationship  to  tetany  is,  in  fact,  a  very  close 
one,  and  it  is  believed  by  Escherich,1  and  others,  that  most  cases  of 
laryngospasm  represent  only  a  laryngeal  localization  of  the  tonic  spasm 
due  to  spasmophilia.  It  may  be  combined  with  tetany  or  with  eclampsia. 
Gay2  in  50  cases  of  laryngospasm  found  the  facialis  symptom  present 
in  47.  On  the  other  hand,  it  may  occur  without  any  such  characteristic 
spasmophilic  manifestations.  The  same  holds  good  of  its  relationship 
to  rickets.  It  is  nearly  always  only  rachitic  subjects  who  suffer  from 
laryngismus  stridulus;  but  exceptions  occur  and  those  free  from  rickets 
may  occasionally  exhibit  it.  Of  50  cases  of  the  disease  reported  by  Gee3 
48  were  unquestionably  rachitic.  Kirchgasser4  reported  that  89.84  per 
cent,  of  443  collected  cases  of  laryngismus  stridulus  were  also  suffering 
from  rickets.  Craniotabes  is  present  in  some  instances,  but  absent  in 
others;  and  observed  in  still  others  where  no  spasm  of  the  larynx  occurs; 
and  the  relationship  of  the  two  is  consequently  very  uncertain.  All 
conditions  tending  to  produce  malnutrition  with  over-excitability  of  the 
nervous  system  may  act  as  predisposing  causes  of  laryngismus.  These 
have  been  described  in  considering  rachitis  and  spasmophilia,  and  need 
no  further  mention  here.  The  relation  of  the  disease  to  the  status  lym- 
phaticus  and  enlargement  of  the  thymus  gland  is  referred  to  in  discussing 
those  subjects  (Yol.  I,  p.  747;  Vol.  II,  p.  841). 

As  the  exciting  cause  of  an  attack  may  be  any  slight  disturbance  acting 
reflexly  upon  the  nervous  control  of  the  larnyx;  such  as  sudden  fright, 
anger,  hard  paroxysms  of  crying,  running  about,  and  overfilling  of  the 
stomach;  or  there  may  be  no  cause  discoverable  and  the  child  may  even 
start  from  sleep  by  night  or  day  with  an  attack. 

Symptoms. — There  are  all  grades  of  severity  from  the  mildest  to 
the  most  severe.  There  is  an  absence  of  fever  and  of  evidences  of  laryn- 
gitis.  In  the  milder  attacks  the  child  suddenly  stops  breathing,  the 
head  is  thrown  back,  and  the  face  is  pale.  This  condition  lasts  only 
a  few  seconds,  and  is  followed  by  a  loud  crowing  inspiration,  and  the 
seizure  is  over.  Sometimes  the  attack  begins  with  several  intermittent, 
noisy  inspirations.  In  the  severe  cases  the  closure  of  the  glottis  is  more 
complete  and  long-continued,  and  all  the  evidences  of  suffocation  are 
present.  The  pallor  of  the  face  quickly  changes  to  a  deep  cyanotic  color, 
the  eyeballs  project;  the  expression  is  anxious;  the  mouth  is  open;  there 
are  efforts  at  respiration  which  are  only  partially  effective  or  entirely 
ineffective.  There  may  be  slowing  of  the  heart  to  Jty  or  1 3  of  its  noimal 
rate  (Koplik).5  Generally  the  severe  cases  terminate  like  the  mildei  m  a 


1  Traite  des  mal.  de  l’enf.,  Grancher,  1905,  IV,  -100. 

2  Brain,  1890,  XII,  487. 

3  St.  Barthol.  Hosp.  Rep.,  1867,  III,  103. 

4  Deutsch.  Zeitschr.  f.  Nervenheilk.,  1900,  XVI,  dob. 

5  Arch,  of  Pediat.,  1922,  XXXIX,  504. 


538 


THE  DISEASES  OF  CHILDREN 


crowing  inspiration,  which  may  be  repeated  several  times  before  respira¬ 
tion  is  quite  normally  established.  In  still  more  severe  cases  there  may 
be  unconsciousness  with  a  few  clonic  spasmodic  movements,  or  even 
general  eclamptic  convulsions  may  develop.  Respiratory  movements 
may  then  return,  or  the  child  may  die  of  suffocation.  There  are  other 
severe  cases  in  which,  without  convulsions,  tonic  spasm  of  the  thoracic 
muscles  of  respiration  suddenly  develops,  accompanying  the  laryngo- 
spasm  and  producing  entire  apnea  and  complete  asphyxia  without  respira¬ 
tory  effort,  and  the  child  seems  dead  and  often  may,  in  fact,  be  so 
(i expiratory  apnea  of  Kassowitz).1  Should  recovery  from  the  apparent 
death  take  place,  respiration  is  reestablished  with  a  crowing  inspiration, 
or  quietly  if  the  spasm  has  passed  off  completely.  The  electrical  and 
mechanical  excitability  of  the  nerves  in  laryngismus  is  similar  to  that 
seen  in  tetany,  at  least  in  the  cases  dependent  upon  a  spasmophilic  state. 

Course  and  Prognosis. — The  frequency  of  the  attacks  varies 
greatly.  They  may  come  at  long  intervals  or  be  repeated  daily  or  many 
times  a  day;  in  which  case  the  milder  attacks  often  predominate,  inter¬ 
mixed  with  some  severer  ones.  Between  or  with  the  paroxysm  evidences 
of  spasmophilia  may  often  be  discovered.  Tetany  is  present  in  the 
majority  of  cases,  and  eclampsia  is  often  observed.  The  duration  of  the 
disease  may  vary  from  days  to  months,  depending  upon  the  nature  of 
the  underlying  cause.  The  prognosis  is  favorable  as  far  as  ultimate 
recovery  is  concerned,  a  gradual  lessening  in  the  severity  and  frequency 
of  the  attacks  being  observed.  The  danger,  however,  of  death  occurring 
in  one  of  the  paroxysms  is  not  to  be  forgottten.  Occasionally  this  results 
directly  from  apnea;  in  other  cases  from  the  development  of  eclampsia. 
Yet  the  majority  of  cases  recover;  and  it  seems  probable  that  many  in¬ 
stances  of  death  attributed  to  laryngismus  are  dependent  upon  other 
causes.  (See  Lymphatism,  Yol.  I,  p.  747 ;  Diseases  of  the  Thymus,  Vol.  II, 
p.  846.) 

Diagnosis. — It  is  to  be  remembered  that  the  complex  of  symptoms 
called  “laryngismus  stridulus77  does  not  include  all  instances  of  spasm  of 
the  larnyx.  Certain  diseases  of  the  brain  may  be  attended  by  laryngo- 
spasm  combined  with  other  bulbar  or  medullary  symptoms;  or  spasm 
of  the  larynx  may  occur  occasionally  in  the  course  of  meningitis,  and  is 
a  characteristic  symptom  of  pertussis.  A  number  of  other  diseases  are 
to  be  sharply  distinguished  from  laryngismus  stridulus,  especially  to  be 
mentioned  being  spasmodic  laryngitis.  There  is  in  reality  no  close  resem¬ 
blance  between  them.  Laryngitis  is  attended  by  hoarseness  and  a  charac¬ 
teristic  cough;  and  the  attack  of  stenosis,  although  so  often  sudden  in 
onset,  is  slower  in  passing.  The  paroxysm  of  pertussis ,  as  stated,  is 
attended  by  spasm  of  the  larynx,  and  confusion  may  readily  occur  in 
those  cases  in  infancy  where  the  whoop  is  absent,  and  the  laryngeal 
closure  is  the  most  marked  symptom.  Always,  however,  there  is  some 
cough,  and  the  course  of  the  disease  including  the  leucocyte-count  is  in 
other  respects  entirely  different.  Congenital  laryngeal  stridor  occurs 
earlier  in  life  and  the  difficulty  in  respiration  is  more  continuous.  The 
cases  of  difficult  respiration  dependent  upon  pressure  by  an  enlarged 
thymus,  mediastinal  tumor  or  abscess,  or  retroesophageal  abscess  are 
slower  in  onset  and  in  disappearing.  Cases  of  sudden  death  in  the  status 
lymphaticus  are  often  improperly  attributed  to  laryngismus.  The  diag¬ 
nosis  is  considered  under  that  heading  (Yol.  I,  p.  747).  Some  of  the 

1  Praktische  Kinderheilk.,  1910,  266. 
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cases  of  holding  the  breath  (p.  569)  are  in  reality  involuntary  and  are 
instances  of  laryngospasm. 

Treatment. — General  and  preventive  treatment  is  that  outlined  under 
Spasmophilia  (p.  531).  During  the  attack  prompt  efforts  should  be  made 
to  relieve  the  spasm  of  the  larynx.  Taking  the  infant  to  the  open 
window,  slapping  the  face  with  a  wet  towel  or  dashing  cold  water  into 
it,  submersion  in  a  warm  bath,  and  similar  procedures  should  be  tried  to 
bring  about  an  inspiration.  Occasionally,  however,  methods  which  cause 
shock  seem  to  make  the  condition  worse.  Inhalation  of  an  anaesthetic 
is  useful  in  severe  cases  where  some  degree  of  respiration  is  still  going  on. 

CHOREA 

(Chorea  Minor.  St.  Vitus’s  Dance.  Sydenham’s  Chorea) 

Name. — According  to  the  interesting  history  given  by  Hecker1 
dancing  manias  arising  epidemically  under  the  stress  of  religious  excite¬ 
ment  occurred  in  various  places  in  Europe  from  the  fourteenth  to  the 
sixteenth  centuries;  and  in  the  effort  to  obtain  relief  pilgrimages  were 
made  to  various  shrines,  among  them  that  of  St.  Vitus  at  Zabern  and 
Rotestein,  from  which  fact  the  title  of  “St.  Vitus's  dance"  has  been 
derived.  There  would  appear,  however,  to  be  no  actual  relationship 
between  these  and  the  disease  now  under  consideration,  which  was  first 
clearly  described  by  Sydenham.2  It  is  one  of  the  commonest  of  the 
diseases  of  childhood  and  adolescence. 

Pathogenesis. — Lesions  have  been  described  in  fatal  cases  of 
chorea,  such  as  multiple  emboli  in  the  capillaries  of  the  brain  and  other 
vascular  alterations,  as  well  as  the  changes  observed  in  an  accompanying 
endocarditis.  Bacteria  of  different  sorts  have  been  found  in  the  brain 
in  some  cases,  or  in  the  blood  during  life,  but  this  has  been  exceptional. 
There  is  no  certain  evidence  that  any  of  these  conditions  are  in  any  way 
characteristic,  or  necessarily  concerned  in  the  production  of  the  symptoms. 
The  exact  nature  of  chorea  and  its  relationships  are  far  from  being  under¬ 
stood  and  various  theories  exist.  The  disorder  is  one  of  the  brain  and 
must  be  regarded  as  perhaps  due  to  slight  transitory  changes  in  the  basal 
ganglia,  or  of  a  functional  nature  dependent,  possibly,  on  temporary 
interference  with  the  circulation;  but  no  one  of  the  views  concerning  the 
methods  by  which  the  symptoms  are  brought  about  appears  to  apply 
to  all  cases.  There  probably  exists  an  instability  of  the  nerve-cells  in 
those  suffering  from  chorea,  otherwise  the  disease  would  develop  more 
uniformly  as  a  result  of  the  action  of  some  known  exciting  cause.  This 
instability  is  supposed  by  some  to  be  inherited,  while  the  influence  of 
growth  has  been  assigned  by  others  as  the  cause  of  it.  By  still  others 
the  disturbance  is  attributed  respectively  to  psychic  influences,  cerebral 
anemia,  cerebral  hyperemia,  irritation  of  some  sort,  autointoxication, 
gastrointestinal  disorders,  disturbances  of  nutrition,  and  infection.  The 
infectious  theory  has  come  into  especial  prominence,  and  is  advocated 
as  a  means  of  explaining  particularly  the  severe  cases  with  evidences  of 
infection  elsewhere,  as  well  as  the  close  association  of  rheumatic  endo¬ 
carditis  and  chorea.  Organisms  of  the  streptococcus  group  have  occasion¬ 
ally  been  isolated  from  the  blood.  In  2  fatal  cases  I  have  recovered 
bacteria  from  the  cerebral  tissues.  There  is  much  in  support  of  the  theoiy 

1  Epidemics  of  the  Middle  Ages,  Sydenham  Soc.  Transac.,  1844,  8/ . 

2  Sydenham’s  Works,  1850,  II,  198;  25/. 
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of  infection.  Yet  so  far  as  rheumatism  is  concerned,  the  definite  proof 
that  this  disease  is  always  an  infection  by  microorganisms  is  still  lacking 
(see  Rheumatism,  Vol.  I,  p.  734),  and  it  is,  moreover,  impossible  on  this 
theory  to  understand  the  sudden  development  of  chorea  after  fright  and 
similar  mental  disturbances.  Whether  or  not  the  presence  of  bacteria  has 
to  do  with  the  production  of  chorea,  it  is  evident  that  there  must  exist  in 
the  central  nervous  system  some  predisposing  influence.  The  embolic 
theory  is  based  upon  the  existence  of  the  capillary  emboli  referred  to, 
and  is  corroborated  by  the  experimental  production  of  chorea  in  animals 
by  the  injection  of  material  in  powdered  form  into  the  carotid,  as  done 
by  Money1  and  others.  It  applies,  however,  to  but  few  cases,  since  such 
emboli  are  usually  not  found.  Some  attempt  has  been  made  to  prove  the 
identity  of  chorea  and  epidemic  encephalitis.  While  the  choreiform 
symptoms  of  encephalitis  are  similar  to  those  of  Sydenham’s  chorea,  there 
does  not  appear  to  be  any  convincing  evidence  that  they  are  etiologically 
the  same.  Wilson  and  Winkelman2  in  a  careful  study  of  a  typical  case  of 
chorea  could  find  nothing  in  the  brain  suggestive  of  epidemic  encephalitis. 

Etiology. — The  disease  is  especially  one  of  the  age  of  later  child¬ 
hood  and  puberty.  Of  522  cases  in  Philadelphia  analyzed  by  Osier3 
438  (84  per  cent.)  were  between  5  and  15  years  of  age.  Before  the  age  of 
5  years  there  were  but  33  cases.  It  has,  however,  been  seen  in  infancy, 
and  even  congenital  chorea  is  reported,  V.  Dupuy  de  St.  Florent4  having 
collected  from  medical  literature  29  instances  in  which  this  diagnosis  had 
been  made.  The  identity  of  these  cases  with  true  chorea  is,  however, 
doubtful.  The  series  of  Allen  Starr5  is  one  of  the  largest  published.  It 
includes  1400  cases,  of  which  73  were  in  the  first  5  years  and  1165  (83  per 
cent.)  from  5  to  15  years.  In  the  matter  of  sex,  females  are  more  fre¬ 
quently  attacked  than  males,  in  the  proportion  of  about  2:1  in  Starr’s 
series  (940  females  to  460  males).  In  the  439  cases  of  the  Collective 
Investigation  Committee  of  the  British  Medical  Association,  as  reported 
by  |Mackenzie,6  the  ratio  of  females  to  males  affected  was  about  3:1. 
Heredity  operates  only  indirectly,  as  a  rule,  in  that  the  children  of  parents 
of  a  nervous  disposition  or  with  nervous  diseases  are  those  most  liable  to 
suffer  from  chorea.  Instances  of  direct  inheritance  or  familial  tendency 
are  not  very  common  but  have  repeatedly  been  recorded.  Osier7  found 
that  in  80  of  554  cases  of  his  series  chorea  had  occurred  in  other  members 
of  the  family,  in  some  instances  the  parents  having  had  the  disease.  I 
have  repeatedly  seen  it  in  more  than  one  child  of  a  family. 

The  influence  of  season  seems  very  decided.  The  larger  number  of 
cases  occur  in  the  spring-months,  as  pointed  out  by  Lewis8  in  an  analysis 
of  717  separate  attacks  of  chorea  from  the  records  of  the  Philadelphia 
Orthopedic  Hospital  and  Infirmary  for  Nervous  Diseases  during  15  years. 
The  smallest  monthly  average,  24,  occurred  in  November,  and  the  largest, 
114,  in  March.  He  is  inclined  to  minimize  the  influence  of  school-study, 
and  the  anxiety  over  examinations,  which  in  my  own  experience  has 
seemed  a  very  positive  factor.  Nordgren9  in  343  cases  found  the  greatest 
number  occurring  in  the  first  3  months  of  the  year  and  the  fewest  in  the 

1  Med.-Chir.  Transac.,  1885),  LXVIII,  277. 

2  Arch.  Neurol,  and  Psychiat.,  1923,  IX,  170. 

3  Chorea  and  Choreiform  Affections,  1894,  6. 

4  These  de  Paris,  1895. 

5  Jacobi  Festschrift,  1900,  5. 

6  Brit.  Med.  Jour.,  1887,  I,  425. 

7  Loc.  cit.,  10. 

8  Transac.  Assoc.  Amer.  Phys.,  1892,  VII,  249. 

9  Acta  paediat.,  1922,  II,  159. 
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summer.  The  series  of  226  cases  reported  by  Abt  and  Levinson1  does  not 
support  the  seasonal  relationship.  This  is  contrary  to  the  usual  experi¬ 
ence.  Climate  and  race  are  also  not  without  influence.  Chorea  is  dis« 
tinctly  less  common  in  hot  climates,  and  in  the  Negroes  of  the  United 
States  it  is  decidedly  infrequent,  especially  in  those  with  but  little  or  no 
admixture  of  white  blood.  It  is  also  rare  among  the  North  American 
Indians.  Epidemic  influence  is  not  to  be  overlooked.  Although  the 
disease  cannot  be  said  to  occur  in  true  epidemics,  there  is  no  doubt  that 
in  certain  localities  it  is  much  more  common  in  some  years  than  in  others. 
This  was  true,  for  instance,  in  Philadelphia  in  the  winter  of  1912.  In  that 
year  in  a  ward  at  the  Children’s  Hospital  holding  only  about  24  beds  there 
were  at  one  time  11  cases  of  chorea,  and  other  hospitals  of  the  city 
showed  a  similar  unusual  prevalence.  Local  epidemics  in  homes  for 
children  may  occur,  in  this  case  the  influence  of  imitation  being 
apparently  decided.  Such  instances  are,  however,  uncommon. 

The  relationship  of  chorea  to  rheumatism  is  very  intimate.  It  is 
to  be  remembered  in  this  connection  that  the  manifestations  of  rheuma¬ 
tism  in  childhood  may  be  but  little  marked  (see  Rheumatism,  Vol.  I, 
p.  736),  consisting  only  of  slight  arthritic  pain  or  stiffness,  “growing 
pains,”  or,  perhaps,  of  endocarditis  or  pericarditis  without  articular 
manifestations  being  present  or  having  preceded.  Undoubtedly  many 
children  who  develop  chorea  have  previously  suffered  from  some  trivial 
rheumatic  symptoms  which  have  been  overlooked.  Besides  this  there 
are  many  striking  cases  often  seen  in  wfiich  typical  rheumatic  arthritis 
accompanies,  precedes,  or  less  often  follows  chorea  in  a  manner  absolutely 
convincing  of  the  relationship.  Thus  Batten2  found  that  20  per  cent,  of 
those  who  had  had  chorea  suffered  afterwards  from  rheumatism  within  6 
years.  Concerning  the  exact  proportion  of  cases  of  chorea  which  may  be 
called  rheumatic,  statistics  vary  greatly.  See3  discovered  a  history  of 
rheumatism  in  61  of  128  cases  of  chorea;  i.e.,  47.7  per  cent,  and 
Nordgren4  in  56  per  cent,  of  343  cases.  Osier5  found  that  21  per  cent,  of 
his  554  cases  gave  a  history  of  rheumatism  occurring  at  some  time  in  the 
family  or  in  the  patients  themselves.  Duckworth6  considered  that  78.5 
per  cent,  of  the  cases  are  rheumatic.  Of  the  British  Medical  Association’s7 
series  a  relationship  with  rheumatism  was  reported  in  32  per  cent. 
Steiner,8  however,  claims  only  1.6  per  cent.  (4  in  252).  If  one  considers  as 
rheumatism,  as  I  believe  should  be  done,  the  slight  manifestations  referred 
to,  the  primary  cases  of  endocarditis,  and  those  in  which  evidences  of  this 
disease  persist  after  chorea,  the  proportion  of  cases  of  chorea  of  rheumatic 
origin  is  very  large,  probably  from  50  to  75  per  cent. 

The  influence  of  tonsillitis  seems  very  decided.  This  disease  under  such 
conditions  may  be  considered  a  manifestation  of  rheumatism,  or  at  least 
a  source  upon  which  rheumatism  often  depends,  chorea  then  being 
regarded  as  another  manifestation  of  rheumatism.  In.  Strong’s9  100  cases 
of  chorea,  tonsillitis  had  been  present  in  34  per  cent.  (See  p.  545.) 

The  direct  effect  of  psychic  causes  is  very  decided.  Often  chorea 
develops  promptly  after  such  influences  as  fright,  sudden  grief,  fear,  and 

1  Jour.  Amer.  Med.  Assoc.,  1916,  LXVTI,  1342. 

2  Lancet,  1898,  II,  1195. 

3  Mem.  acad.  de  med.,  1850,  XV,  414. 

4  Loc.  cit. 

5  Loc.  cit .  14. 

6  Atti  d.  XI  Cong.  med.  internaz.,  1894,  III,  354. 

7  Loc.  cit.,  428. 

8  Ref.  Osier,  loc.  cit.,  14. 

9  Canad.  Med.  Assoc.  Jour.,  1923,  XIII,  92. 
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the  like.  It  was  noted  that  285  of  the  cases  of  Starr's  series  appeared  to 
be  due  to  fright  or  sudden  mental  shock  of  some  nature.  The  nervous 
strain  of  school-life  is  in  my  opinion  an  evident  cause.  I  have  seen  this 
especially  at  the  time  of  year  when  children  are  apprehending  failure 
of  advancement  with  their  school-classes,  and  this  cause  seemed  to  be 
operative  in  many  instances.  Imitation  is  an  occasional  psychic  factor 
to  which  reference  has  already  been  made.  A  number  of  cases  are  of 
hysterical  origin.  The  acute  infectious  fevevs,  especially  scarlatina,  are 
sometimes  followed  by  chorea.  There  seems  no  good  ground  for  the 
claim  made  that  syphilis  possesses  any  etiological  relationship,  although  it 
has  been  found  by  some  investigators  to  be  more  frequent  in  those  with 
this  disease.  Reflex  influences  of  various  sorts  are  assigned  as  predispos¬ 
ing  causes  but  are  not  a  prominent  factor.  Among  those  mentioned  are 
diseases  of  the  nose,  phimosis,  intestinal  worms,  ocular  defects,  the 
approach  of  the  establishment  of  menstruation,  and  slight  trauma. 

Symptoms —All  degrees  exist  from  cases  of  very  mild  form  to  more 
severe  and  sometimes  fatal  ones.  The  onset  is  usually  gradual,  the  child 
seeming  merely  awkward,  nervous,  restless  or  emotionally  disturbed,  and 
perhaps  being  reproached  by  the  parents  for  spilling  its  food,  dropping, 
objects,  stumbling  when  walking,  a  tendency  to  cry  without  reason,, 
making  grimaces,  and  the  like.  Soon  in  average  cases  the  jerking  move¬ 
ments  become  so  evident  that  a  physician  is  consulted.  Not  infrequently, 
however,  they  are  discovered  by  the  physician  on  the  lookout  for  symp¬ 
toms  at  a  time  when  the  parents  have  not  suspected  their  presence. 
They  begin  oftenest  on  the  right  side  and  are  most  marked  in  the  upper 
extremities.  In  about  of  the  cases*  (449  of  Starr’s  1400)  they  are 
limited  to  one  side  of  the  body  (hemichorea) .  Generally,  however,  even 
in  these  some  slight  jerking  may  be  detected  elsewhere  as  well.  Oftenest 
the  movements  soon  become  wide-spread,  involving  to  some  degree  all  the 
extremities  and  the  face.  They  are  then  very  characteristic,,  taking  place 
without  any  symmetry  or  regularity,  both  when  the  patient  is  at  rest  and 
during  attempted  action.  They  are  not  present  during  sleep,  except  in 
very  severe  attacks ;  and  this  is  perhaps  fallacious  because  in  such  patients 
no  genuine  sleep  seems  to  occur.  In  the  cases  of  but  slight  severity, 
the  jerking  does  not  interfere  much  with  the  patient’s  acts,  and  he  may 
sometimes  be  able  to  control  it  for  a  short  time  during  the  examination. 
I  have  frequently  found  that  the  grasping  of  the  wrist  as  though  the 
pulse  were  being  felt,  or  the  requesting  of  the  patient  to  put  out  the  tongue, 
will  reveal  the  condition.  At  the  wrist  there  are  felt  slight  twitchings 
of  the  muscles,  while  the  tongue  is  often  suddenly  jerked  back  into  the 
oral  cavity  before  the  order  is  given  to  close  the  mouth.  Usually,  how¬ 
ever,  there  is  no  need  for  such  a  procedure,  since  the  movements  are  very 
apparent,  being  made  worse  by  excitement  or  fatigue,  or  by  efforts  to 
control  them.  Some  degree  of  psychic  disturbance  is  present.  Sleep 
is  generally  poor  and  restless,  with  dreaming. 

In  many  instances  the  jerking  and  the  making  of  grimaces  are  nearly 
constant  and  the  patient  is  unable  to  feed  himself  or  dress,  or  even  to 
walk.  The  respiration  is  jerking  and  irregular  from  the  involvement 
of  the  diaphragm.  Speech,  too,  is  affected  and  the  patient  either  talks 
in  a  hurried,  interrupted,  stumbling  manner  or  may  not  be  able  to  articu¬ 
late  at  all.  In  mild  cases  the  affection  of  speech  may  often  be  elicited  by 
having  the  child  count  rapidly  up  to  ten,  and  then  backwards  to  one. 
Some  involvement  of  speech  was  observed  in  556  of  Starr’s  1400  cases. 
Part  of  this  interference  with  speech  in  the  severe  cases  appears  to  depend 
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upon  the  disturbed  psychic  state,  and  the  inability  to  think  connectedly. 
There  is  often  present  a  loss  of  power  in  some  of  the  limbs,  the  condition 
simulating  paralysis.  This  is  especially  deceptive  if  the  paresis  affects 
chiefly  one  limb  or  one  side  of  the  body.  Sometimes  the  paresis  is  much 
in  excess  of  the  jerking  movements  ( paralytic  chorea;  chorea  mollis). 

The  great  majority  of  cases  do  not  pass  beyond  the  condition  de¬ 
scribed.  Occasionally,  however,  a  choreic  state  of  frightful  intensity  is 
observed  ( chorea  insaniens).  In  this  the  movements  are  so  severe  and 
persistent  that  the  child  is  tossed  violently  about  the  bed  and  becomes 
covered  with  bruises  and  abrasions  from  striking  against  the  frame- work 
of  the  bed-stead,  and  forcible  restraint  is  required.  They  continue 
during  the  night,  and  there  is  almost  no  sleep.  Speech  is  almost  or  quite 
impossible,  and  swallowing  is  difficult.  The  expression  of  the  face  is 
that  of  a  maniacal  person. 

The  tactile  sensibility  in  chorea  is  usually  not  disturbed.  Headache 
may  occur;  pain  in  the  limbs  is  very  frequent;  parsesthesia  is  exceptional. 
The  reflexes  are  variable,  sometimes  exaggerated  and  sometimes  dimin¬ 
ished.  The  nutrition  is  poor;  a  loss  of  adipose  tissue  occurs;  there  is  a 
general  diminution  of  muscular  tone  especially  in  the  limbs  most  affected; 
the  patients  are  easily  fatigued,  and  anemia  develops.  With  regard  to 
the  latter,  however,  it  is  possible  that  in  many  instances  the  anemia  is 
apparent  only,  and  a  blood-count  should  be  made  to  determine  this 
(Burr).1  The  appetite  is  much  diminished  in  the  severer  cases,  and  in 
the  worst  the  sphincters  may  be  involved.  The  action  of  the  heart  is 
often  accelerated,  and  murmurs  may  be  present;  often  soft,  blowing  and 
dependent  upon  anemia  or,  according  to  some  views,  on  chorea  of  the 
muscles  of  the  heart,  and  therefore  functional  and  temporary;  still  oftener 
the  result  of  a  developing  endocarditis  and  persisting  after  recovery 
from  the  chorea. 

Fever  of  moderate  degree  is  sometimes  observed,  but  this  usually 
depends  upon  a  complicating  endocarditis  or  some  other  condition. 
Except  under  these  circumstances,  or  in  the  severest  cases,  it  can  hardly 
be  called  a  characteristic  of  the  disease.  The  urine  commonly  exhibits 
an  increased  amount  of  urea;  albuminuria  may  occur  in  the  very  severe 
cases,  and  glycosuria  has  been  recorded.  Uro-hematoporphyrin  was 
found  by  Garrod2  in  14  out  of  20  cases.  The  cerebrospinal  fluid  has 
exhibited  a  lymphocytosis  in  some  instances.  Richardiere,  Lemaire  and 
Sourdel3  found  this  in  all  of  15  cases  examined.  Leopold4  from  personal 
investigation  and  a  review  of  the  scanty  literature  believes  that  a  decided 
eosinophilia  is  present  in  the  blood  in  a  majority  of  the  cases.  The  occur¬ 
rence  of  psychic  disturbances  has  already  been  referred  to.  They  are 
nearly  always  present  to  some  degree  and  constitute  an  important  element 
of  the  disease.  They  were  noted  in  827  of  Starr’s  series  of  1400  cases. 
Underlying  all  is  a  condition  of  psychic  irritability  and  lack  of  balance 
which  may  show  itself  only  in  fretfulness;  willfulness;  capriciousness; 
sudden  attacks  of  crying  or  laughing  without  cause;  lack  of  memory  and 
mental  concentration.  In  the  severer  attacks  this  may  increase  to  a 
certain  degree  of  stupidity,  as  indicated  by  the  expression  of  the  face  which 
is  that  suggestive  of  imbecility;  or  may  advance  still  further  to  violent 
maniacal  excitement  in  the  cases  of  the  worst  grade.  In  addition,  a 

1  Univ.  Med.  Magaz.,  1896,  IX,  188. 

2  Lancet,  1892,  I,  793. 

3  Annal.  de  med.  et  de  chirurg.  inf.,  1911,  XV,  276. 

4  New  York  Med.  Jour.,  1914,  C,  225. 
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number  of  other  psychic  disturbances  may  exceptionally  be  observed, 
such  as  melancholia  and  hallucinations. 

Course  and  Prognosis. — -The  disorder  requires  1  or  2  weeks  to 
reach  its  height;  then  remains  stationary  for  a  time;  and  gradually 
grows  less  and  disappears  after  from  8  to  10  weeks  or  sometimes  several 
months.  Exceptionally  the  chorea  takes  on  a  chronic  form  and  may 
last  for  years,  generally  with  but  few  symptoms,  and  then  finally  recover. 
The  prognosis,  as  regards  the  chorea  itself,  is  good  in  the  great  majority  of 
instances.  The  psychic  disturbances  disappear  with  the  choreic  move¬ 
ments,  and  all  traces  of  paresis  are  presently  lost.  The  severest  cases  may 
die  from  a  complicating  endocarditis  or  cerebral  lesion,  or  worn  out  by 
the  violence  of  the  movements.  The  death-rate  for  all  cases  may  be 
placed  at  2  to  3  per  cent.  Most  of  the  fatal  cases  occur  after  puberty. 

Always  the  prognosis  for  perfect  recovery  must  be  guarded,  on  account 
of  the  danger  of  the  development  of  endocarditis  or  pericarditis  with 
permanent  cardiac  lesions  resulting.  The  frequency  of  cardiac  compli¬ 
cation  cannot  be  easily  determined,  at  least  as  based  upon  the  develop¬ 
ment  of  systolic  murmurs  during  the  attack;  owing  to  the  impossibility 
of  deciding  in  cases  which  recover  without  a  cardiac  murmur  whether  that 
heard  during  the  course  of  the  disease  was  functional,  or  was  due  to  a 
transitory  endocarditis.  Osier1  found  out  of  140  cases  of  chorea  examined 
more  than  2  years  after  the  attack  the  evidence  of  persisting  chronic 
disease  of  the  heart  in  72;  i.e.,  51.44  per  cent. ;  and  in  73  collected  autopsies 
on  fatal  cases  found  62  with  recent  lesions  of  endocarditis.  In  the  439 
cases  of  chorea  of  the  British  Medical  Association’s2  series  32  per  cent, 
exhibited  a  decided  cardiac  lesion,  and  in  16  per  cent,  there  was  present 
during  the  attack  some  cardiac  derangement  believed  to  be  functional. 
Abt  and  Levinson3  in  226  cases  of  chorea  found  a  cardiac  involvement  m 
32  per  cent.,  and  Strong4  in  100  cases  observed  it  in  45  per  cent.  (See 
also  p.  400.)  The  frequency  with  which  rheumatism  is  associated  with 
chorea  either  as  an  antecedent  or  a  sequel  has  already  been  alluded  to. 
Tonsillitis  is  a  common  complication,  and  nephritis  is  occasionally 
observed. 

Relapse  and  Recurrence. — The  possibility  of  relapse  and  recur¬ 
rence  in  chorea  is  very  decided.  The  former  is  seen  less  often;  but  the 
tendency  to  recurrence  is  well  known.  Of  410  cases  in  Osier’s5  statistics 
only  240  had  but  1  attack  and  60  had  more  than  2.  These  recurrences 
are  liable  to  come  on  in  the  springtime  at  the  period  when  the  greatest 

disposition  to  the  disease  exists.  _  . 

Diagnosis. — There  is  scarcely  any  condition  which  can  be  con¬ 
founded  with  typically  developed  chorea.  The  jerking,  arrhythmical 
movements  are  entirely  characteristic.  Nevertheless  in  less  well-marked 
instances  mistakes  in  diagnosis  can  and  often  do  occur.  The  movements 
of  post-paralytic  chorea ,  sometimes  seen  in  cases  of  cerebral  paralysis, 
are  generally  unilateral  and  chronic  in  their  course.  The  intelligence 
is  often  not  normal.  The  affected  limbs  show  a  condition  of  spastic 
rigidity,  with  more  or  less  loss  of  power.  In  some  instances  the  move¬ 
ments  are  bilateral  and  very  marked,  depending  upon  a  lesion  of  the 
cortex  upon  both  sides  with  subsequent  sclerosis.  The  resemblance  to 
chorea  in  such  instance  is  at  first  quite  close,  but  the  history  of  the  case 

1  Loc.  cit.,  55;  60. 

2  Loc.  cit.,  431. 

3  Loc.  cit.,  1342. 

4  Loc.  cit. 

5  Loc.  cit.,  40. 
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and  the  other  symptoms  present  serve  readily  to  distinguish  the  disease. 
The  paralysis  of  poliomyelitis  bears  a  likeness  to  paralytic  chorea  in 
its  flaccidity;  but  differs  in  the  history  of  the  disease,  the  atrophy,  and 
the  reaction  of  degeneration.  I  have  seen  Friedreich's  ataxia  diagnosti¬ 
cated  chorea,  but  the  resemblance  is,  in  fact,  only  slight.  The  ataxic 
movements  of  this  disease  are  not  so  quick  and  jerking;  there  is  a  charac¬ 
teristic  slowness  of  speech;  nystagmus;  and  a  peculiar  habitus.  (See 
Friedreich’s  Ataxia,  p.  679.)  Post-encephalitic  choreiform  movements  have 
all  the  characteristics  of  those  of  chorea;  but  the  history  of  the  preceding 
encephalitis  removes  any  question.  Hysteria  is  not  often  a  cause  of 
difficulty  in  diagnosis  in  early  life.  The  movements  are  usually  more 
rhythmic  in  character,  and  although  they  may  sometimes  be  arrhythmic 
and  closely  simulate  those  of  chorea,  the  history  of  the  case  and  the 
presence  of  distinct  evidences  of  hysteria  serve  to  distinguish.  Hunting¬ 
don's  chorea  is  not  a  disease  of  childhood,  and  is  a  chronic  familial  dis¬ 
order  progressive  to  a  fatal  termination.  Habit  spasm  or  habit  chorea 
belongs  properly  to  the  class  of  tics.  Some  of  the  cases  resemble  the 
milder  instances  of  chorea  at  first  very  closely,  and  only  repeated  examina¬ 
tion  and  an  accurate  history  will  serve  to  distinguish.  The  course, 
however,  is  essentially  chronic  and  the  movements  are  limited  to  certain 
regions  and  can  be  restrained  by  the  efforts  of  the  child,  to  begin  again 
when  the  control  is  removed.  Finally  is  to  be  mentioned  chorea  electrica 
which  resembles  chorea  minor  in  name  only.  The  movements  are  pe¬ 
culiarly  sudden  and  the  speech  is  unaffected. 

Treatment. — To  prevent  chorea  in  those  of  a  neuropathic  tendency, 
excitable  disposition,  or  who  have  had  previous  attacks  of  the  disease, 
very  careful  regulation  should  be  made  of  the  general  life.  All  over-study 
at  school  should  be  carefully  guarded  against.  Undue  excitement  is  to 
be  shunned.  The  diet  should  be  light  and  digestible  to  avoid  the  possible 
influence  of  autointoxication.  The  general  health  should  be  maintained 
by  tonics  or  other  remedies  which  may  be  indicated.  So,  too,  those 
who  have  previously  had  rheumatism  should  have  all  possible  measures 
employed  to  prevent  exposure  to  cold  and  damp  in  order  to  avoid  recur¬ 
rence,  lest  chorea  also  develop. 

There  has  been  much  discussion  regarding  the  removal  of  the  tonsils  in 
the  line  of  treatment.  During  the  attack  it  does  not  seem  to  us  advisable. 
Whether  or  not  later  removal  will  prevent  subsequent  attacks  of  chorea  is 
uncertain,  in  spite  of  the  relationship  which  appears  to  exist  between 
rheumatism,  tonsillitis  and  chorea  (see  Vol.  I,  p.  734).  In  an  analysis  of 
515  cases  of  chorea,  made  by  Burr,1  93  had  previously  had  the  tonsils 
removed.  He  believes  the  procedure  is  of  no  value  as  a  preventive  measure. 

For  the  attack  itself  the  most  important  treatment  is  hygienic.  School 
should  be  stopped  at  once.  Even  in  the  mildest  cases  association  with 
other  children  is  to  be  avoided  lest  ridicule  and  the  over-excitement 
of  play  make  the  choreic  condition  worse.  No  thought  of  punishment  or 
of  scolding  should  be  entertained  by  the  parents.  Faulty  digestive  proc¬ 
esses  should  be  corrected  and  the  diet  made  plain  and  assimilable,  with 
the  omission  of  tea,  coffee  or  alcoholic  beverages.  Iron  is  to  be  adminis¬ 
tered  if  anemia  is  present.  A  life  out  of  doors  is  most  desirable,  but 
this  must  be  obtained  without  much  exercise.  In  fact,  one  of  the  most 
successful  methods  of  treatment  is  rest  in  bed,  certainly  for  a  part  of  the 
day.  This  should  be  insisted  upon  in  all  but  the  mildest  cases,  and  even 
in  these  it  is  advisable.  Rest  of  body  should  be  attended  by  rest  of  mind 

1  Atlantic  Med.  Jour.,  1925,  XXVIII,  568. 


Vol.  11—35 


THE  DISEASES  OF  CHILDREN 


546 

as  well,  and  visits  by  members  of  the  family  or  others  should  be  forbidden 
or  curtailed.  In  hospital  practice  patients  with  chorea  may  often  be 
screened  or  kept  in  separate  rooms  with  advantage..  With  regard  to 
isolation,  however,  judgment  must  be  used,  since  it  is  possible  for  oo 
strict  a  seclusion  to  produce  unhappiness  and  fretting,  and  thus  do  harm 
instead  of  good.  How  long  the  confinement  to  bed  shall  continue  is  an 
open  question.  My  own  custom  is  to  allow  the  child  to  be  up  when  the 
movements  have  become  decidedly  better,  without  having  entirely  dis¬ 
appeared,  although  the  exercise  taken  should  still  be  much  curtailed,  in 
suitable  weather  the  bed  should  be  kept  out  of  doors  during  the  day  if  a 
satisfactory  place  offers.  Daily  warm  tub-baths  or  warm  packs  are  often 
very  beneficial,  and  gentle  massage  is  also  sometimes  of  service  the 
worst  cases  of  chorea  demand,  necessarily,  forcible  restraint,  or  the  pad¬ 
ding  of  the  bed-stead  to  avoid  injury  of  the  body;  and  the  employment  of  a 
water-bed  is  often  necessary  to  prevent  bed-sores  Throughout  the 
whole  course  of  an  attack  of  chorea  the  heart  should  be  very  carefully 
watched,  and  even  the  mildest  cases  put  to  bed  on  the  first  development 
of  a  murmur;  while  the  duration  of  confinement  of  cases  already  there 

and  the  absence  of  excitement  is  to  be  lengthened. 

The  employment  of  drugs  intended  to  control  the  disease  is  not  very- 
satisfactory.  Arsenic  has  long  enjoyed  a  repute.  It  may  be  commenced 
in  doses  of  3  minims  (0.18)  of  Fowler’s  solution  3  times  a  day,  well 
diluted,  after  meals,  and  gradually  increased  in  the  course  of  a  week  to 
10  minims  (0.62)  3  times  daily,  if  no  evidence  develops  of  an  disturbance 
of  digestion,  pufhness  about  the  eyes,  or  albuminuria.  The  arsenic 
in  this  maximum  dosage  should  be  continued  for  a  week  more,  and  then 
the  administration  stopped  for  3  or  4  days,  after  which  the  full  dosage 
may  be  recommended  and  continued  for  another  2  weeks.  Yet  Ike 
administration  of  arsenic  is  not  without  danger.  I  have  seen  well-marked 
arsenical  neuritis  develop,  and  other  such  cases  have  been  reported,  oi 
pigmentation  or  the  skin  may  result.  More  recently  we  have  used 
hypodermic  or  intramuscular  injections  of  1  or  2  grams  (.065  or  .16)  ot 
sodium  cacohylate  daily,  and  in  some  cases  with  apparent  prompt 
improvement  following.  Arsenic  has  also  been  given  m  the  form  o 
arsphenamine  by  Talent,1  Bokay2  and  others,  and  rapid  improvemen  or 
decided  curtailing  of  the  course  of  the  disease  has  been  reported.  Bene- 
ficial  results  have  apparently  followed  the  employment  of  various  other 
arsenical  preparations  such  as  neosalvarsan.  Moffett  and  bmith  have 
seen  clinical  improvement  in  5  of  9  cases  after  3  intramuscular  injections 
of  sulphar sphenamine ,  giving  it  at  5-day  intervals  and  using  at  each 
tion  about  10  mg.  of  the  drug  for  each  kilogram  of  body- weight  (0.7 
grains  per  pound).  As  to  the  real  value  of  arsenic  or  any  other  drug  m 
curtailing  the  duration  of  chorea  there  is  room  for  doubt,  and  opinions  are 
not  uniform.  The  disease  has  a  natural  tendency  to  cease  of  itself,  and 
the  recovery  attributed  to  drugs  may  be,  in  fact,  in  no  way  due  to  them. 
Among  other  remedies  recommended,  antipyrine  often  lessens  the  sever¬ 
ity  of  the  movements  without  evidence  that  it  is  curative  of  the  disease. 
A  dose  of  1  grain  (0.065)  or  even  more  per  year  of  age,  given  3  times  a  day 
or  oftener,  may  be  administered  safely.  In  other  cases  the  bromi  es 
serve  the  same  purpose.  Luminal  seems  to  possess  an  undoubted  in  u 
ence  in  quieting  the  movements,  but  it  is  questionable  whether  it  shor  ens 
the  course.  Apomorphine  has  also  been  employed.  The  salicylates  have 

1  These  de  Paris,  1913.  . 

2  Deutsch.  Med.  Wochenschr.,  1911,  XXXVII,  111. 

3  Arch,  of  Pediat.,  1924,  XLI,  657. 
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been  highly  praised  for  cases  associated  closely  with  rheumatic  manifesta¬ 
tions,  and  for  the  purpose  also  of  preventing  the  development  of  endocar¬ 
ditis;  and  in  such  instances  they  should  certainly  be  tried,  although  the 
benefit  to  be  expected  is  problematical.  In  the  severest  cases  the  wet  pack 
may  be  advantageously  employed  and  such  remedies  as  chloral,  morphine, 
veronal,  and  hyoscine  hydrobromate  may  serve  to  lessen  the  violence  of 
the  movements  and  produce  sleep.  I  have  had  encouraging  results  with 
the  last-mentioned  drug.  Treatment  with  magnesium  sulphate  has  also 
been  employed,  using  Y  to  1  c.c.  (0.017  to  0.03  fl.  oz.)  of  a  25  per  cent, 
solution  for  each  20  lbs.  (9072)  of  body-weight  intraspinally.  While 
this  remedy  is  capable  of  lessening  the  severity  of  the  movements,  it  is  a 
procedure  distinctly  dangerous  if  sufficiently  large  doses  are  given.  The 
drug  may  also  be  administered  subcutaneously  or  intramuscularly,  but 
the  benefit  is  questionable.  Lyttle  and  Sutton1  obtained  good  results  with 
the  administration  of  thyroid  extract.  Simple  lumbar  puncture  is  also 
recommended.  A  method  of  treatment  proposed  by  Goodman2  and  used 
also  by  others  consists  in  drawing  blood  from  a  vein  of  the  patient,  separat¬ 
ing  the  serum,  and  injecting  this  into  the  spinal  canal  after  lumbar 
puncture,  and  after  the  withdrawal  of  an  equal  or  larger  amount  of  the 
spinal  fluid.  Very  brilliant  success  is  reported.  My  own  results  in  the 
few  cases  tried  have  not  been  very  satisfactory.  Porter3  used  intrathecal 
injection  of  horse-serum  in  severe  cases,  with  what  appeared  to  be 
undoubted  benefit;  but  is  not  sure  that  the  psychic  influence  of  the 
procedure  was  not  the  chief  agent.  The  repeated  subcutaneous  injections 
once  or  twice  daily  of  2  c.c.  (0.068  fl.  oz.)  of  cerebrospinal  fluid  obtained 
from  the  patient  has  been  employed  by  Block4  and  others  and  excellent 
results  claimed.  It  is  important  in  severe  cases  not  to  delay  the  beginning 
of  supporting  and  stimulating  treatment. 

After  recovery  from  chorea  a  period  of  several  weeks  should  elapse 
before  the  child  is  permitted  to  resume  school-life  or  other  exciting  con¬ 
ditions  ;  and  care  must  be  taken  also  to  improve  the  strength  and  remove 
any  anemia  which  may  remain.  For  these  cases,  and  for  those  which  are 
proving  refractory  to  treatment,  a  change  of  air  may  be  of  much  benefit. 

SPASMUS  NUTANS 
(Nodding  Spasm ;  Gyrospasm) 

Etiology. — This,  a  not  common  condition,  was  first  described  by 
Eberth.5  Raudnitz6  recorded  but  14  instances  in  52,213  sick  children  in 
the  Buda-Pest  Children’s  Hospital.  It  occurs  chiefly  in  infancy,  and 
especially  from  the  age  of  4  to  12  months,  although  cases  beginning  in  the 
2d  year  or  even  later  are  occasionally  seen.  It  is  somewhat  more  common 
in  females.  The  causes  are  various  and  their  method  of  action  not 
clearly  understood.  One  of  the  most  important  predisposing  factors 
is  rickets,  and  almost  all  the  cases  observed  in  infants  are  associated 
with  this  disease.  The  majority  of  the  instances  are  seen  in  the  winter. 
In  95  cases  analyzed  by  Thomson7  68  began  in  the  months  of  December, 
January  and  February,  and  nearly  70  per  cent,  of  the  174  reported  by 
Hermann8  occurred  during  these  months.  This  is  probably  due  to  the 

1  Amer.  Jour.  Dis.  Child.,  1923,  XXVI,  179. 

2  Arch,  of  Pediat.,  1916,  XXXIII,  649. 

3  Amer.  Jour.  Dis.  Child.,  1918,  XVI,  109. 

4  New  York  Med.  Jour.,  1920,  CXI,  949. 

5  Charite  Annalen,  1850,  I,  752. 

6  Jahrb.  f.  Kinderheilk.,  1897,  XLV,  145. 

7  Traits  des  mal.  de  l’enf.  Grancher,  1905,  IV,  278. 

8  Amer.  Jour.  Dis.  Child.,  1918,  XVI,  180. 
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lesser  amount  of  light  at  this  time  of  year;  since  residence  in  dark  houses 
and  streets  appears  to  be  a  very  important  cause  of  the  disease,  the  child 
having  to  turn  its  eyes  obliquely  or  upward  in  order  to  see  distinctly  such 
objects  as  toys  and  the  like.  Yet  there  are  often  encountered  cases  in 
which  no  history  of  the  influence  of  dark  rooms  can  be  elicited.  Any 
debilitating  disorder  may  aid  in  producing  the  symptoms,  as  may  likewise 
trauma  of  the  head.  The  association  or  the  occupying  of  dark  rooms  with 
the  development  of  head-nodding  was  first  pointed  out  by  Raudnitz. 

Symptoms  and  Course.-— The  symptoms  consist  in  either  an 
involuntary  nodding  of  the  head,  or  a  rotary  movement  of  it  from  side 
to  side.  The  range  of  movement  is  slight,  and  the  rapidity  about  once 
a  second  or  slightly  faster.  The  movements  may  be  constantly  present 
or  discoverable  only  at  times.  They  increase  with  the  efforts  to  fix  the 
eyes  upon  an  object,  and  disappear  during  sleep  or  if  the  eyes  are  band¬ 
aged.  Sometimes  they  are  observed  only  when  the  light  comes  in  a 
particular  direction.  The  infant  often  has  the  habit  of  holding  the  head 
obliquely  or  bent  a  little  backward. 

With  the  shaking  movements  of  the  head  there  is  nystagmus,  either 
of  one  or  both  eyes.  This  may  first  develop  at  the  same  time  with  the 
movements  of  the  head,  or  before  or  after  them.  The  movements  of  the 
eyes  are  rapid,  of  slight  extent,  and  may  occur  in  any  direction,  varying 
often  at  times  in  the  same  case.  Forcible  fixing  of  the  head  increases  the 
nystagmus.  In  some  cases  there  is  an  attendant  convergent  strabismus. 
The  intelligence  is  normal  and  the  disease  has  no  effect  upon  the  general 
health;  which,  however,  is  usually  previously  debilitated.  The  duration 
is  several  months  as  a  rule.  Occasionally  recurrence  is  observed,  or  the 
condition  may  drag  on  for  a  year.  The  prognosis  is  entirely  good. 

Diagnosis. — There  is  no  difficulty  attending  this.  The  age  of  the 
patient  and  the  absence  of  all  other  symptoms  than  those  described 
serve  to  distinguish  the  disorder.  Congenital  nystagmus  is  accompanied 
by  ocular  defect,  and  is  without  the  movements  of  the  head.  Eclampsia 
nutans,  to  which,  and  not  to  nodding  spasm,  the  title  “Salaam  convul¬ 
sion”  is  properly  applied,  is  a  rare  affection  of  older  subjects,  usually 
without  nystagmus,  and  attended  by  psychic  or  hysterical  manifestations. 
The  head-nodding  which  occurs  more  as  a  habit  (p.  568)  is  seen  in  older 
children,  is  not  accompanied  by  nystagmus,  and  has  a  much  larger 
range  of  movement.  The  rocking  of  the  head  on  the  pillow  observed  so 
often  in  rachitic  infants  is  an  entirely  different  affection,  slower  in  move¬ 
ment,  and  attended  by  symptoms  of  fretfulness  and  irritability. 

Treatment.— Therapeutic  measures  consist  in  remedying  the  in¬ 
sufficiency  of  light  and  other  bad  hygienic  conditions  in  the  dwelling, 
and  in  treating  the  rachitic  or  other  debilitating  disorders  present.  Anti- 
spasmodics  such  as  antipyrine  or  the  bromides  may  be  administered, 
but  are  scarcely  required. 


THE  TICS 

These  include  a  number  of  affections,  bearing  some  resemblance  to 
chorea.  Certain  of  them  are  probably  allied  to  hysteria. 

1.  Habit-spasm 

(Habit-Tic;  Simple  Tic;  Habit-Chorea) 

Etiology. — This,  the  most  frequent  of  the  tics,  is  a  common  con¬ 
dition  seen  oftenest  in  early  and  later  childhood.  Of  143  cases  studied 
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by  Sinkler1  109  first  developed  symptoms  between  5  and  15  years  of  age; 
74  were  males  and  69  females.  It  occurs  especially  in  those  with  a  neu¬ 
ropathic  disposition  or  inheritance,  and  develops  oftenest  when  the 
general  health  is  below  normal,  or  when  some  such  cause  as  overwork 
at  school  or  similar  mental  strain  is  operative.  There  is  frequently 
also  a  local  cause,  such  as  adenoids,  defective  vision,  or  localized  pain 
or  sense  of  discomfort  in  some  region,  which  determines  the  locality 
and  character  of  the  movements.  Occasionally  imitation  is  the  starting 
point  of  the  disease,  while  in  other  instances  the  movements  of  habit- 
spasm  may  persist  after  recovery  from  a  chorea. 

Symptoms. — These  consist  in  movements  oftenest  connected  with 
the  face;  such  as  twitching  or  distortion  of  the  mouth,  wrinkling  of  the 
forehead,  elevating  the  eyebrows,  forcible  winking,  and  the  like;  or 
there  may  be  sighing  or  sniffing,  or  jerking  movements  of  the  whole 
head.  The  movements  are  of  a  spasmodic  nature;  occur  at  irregular 
intervals;  are  only  occasional  at  first  but  soon  become  very  frequent;  are 
made  worse  by  exictement;  and  are  done  unconsciously,  although 
the  child  is  able  to  restrain  them  by  force  of  will.  Sometimes  the  effort 
at  control  produces  such  a  sensation  of  discomfort  that  the  patient  is 
unwilling  to  make  it.  Other  cases  have  jerking  movements  of  the  hands 
or  the  body,  especially  of  the  arms  and  shoulders,  while  others  exhibit 
repeated  forced  efforts  at  coughing.  There  may  be  only  one  sort  of 
movement,  or  a  number  of  various  kinds;  or  one  sort  may  be  replaced  by 
another. 

Prognosis  and  Diagnosis. — The  duration  of  the  disease  is  very 
uncertain.  Sometimes  it  lasts  but  a  few  months,  often  to  recur  if 
the  general  health  again  suffers  or  some  other  cause  becomes  active. 
In  other  cases  it  may  be  very  persistent,  lasting  for  years  or  perhaps 
for  a  life-time.  The  diagnosis  is  usually  easy.  Generally  the  much 
longer  duration  and  the  limitation  of  the  movement  to  the  face  or  to 
some  other  part  of  the  body  serve  to  distinguish  it  from  chorea.  When 
the  arms  as  well  as  the  face  are  involved,  the  diagnosis  from  chorea  may 
not  be  easy  at  the  first  examination. 

Treatment. — This  is  not  always  satisfactory,  especially  in  cases 
which  have  persisted  for  some  time.  It  is  very  important  to  enlist  the 
efforts  of  the  child  to  guard  against  and  control  the  movements.  The 
parents  should  call  the  attention  of  the  patient  to  the  matter  often  enough 
to  encourage  his  efforts,  but  not  so  frequently  that  this  degenerates  to 
nagging  or  makes  the  child  over-conscious.  \  ery  careful  discrimi¬ 
nation  must  be  used  in  this  matter  or  damage  instead  of  good  results. 
A  careful  search  is  required  for  all  possible  exciting  causes,  especially 
the  presence  of  adenoids  or  other  nasal  disease,  and  the  existence  of 
defective  vision,  and  the  proper  treatment  instituted.  Particulai 
attention  must  be  given  to  the  general  health.  In  some  cases  the  insist¬ 
ing  upon  rest  recumbent  a  portion  of  every  day  is  of  service.  As  far  as 
drugs  are  concerned,  arsenic  appears  to  be  the  most  beneficial.  Strych- 
nine  is  also  recommended. 

2.  Impulsive  Tic 
(Gilles  de  la  Tourette’s  Disease) 

This  condition,  studied  especially  by  Gilles  de  la  Tourette2  and  often 
bearing  his  name,  possesses  some  resemblance  to  habit-spasm  m  symptoms, 

1  Amer.  Jour.  Med.  Sci.,  1897,  CXIII,  559. 

2  Arch,  de  Neurol.,  1885,  IX,  19. 
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but  is  more  closely  allied  in  nature  to  hysteria  and  to  pyschasthenia. 
It  begins  oftenest  in  later  childhood  or  at  puberty,  is  of  very  much  less 
frequency  than  the  malady  just  described,  and  generally  exhibits  a 
marked  neuropathic  inheritance. 

The  symptoms  consist  in  convulsive  twitchings,  especially  of  the 
muscles  of  the  face  and  arms,  but  in  some  cases  of  other  parts  of  the  body 
as  well;  and  these  may  be  very  violent.  With  the  movements  is  asso¬ 
ciated  the  production  of  explosive  sounds,  such  as  a  loud  barking  cough; 
or  the  enunciation  of  certain  words.  A  frequent  symptom  is  the  tend¬ 
ency  to  repeat  several  times  a  word  just  heard  ( echolalia )  or  the  invol¬ 
untary  uttering  of  foul  language  ( coprolalia ).  This  is  generally  done 
at  the  same  time  as  the  impulsive  movements  take  place.  In  many 
cases  imperative  conceptions  are  associated  with  the  movements,  result¬ 
ing  in  the  child  performing  certain  acts,  such  as  the  touching  of  some 
object;  sudden  jumping;  counting  a  certain  number  of  times;  the  making 
of  hissing  sounds;  the  speaking  of  a  number  of  words  in  sequence,  and 
the  like. 

The  course  is  very  chronic,  and  the  prognosis  for  recovery  is  not 
favorable,  although  the  disease  occasionally  disappears.  The  diagnosis 
is  to  be  made  from  chorea  and  from  habit-spasm.  The  movements  are 
not  so  frequent  as  in  chorea  and  are  not  so  irregular,  and  this  latter  disease 
is  without  the  explosive  utterances  and  the  imperative  conceptions. 
Habit-spasm  is  like  impulsive  tic  in  many  of  the  movements,  but  does 
not  reach  the  same  degree  of  violence,  and  is  without  the  other  symptoms 
of  the  latter  disease. 

The  treatment  is  generally  unsatisfactory.  It  consists  in  efforts 
to  improve  the  underlying  neuropathic  disposition.  Isolation  and 
change  of  scene,  hydrotherapy,  gymnastic  exercises,  and  measures  to 
better  the  general  health  should  be  instituted.  Suggestion  may  be  of 
value  in  cases  possibly  of  a  hysterical  nature,  together  with  other  remedies 
suitable  in  that  disease.  The  patient  should  be  taught  self-control; 
but  not  too  much  notice  should  seem  to  be  taken  of  the  spasmodic  attacks. 

3.  Chorea  Electrica 

Several  forms  of  this  exist,  all  of  them  of  rare  occurrence,  and  none  of 
them  seen  before  later  childhood  or  puberty.  The  disease  appears  to 
belong  to  the  tics,  but  in  some  instances  may  be  a  manifestation  of 
hysteria,  or  possibly  of  epilepsy.  One  form  described  by  Dubini,1  seen 
in  adults  as  well,  exhibits  a  series  of  violent,  frequently  repeated,  con¬ 
vulsive  movements  of  various  parts  of  the  body,  especially  the  head  and 
neck,  resembling  those  produced  by  a  strong  electric  current.  Epilepti¬ 
form  convulsions  also  occur  and  paralysis  finally  develops,  with  wasting 
of  the  muscles  and  loss  of  faradic  contractility.  There  is  much  pain, 
but  generally  no  persistent  loss  of  consciousness  until  the  end,  when  coma 
may  appear.  The  disease  ends  fatally  in  a  few  weeks,  or  less  often  not 
until  after  a  year.  The  nature  is  unknown,  but  the  malady  has  been 
supposed  to  be  of  infectious  origin.  It  is  confined  chiefly  to  Italy. 

A  second  form  was  described  by  Henoch2  in  children  of  from  9  to  15 
years  of  age.  In  this  variety  there  are  sudden,  shock-like  contractions 
of  the  muscles  of  the  head  and  neck,  or  less  often  of  other  parts  of  the 
body.  Each  movement  is  of  a  momentary  duration  and  generally  slight 

1  Giorno  di  Milano  e  Gaz.  med.,  1849.  Ref.,  Bruns.,  Berl.  klin.  Wochenschr.,  1902, 
XXXIX,  1185. 

2  Vorlesungen  ii.  Kinderkr,,  1895,  193. 
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in  degree.  They  may  be  repeated  at  intervals  of  seconds  or  minutes, 
and  occur  by  day  and  occasionally  also  during  the  night.  Speech  is 
unaffected,  and  the  control  of  the  muscles  of  the  body  undisturbed 
except  at  the  moment  of  the  jerking.  The  cause  is  entirely  unknown, 
the  duration  is  of  long  continuance,  and  the  disease  uninfluenced  by 
treatment. 

A  third  form  was  observed  first  in  children  under  the  care  of  Ber¬ 
geron,  and  was  described  by  Berland1  in  1880.  The  movements  are 
similar  to  those  of  the  variety  just  described.  The  patients  are  generally 
anemic,  debilitated,  or  nervous,  or  at  least  of  a  nervous  ancestry.  The 
onset  is  usually  sudden,  sometimes  following  a  nervous  shock  of  some 
sort;  and,  unlike  Henoch’s  type,  the  prognosis  is  good.  All  this  makes 
the  disease  closely  allied  to  hysteria,  and  perhaps  a  manifestation  of  it. 

The  relationship  of  these  varieties  of  electric  chorea  to  each  other  and 
their  true  nature  are  uncertain.  The  diagnosis  is  to  be  made  from  habit- 
spasm  by  the  sudden  shock-like  character  of  the  movements;  from  impul¬ 
sive  tic  by  the  absence  of  echolalia  and,  in  the  last  two  forms,  the  lessei 
excursion  of  the  movements  and  the  absence  of  mental  disturbance. 
Chorea  minor  exhibits  more  wide-spread,  irregular,  and  less  sudden  jerking 
and  speech  is  often  involved.  Paramyoclonus  multiplex  has  perhaps 
the  closest  similarity  of  appearance  to  electric  chorea;  but  movements 
involve  especially  the  extremities  and  are  symmetrical,  and  there  are 
sensorv  disturbances.  Yet  paramyoclonus  and  the  electric  chorea  of 
Henoch  are  held  by  many  to  be  identical.  Post-encephalitic  movements 
occasionally  resemble  electric  chorea. 


NERVOUS  CHILDREN 

(Neuropathic  Children;  Nervousness;  Neuropathic  Diathesis) 

In  a  broader  sense  this  term  includes  children  suffering  from  one  or 
more  of  a  number  of  different  conditions  such  as  disturbances  of  sleep, 
headache,  neurasthenia,  bad  habits,  and  hysteria.  It  does  not  follow, 
however,  that  all  children  with  some  of  these  manifestations  are  neces¬ 
sarily  to  be  classed  among  the  simply  “ nervous;”  and  for  this  reason 
these  individual  topics  referred  to  will  receive  independent  consideration. 

Etiology. — In  the  narrower  sense  here  employed  there  are  many 
children  who,  without  necessarily  suffering  from  any  distinct  nervous 
disease  of  moment,  are  to  be  denominated  nervous.  (Simple  endogenous 
nervousness;  Cramer.)2  Usually  there  is  an  inherited  tendency to  nerv¬ 
ousness,  one  or  both  of  the  parents  or  other  members  of  the  family  being 
distinctly  of  this  character.  There  is  this  underlying  neuropa  ic 
basis  present  in  most  cases,  only  sufficient  to  produce  t  e  symp  oms, 
or  to  permit  of  their  developing  or  growing  worse,  under  the  influence  of 
exciting  causes.  Among  these  causes  are  the  natural  p  U81*) 
anatomical  peculiarities  of  early  life.  There  is,  m  tie  is  ?  f'0  ’ 
incomplete  development  of  the  centers  m  the  cerebral  cortexvwl^^on;he; 
quent  lack  of  control  over  reflex  excitations.  There  is,  furt^er’  .t^e 
rapid  growth  of  the  intellect  and  the  interest  m  the  outside  worid,  with¬ 
out  a  balancing  experience  and  judgment.  These  con  I  ions  av 
development  of  nervous  symptoms  in  those  with  oi  W1  1  . 

nervous  disposition.  There  is  also  the  very  strong  en  eA*A 
tion  seen  in  early  life,  which  may  readily  give  rise  to  pathological  ner\  om 

1  Ref.  Bezy  in  Grancher,  etc.,  Traite  des  mal.  de  1’enf  1?05JV,  377. 

2  Bruns,  Cramer  and  Ziehen,  Handb.  d.  Nervenkrankh.  im  Kmdersalter,  191Z,  zz. 
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states.  Further,  with  the  imperfect  establishment  of  the  final  relation¬ 
ships  which  will  exist  later,  there  is  combined  an  amount  of  mental  and 
physical  strain  undergone  by  children  from  early  infancy  through  the 
school-years  which  is  enormous,  and  the  evil  influence  of  this  on  many 
subjects  is  great;  since  a  child  will  exert  itself  physically  at  play  until 
absolutely  tired  out,  or  will  be  allowed  to  spend  many  more  hours  of 
confinement  at  mental  work  in  school  than  many  of  its  seniors  could  well 
endure.  This  overstrain  of  body  and  of  mind  in  the  absence  of  proper 
control  by  the  parents,  or  even  abetted  by  them,  is  a  very  important 
cause  of  the  development  of  nervousness.  The  constant  association  with 
nervous  excitable  relatives  is  another  cause,  as  are  the  efforts  to  make  an 
infant  learn  quickly,  or  to  show,  in  general,  evidences  of  precocity. 
Many  infants  are  kept  up  late  at  night  or  disturbed  at  other  times  for 
the  benefit  of  the  older  members  of  the  family  or  of  visitors;  with  for¬ 
getfulness  of  their  absolute  need  of  many  hours  of  sleep  and  of  much 
mental  quiet  at  other  times.  On  the  other  hand,  one  often  sees  the 
development  of  nervousness  in  an  only  child  who  is  pampered  and  over¬ 
guarded  by  the  parents,  mingles  only  with  older  persons,  and  is  without 
that  association  with  other  children  which  is  so  important  for  proper 
mental  development. 

The  influence  of  school-life  has  already  been  referred  to.  Undue 
mental  labor;  worry  about  unfinished  lessons  and  imperfect  recitations; 
the  strain  of  keeping  near  the  head  of  the  class;  the  fear  that  he  will  fail  to 
pass  examinations;  are  all  powerful  influences  for  the  development  of 
nervousness  in  a  child  predisposed  to  it.  Many  of  the  teachers,  and  still 
more  the  parents,  are  to  blame,  but  often  the  fault  lies  in  the  school- 
system.  There  should  be  no  method  which  forces  all  children  to  keep  the 
same  pace  in  the  same  studies.  Finally  may  be  mentioned  shock,  fright, 
trauma  of  any  sort,  or  the  influence  of  some  debilitating  disease.  This 
last  results  in  a  degree  of  malnutrition  which  tends  to  produce  viscerop¬ 
tosis,  constipation,  poor  appetite  and  the  like  and  predisposes  to 
nervousness. 

Symptoms.— -The  symptoms  seen  in  the  nervous  child  are  very 
varied  and  differ  with  the  individual.  They  may  appear  even  in  the 
1st  year  of  life.  At  this  time  are  observed,  for  instance,  such  manifesta¬ 
tions  as  vomiting  produced  by  such  causes  as  slight  emotional  excite¬ 
ment  or  a  trifling  alteration  in  the  taste  of  the  food;  the  refusal  to  take 
any  new  article  of  diet  (see  Anorexia  Nervosa,  p.  68) ;  starting  from  sleep 
from  very  insignificant  causes,  such  as  a  slight  noise  or  light  in  the 
room;  precocious  development  in  various  directions;  the  early  acquiring 
of  unusual  fear  of  or  great  shyness  at  the  approach  of  strangers;  thigh- 
friction;  very  active  emotional  facial  expression;  excitement  without 
sufficient  reason;  and  the  like.  Babies  of  this  class  are  often  subjects  of 
imperfect  nutrition  shown  in  various  ways. 

Older  children  of  the  neurotic  type  frequently  are  delicately  built, 
anemic,  easily  tired  mentally  and  physically,  suffer  readily  from  digestive 
disturbances,  and  have  capricious  appetites.  There  may  be  a  tendency 
to  cardiac  irregularity  or  rapid  respiration.  Nervous  coughing  or 
vomiting  is  sometimes  seen  following  any  excitement.  Some  of  the 
stigmata  of  degeneration  to  be  described  later  (p.  579)  may  be  present, 
but  are  by  no  means  necessary  accompaniments;  or,  on  the  other  hand, 
may  exist  without  any  evidence  of  nervousness.  These  nervous  child¬ 
ren  are  very  impressionable,  emotional,  and  easily  excited,  and  express 
this  to  a  degree  in  excess  of  that  seen  in  normal  children.  In  some  cases 
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there  is  an  unusual  movement  of  the  face  during  speech,  with  the  pro¬ 
duction  of  grimaces.  The  power  of  imagination,  always  great  in  a  child, 
is  unusually  developed,  and  may  be  the  cause  of  terror  at  night  from  the 
images  which  the  mind  creates,  and  often  of  fear  of  remaining  alone  or 
without  a  light.  Nervous  children  are  disposed  to  worry  or  fret;  are 
timid;  unduly  anxious  over  minor  matters;  and  in  some  instances  have 
an  uncontrollable  fear  of  harmless  animals  and  other  objects.  Some¬ 
times  this  very  characteristic  tendency  to  fear  or  dread  is  originally 
awakened  by  ill-considered  remarks  of,  or  a  story  told  by,  the  parents, 
nurses,  or  companions.  In  other  instances  it  seems  to  arise  chiefly 
from  the  child’s  power  of  imagination.  Nervous  children  are  sensitive, 
and  slight  reproach  or  reproof  is  the  cause  of  unhappiness  and  morbidity. 
This  self-consciousness  makes  them  shy  with  strangers  and  even  with 
associates.  Various  idiosyncrasies  are  liable  to  develop  as  a  result  of 
the  nervous  condition.  At  school  and  at  home  the  children  may  be 
conscious  of  the  difference  between  themselves  and  others,  and  they 
may  become  self-repressed,  reticent  and  silent;  self-conscious  and  brood¬ 
ing.  Headache  is  a  common  and  troublesome  symptom. 

The  intellectual  power  of  the  nervous  child  is  often  unusually  great, 
and  the  mastering  of  the  school-work  is  a  matter  of  no  difficulty.  In 
other  cases  the  power  is  only  normal,  and  the  vanity  of  the  parent  or 
child  makes  preeminence  at  studies  attained  only  by  undue  effort.  In 
very  many  the  inteflectual  power  becomes  easily  fatigued  on  slight  mental 
exertion,  and  the  child  finds  it  difficult  to  keep  up  with  classmates  at 
school. 

Course  and  Prognosis. — The  state  of  nervousness  may  be  of  but 
temporary  duration  when  the  exciting  cause  was  a  rapidly  acting  one, 
such  as  trauma  or  acute  illness.  When  once  thoroughly  established,  or 
of  long  existence,  only  prolonged  treatment  can  be  of  avail.  If  not 
properly  cared  for  the  condition  readily  passes  beyond  the  domain  of 
mere  nervousness  into  that  of  neurasthenia,  psychasthenia,  psychoses,  or 
other  nervous  disorder.  Yet  the  prognosis  for  nervous  children  is  not 
entirely  unfavorable  under  proper  management.  The  underlying 
neuropathic  tendency,  present  in  practically  all  cases  and  usually  inher¬ 
ited,  always  remains,  but  may  cease  to  give  trouble  if  the  life  is  properly 
regulated.  The  outcome  often  depends  on  the  care  and  exactness  with 
which  the  treatment  can  be  carried  out;  and  especially  on  how  well  the 
parents  can  be  instructed  in  the  proper  management  of  the  child.  It 
is  to  be  remembered  that  the  strain  thrown  upon  these  children  must 
continue  always  to  be  in  accord  with  the  diminished  resisting  power 
which  is  characteristic  of  them;  otherwise  at  any  time  during  life  there 
may  be  a  return  of  nervous  symptoms. 

Diagnosis. — There  is  much  confusion  in  the  conception  and  definition 
of  some  of  the  forms  of  neuropathic  and  allied  disorders,  and  a  sharp 
differentiation  cannot  always  be  made.  This  applies  especially  to  simple 
nervousness,  neurasthenia,  hysteria,  and  psychasthenia.  They  appear 
to  shade  into  each  other,  or  to  be  variously  combined,  often  making 
the  diagnosis  difficult.  The  diagnosis  of  simple  nervousness  rests  upon 
the  congenital  origin  usually  present;  the  absence  of  intellectual  defect; 
the  easily  developed  mental  and  bodily  fatigue;  the  tendency  to 
excitability  and  timidity;  and  the  other  symptoms  as  detailed.  Neur¬ 
asthenia,  as  it  occurs  in  children,  does  not  necessarily  possess  any  congeni¬ 
tal  origin  but  may  be  acquired.  In  the  stricter  sense  as  employed  by 
Cramer1  it  is  characterized  by  the  excessive  degree  of  weakness  and 

1  Loc.  dt.,  21. 
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irritability  of  mind  and  body.  Psychopathic  children  may  exhibit  some 
of  the  characters  of  the  neuropathic,  but  with  the  addition  of  a  great 
predominance  of  psychic  manifestations.  The  condition  is  congenital  m 
origin.  Some  of  the  stigmata  of  degeneration  are  liable  to  be  exhibited. 
The  state  of  the  intelligence  is  variable.  Hysteria  is  characterized  by 
defective  will-power,  emotional  excitability,  and  the  control  of  the  body 
and  mind  by  perverted  notions  and  fixed  ideas,  which  are  not  uncom¬ 
monly  produced  by  suggestion  (Rachf ord) . 1  , 

Treatment.— This  is  difficult  and  tedious.  From  early  infancy  the 
evidence  of  a  neurotic  disposition  must  be  watched  for  and  the  develop¬ 
ment  or  increase  of  symptoms  guarded  against  by  proper  education  and 
control.  Late  hours,  broken  sleep,  excitement  of  the  young  baby  by 
visitors,  and  other  disturbing  causes  are  to  be  carefully  shunned.  Later 
in  infancy  great  caution  must  be  used  against  forcing  the  baby  into  pre¬ 
cocity  bv  strenuous  efforts  to  teach  it  to  talk  or  walk.  Both  ™lls 
period  and  after  it  there  must  be  an  abundance  of  mental  and  bodily 
rest  and  of  sleep.  It  is  especially  in  the  school-years .  that  constant 
supervision  is  required,  and  most  careful  judgment  used  m  the  manage¬ 
ment  of  the  nervous  child.  A  middle  ground  must  be  chosen  between  too 
much  and  too  little  study.  The  child  must  necessarily  receive  instruction, 
and  too  constantly  keeping  at  home  from  school  but  makes,  him  lazy 
and  indifferent.  This  must  never  be  permitted.  It  is  very  important 
to  obtain  association  with  other  children,  and  the  removal  of  a  child 
entirely  from  school  gives  him  no  occupation  and  no  playmates,  and 
makes  him  feel  that  he  is  an  invalid.  The  question  of  schooling  is  thus  a 
most  difficult  one,  and  is  purely  an  individual  matter,  Most  important 
is  it  that  the  parents  shall  cease  to  pamper  a  nervous  child  or  to  yield  to 
all  his  whims,  supplying  specially  prepared  articles  of  diet  according 
to  his  fancies,  and  constantly  showing  a  very  manifest  anxiety  over  his 
condition.  This  concentrates  his  thoughts  upon  himself.  It  uj  a  com¬ 
mon  habit  of  parents  to  show  their  anxiety  and  to  detail  a  child’s  nervous 
symptoms  to  the  physician  in  the  presence  of  the  patient.  This  mus 

never  be  allowed.  .  . 

One  of  the  most  vital  elements  of  treatment  is,  unfortunately,  one 

which  frequently  cannot  be  fulfilled;  viz.,  the  removal  entirely  from  t  e 
nervous  influence  of  home-associations.  The  sending  of  the  child  to  a 
boarding  school  is  often  greatly  to  be  desired.  In  other  instances  the 
spending  of  the  summer- vacation  where  there  are  new  sights  and  associa¬ 
tions  is  of  very  great  benefit;  localities  always  being  selected  where  there 
are  other  children  to  be  had  as  playmates.  The  direct  influence  o 

change  of  climate  is  in  itself  beneficial.  . 

Naturally,  every  method  possible  must  be  employed  to  improve  the 
general  health;  such  as  properly  chosen  gymnastic  exercises,  life  m  e 
open  air;  exercise  out-of-doors;  suitable  diet;  and  the  treatment  of  any 
disordered  condition  present.  After  the  occurrence  of  any  acute  illness 
there  should  be  no  haste  in  returning  the  child  to  school;  since  the  streng 
of  nervous  children  often  suffers  decidedly  during  the  attack.  Through¬ 
out  there  must  be  encouragement  given,  and  the  symptoms  openly  .made 
light  of  rather  than  dwelt  upon.  The  unreasoning  timidity  which  is 
usually  present  is  to  be  managed  carefully.  Thus  a  nervous  child  who 
has  developed,  for  instance,  a  fear  of  sleeping  in  the  dark,  should  be 
allowed  a  light  in  the  room,  and  that  without  question.  Nothing  can  be 
accomplished  by  compulsion  in  such  cases;  but  encouragement  will  ai 

1  Neurotic  Disorders  of  Children,  1905,  328. 
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greatly.  Disciplining  nervous  children  is,  of  course,  required  on  occa¬ 
sion,  or  they  become  self-willed  and  uncontrollable;  but  such  forms  must 
be  chosen  as  cannot  awaken  fright  or  other  nervous  shock,  lest  the  nervous 
symptoms  are  made  worse  thereby. 

NEURASTHENIA 

In  the  condition  of  Nervousness,  as  just  described,  are  included 
many  of  the  cases  designated  by  some  writers  as  neurasthenia.  In  the 
narrower  sense  here  employed,  following  to  some  extent  the  defini¬ 
tion  of  Cramer,1  neurasthenia  in  children  is  an  uncommon  affection. 

The  cause  may  be  an  underlying  congenital  predisposition,  but  this 
does  not  appear  to  be  necessary,  and  the  disorder  may  come  on  in  chil¬ 
dren  previously  healthy,  produced  by  excessive  over-work  at  school  or 
in  other  ways,  and  being  then  acquired.  The  condition  is  a  chronic 
one  and  the  symptoms  are  to  some  extent  those  seen  in  nervous  children; 
but  especially  marked  is  a  profound  exhaustion  of  the  mental  and  bodily 
powers,  very  often  combined  with  severe  prolonged  headache  and  attacks 
of  fainting.  The  children  are  pale,  anemic,  and  often  with  the  nutrition 
much  impaired,  and  complain  of  great  fatigue.  There  is  frequently  loss 
of  appetite,  constipation  or  diarrhea,  insomnia,  depression,  irritability, 
or  easily  aroused  emotions.  In  some  cases  there  is  increase  of  the  ten¬ 
don-reflexes  with  diminution  of  those  of  the  throat  and  cornea;  trem¬ 
bling  of  the  eyelids  and  hands;  inequality  of  the  pupils,  and  stammering 
speech.  The  intellect  is  unaffected  except  for  the  mental  asthenia  which 
renders  long-continuance  of  thought  impossible. 

The  duration  of  the  disease  is  long,  even  under  favorable  circum¬ 
stances,  and  some  years  may  be  required  in  severe  cases  before  recovery 
is  obtained.  The  affection  is,  however,  a  curable  one. 

Treatment  consists  primarily  in  removing  the  causes  of  the  ex¬ 
hausted  nervous  condition.  Great  physical  and  mental  repose  is  re¬ 
quired.  Rest  in  bed  may  be  needed  for  a  time,  with  removal  from  all 
exciting  surroundings.  Then  change  of  air  and  scene  are  advisable,  with 
massage  and  hydrotherapeutic  measures.  Constant  encouragement  of 
the  patient  is  necessary  in  order  to  remove  the  mental  depression. 

HEADACHE 

Etiology  and  Symptoms. — Headache,  although  but  a  symptom, 
may  be  dependent  upon  so  many  and  such  diverse  conditions  that  some 
review  of  its  causes  and  indications  is  necessary.  It  is  probably  not 
common  in  infancy,  although  this  is  something  which  cannot  be  deter¬ 
mined  with  absolute  certainty;  and  in  early  childhood  it  occurs  less 
frequently  than  later.  Among  the  different  varieties,  some  of  them 
distinctly  overlapping,  may  be  mentioned  the  following : 

1.  Headache  Attendant  upon  Organic  Diseases  of  the  Brain  or  Men¬ 
inges. — This  is  seen  in  various  conditions,  such  as  intracranial  tumor, 
meningitis  of  various  forms,  poliomyelitis,  abscess  of  the  bram,  sinus- 
thrombosis  and  syphilis.  The  pain  is  more  or  less  persistent,  frequently 
severe,  and  localized.  In  meningitis  it  is  often  situated  in  the  occiput. 

2.  Headache  with  Infectious  Diseases.— Headache  is  common  among 
the  prodromal  symptoms  of  many  infectious  diseases,  especially  typhoid 
fever,  scarlet  fever,  and  diphtheria.  The  frontal  situation,  the  lack  o 
persistence  for  more  than  a  few  hours  or  days,  and  the  association  of  re\  ei 
and  other  symptoms  are  aids  to  the  correct  diagnosis. 

1  Bruns,  Cramer,  and  Ziehen,  Handb.  d.  Nervenkrank.  im  Kindersalter,  1912,  21. 
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3.  Toxemic  Headache. — Especially  to  be  mentioned  here,  as  of  very 
common  occurrence,  is  that  dependent  upon  gastrointestinal  disorders. 
This  is  frequently  denominated  “  bilious  headache/’  being  associated 
with  distinct  symptoms  of  indigestion,  as  vomiting,  coated  tongue,  loss 
of  appetite,  malaise,  and  often  constipation.  This  form  of  headache  is 
generally  frontal  or  vertical.  Much  less  frequent  in  children  is  the  head¬ 
ache  resulting  from  the  toxic  influence  of  metallic  or  other  poisons,  such 
as  lead,  alcohol,  opium,  carbonic  dioxide  and  the  like. 

4. -  HeadachejDue  to  Disturbance  of  the  Cerebral  Circulation. — Most 
prominent  here,  and  very  often  observed,  is  that  produced  by  ane¬ 
mia.  This  headache  is  frontal  or  oftener  vertical,  dull,  and  most  marked 
in  the  morning.  The  presence  of  distinct  signs  of  anemia  and  other 
symptoms  readily  produced  by  this  will  be  noticed.  Hyperemia  of 
the  brain  is  likewise  a  cause  of  headache  ( congestive ■  headache ) .  This 
may  sometimes  be  seen  in  pertussis,  cardiac  disease,  difficult  or  delayed 
menstruation  in  girls  approaching  puberty,  sunstroke,  and  intense  men¬ 
tal  activity.  It  is  sometimes  attended  by  flushing  of  the  face  and  injec¬ 
tion  of  the  eyes. 

5.  Nervous  Headache. — This  is  a  marked  symptom  in  the  case  of  the 
nervous  children  already  described  (p.  551).  It  may  be  brought  on  or 
increased  by  mental  work  or  bodily  fatigue.  Among  other  causes  are 
hysteria,  neurasthenia,  and  epilepsy.  This  headache  is  liable  4to  occur 
day  after  day,  and  is  frequently  vertical.  Many  of  the  “school-head- 
aches”  are  of  this  nature.  Anemia  and  insomnia  are  often  attendant 
symptoms. 

6.  Headache  Depending  upon  Disorders  of  the  Special  Senses.  The 
most  frequent  variety  of  this  class  is  the  headache  due  to  eye-strain.  It 
is  frontal  or  occipital  in  position,  and  is  prone  to  develop  after  the  eyes 
have  been  used  for  study,  or  after  prolonged  exposure  to  bright  light. 
Conjunctivitis  or  keratitis  is  present  in  some  cases.  Disorders  of  the 
nose,  such  as  adenoids,  rhinitis  and  polypi,  may  be  a  reflex  cause  of  head¬ 
ache;  and  otitis  may  produce  an  intense  pain  in  the  parietal  or  temporal 
region. 

7.  Neuralgic  Headache. — This  is  produced  by  many  of  the  causes 
mentioned,  but  is  not  as  common  as  in  adult  life.  Its  principal  charac¬ 
teristic  is  that  it  is  limited  to  the  distribution  of  certain  of  the  cranial 
nerves.  The  pain  is  sometimes  supra-orbital ;  oftener  it  is  situated  lower 
on  the  face  and  is  dependent  upon  the  existence  of  carious  teeth. 

8.  Uremic  Headache. — This  form  of  headache  is  less  frequent  than 
in  adult  life.  It  is  generally  occipital  and  may  occur  either  in  the 
acute  or  the  chronic  stage  of  nephritis.  The  presence  of  other  symptoms 
of  the  disease  and,  especially,  the  examination  of  the  urine  aid  in  the 
diagnosis. 

9.  Migraine  (Sick  headache;  hemicrania). — Headache  of  this  nature 
has  features  which  are  very  distinctive.  It  may  occur  in  children,  although 
much  less  frequently  than  later.  Neumann1  reports  out  of  43  cases  9 
beginning  at  from  2  to  5  years  of  life;  21  from  6  to  10  years,  and  13  from 
11  to  15  years.  In  my  own  experience  it  is  very  uncommon  in  children. 
It  is  often  directly  hereditary,  or  may  occur  in  those  with  an  inherited 
neurotic  or  gouty  tendency.  The  nature  of  the  cause  is  not  certainly 
determined.  A  toxemia  has  been  assumed  to  be  operative,  as  has  also 
cerebral  anemia  or  cerebral  congestion  and  conditions  of  faulty 
metabolism.  Females  are  oftener  the  subjects  of  the  disease.  Some 

1  Deutsche  Klinik,  1905,  VII,  402. 
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slight  cause  may  start  an  attack;  such  as  fatigue,  indiscretion  in  diet, 
emotional  disturbance,  and  the  like.  The  attacks  occur  more  or  less 
periodically  at  intervals  of  weeks  or  months,  and  appear  to  be  largely 
independent  of  the  state  of  the  general  health.  They  begin  usually  with 
prodromal  symptoms  of  varying  nature,  such  especially  as  derangements 
of  vision  or  some  sort  or  vertigo  Very  soon  there  follows  a  headache  of 
intense  severity,  generally  on  one  side  of  the  head.  This  may  be  accom¬ 
panied  or  preceded  by  various  nervous  manifestations,  among  them 
photophobia,  tinnitus,  parsesthesia  in  the  limbs,  vertigo,  or  temporary 
difficulty  in  speech.  The  face  is  flushed  or  pale.  The  prodromata  last 
a  few  minutes  or  longer.  The  pain  continues  some  hours  and  is  followed 
by  nausea  or  vomiting;  and  then  by  deep  sleep  from  which  the  patient 
wakens  free  from  pain.  Rachford1  has  seen  the  attacks  of  recurrent 
vomiting  in  childhood  replaced  later  by  migraine.  Curschman2  thinks 
that  migraine  is  much  more  frequent  in  early  life  than  is  generally  believed, 
and  that  it  may  occur  even  in  infancy.  He  includes  in  this  category, 
however,  many  conditions  involving  abdominal  pain  such  as  umbilical 
colic,  in  which  the  headache  was  absent  or  slight. 

Diagnosis  of  Headache. — The  diagnosis  of  headache  of  any  of  these 
sorts  is  that  of  the  nature  of  the  cause.  Localized  persistent  pain  in  the 
head  depends  oftenest  upon  organic  disease  of  the  brain;  that  in  the 
course  of  a  certain  nerve  is  neuralgic  in  nature;  temporary  headache 
with  fever  is  most  frequently  from  gastrointestinal  disturbance,  or  occurs 
with  the  onset  of  some  febrile  disease;  periodic  headache  may  be  due  to 
migraine;  frequently  recurring  headache  may  depend  upon  nervous  con¬ 
ditions,  anemia,  or  eye-strain.  The  position  of  the  pain,  too,  is  often 
to  a  certain  extent  a  guide  to  the  cause.  Frontal  headache  is  most  fre¬ 
quently  from  eye-strain,  disease  of  the  nose,  anemia,  or  gastrointestinal 
disturbances.  Vertical  headache  is  generally  of  a  nervous  nature,  or 
the  result  of  anemia.  Occipital  headache  is  often  from  eye-strain,  otitis, 
or  pharyngitis.  Yet  only  careful,  long-cont#inued  study  will  serve  to 
determine  the  cause  in  very  many  instances. 

Treatment. — This  is  necessarily  most  varied,  depending  upon  the 
etiology.  Iron  is  required  if  there  is  anemia;  nitroglycerine  if  the  head¬ 
ache  is  accompanied  by  pallor  and  high  arterial  tension;  strychnine  when 
there  is  evidence  of  general  debility.  Correction  of  ocular  defects  should 
be  made.  In  every  case  the  cause  should  be  diligently  sought  for  and 
appropriate  treatment  instituted.  Apart  from  this  is  the  direct  rebel 
of  the  headache  at  the  time.  Rest,  both  bodily  and  mental;  mustard 
plasters  to  the  back  of  the  neck;  hot  foot-baths;  cold  cloths  or  an  ice- 
bag  to  the  head;  the  application  of  the  various  menthol-pencils  or  head¬ 
ache-colognes,  are  each  serviceable  in  certain  cases.  The  administration 
of  drugs  to  relieve  the  pain,  such  as  the  coal-tar  derivatives  carefully 
employed,  may  be  necessary  in  some  instances.  In  very  frequently  recur¬ 
rent  headaches  from  any  source,  these,  as  well  as  opiates,  should  be 
avoided  on  account  of  the  danger  of  establishing  a  habit. 

Disorders  of  Sleep 

The  physiology  of  sleep  is  so  imperfectly  understood  that  a  discussion 
of  it  is  not  warranted  at  this  time.  The  disorders  oi  sleep  are  of  varied 
nature  and  may  be  due  to  very  diverse  causes.  The  following  conditions 
may  receive  attention : 

1  Diseases  of  Children,  1912,  259. 

2  Miinch.  med.  Wochenschr.,  1922,  LXIX,  1/47. 
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INSOMNIA.  DISTURBED  SLEEP 

Etiology. — The  need  of  abundant  sleep  is  great  in  early  life.  The 
number  of  hours  which  may  be  fairly  allotted  as  sufficient  has  already 
been  mentioned  (Vol.  I,  p.  70).  During  the  1st  year  the  greater  part  of 
the  twenty-four  hours  should  be  passed  m  sleep.  Under  many  conditions 
the  infant  or  child  is  unduly  wakeful  or  the  sleep  is  mu°h  disturbed. 
4mong  the  many  frequent  causes  in  infancy  is  hunger,  and  this  should 
always  be  thought  of  in  the  case  of  infants  who  cry  much  of  the  night 
without  evidence  of  actual  disease  of  any  sort.  In  other  instances  pam 
or  discomfort  of  some  kind  is  the  agent,  usually  gastrointestinal,  and 
sometimes  from  over-feeding.  This  may  be  intense  enough  to  cause 
loud  outcries,  or  only  sufficient  to  produce  wakefulness  and  fretting 
In  an  analogous  manner  eczema  may  make  a  child  cry  much  of  the  night 
from  the  severity  of  the  itching;  or  pain  in  some  other  region  of  the  body, 
as  in  the  ear,  may  have  the  same  result.  Less  intense  causes  of  irritation 
may  be  operative,  such  as  a  wet  diaper,  an  uncomfortable  bed,  or  the 
existence  of  fever.  Nervous  infants  may  be  very  wakeful,  either  crying 
during  the  night  or  sometimes  lying  awake  m  an  entirely  happy  frame  ot 
mind  This  nervousness  is  sometimes  inherent;  sometimes  brought 
about  by  the  nervous  anxiety  of  the  mother  or  nurse  Rickets  is  a 
frequent  cause  of  this  nervous  wakefulness.  Many  such  children  are 
prevented  from  sleeping  by  a  light  in  the  room  or  by  some  unusual  noise. 
A  very  potent  cause  is  undue  excitement  before  the  sleeping  hour  as, 
for  instance,  when  the  father  returning  from  business  amuses  himself  by 
playing  with  the  baby.  Still  other  infants,  from  over-fatigue  or  a  defer¬ 
ring  of  the  usual  time  for  being  put  to  bed,  become  too  tired  to  sleep. 
Rooms  which  are  poorly  ventilated  or  too  warm  dispose  to  wakefulness, 
and  either  insufficient  or  too  heavy  bed-coverings  may  have  the  same 
effect.  A  very  important  etiological  factor  is  improper  training  such  as 
the  taking  of  a  child  up,  walking  with  it,  rocking  it,  giving  the  bottle  or 

the  breast,  and  the  like,  the  moment  it  begins  to  cry. 

After  the  period  of  infancy,  disturbed  sleep  is  common  in  nervous, 
anemic  children,  or  in  those  with  digestive  disturbances  or  suffering  rom 
any  form  of  pain.  Mental  work  is  a  frequent  factor  during  sc  00  1 
and  the  existence  of  fever  or  of  cold  feet  is  also  a  cause.  Especia  y  o  e 
mentioned  is  the  receiving  of  very  decided  mental  impressions,  as  rom 
hearing  exciting  stories  or  undergoing  emotional  excitement  of  any  sort, 
even  pleasurable,  shortly  before  going  to  bed.  This  rnay  a  Pro  1  ’G 
source  of  insomnia  or  of  sleep  disturbed  by  dreaming.  Often  a  nervous 
child  develops  an  abnormal  fear  of  being  alone  at  night,  for  reasons  which 
are  sometimes  not  clear  to  itself;  and  this  naturally  produces  inability 
to  go  to  sleep.  Disease  of  the  heart  or  lungs  accompanied  by  dyspnea 
or  cough  will  prevent  sound  sleep,  and  adenoid  growths  o  e 
pharynx  may  act  in  a  similar  manner.  The  pains  of  mcipien  ip 
joint  disease  often  cause  sudden  waking,  and  obstinate  insomnia  at  night 
is  a  not  infrequent  sequel  of  epidemic  encephalitis.  , 

Svmptoms.— There  may  be  actual  insomnia,  or  only  disturbance 
of  sleep.  Sometimes  the  children  lie  awake  for  hours  after  going  to  bed 
instead  of  quickly  falling  asleep  as  a  normal  child  should;  but  later  m  the 
night  the  sleep  is  sound.  In  other  cases  sleep  comes  early  but  the  child 
wakens  later  and  often,  and  from  very  slight  causes.  In  s  i  o 
instances  the  child,  although  asleep,  is  excessively  restless  and  tossing. 
Evidently  in  many  cases  the  sleep  is  disturbed  by  dreaming,  as  shown  y 
the  motions  of  the  child,  the  talking  in  sleep,  or  sudden  screaming. 
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Treatment. — This  consists  first  of  all  in  a  careful  search  for  the 
etiological  agent,  and  the  removal  of  this  when  possible.  Nervousness, 
anemia,  debility,  and  the  like,  should  receive  appropriate  treatment. 
Particularly  should  the  nature  of  the  diet  and  of  the  digestion  be  in¬ 
quired  into  carefully.  Sometimes  a  lighter  evening  meal  is  useful; 
sometimes  the  increasing  of  the  amount  taken  at  supper.  In  infancy  the 
securing  an  opening  of  the  bowels  before  the  child  is  put  to  bed  will 
sometimes  be  efficacious.  In  other  cases  the  daily  warm  bath  may  be 
given  in  the  evening  with  good  results.  All  bad  hygienic  methods  should 
be  abandoned,  particularly  that  of  taking  the  child  up  on  its  first  cry. 
The  excitement  of  play  before  going  to  bed  must  be  avoided.  Sometimes 
a  change  in  nurses  has  had  excellent  results.  Quiet  at  night  in  a  well- 
ventilated  room  is  important.  The  room  should  be  darkened;  but  in  the 
case  of  older  children  where  fear  of  the  dark  has  developed,  the  permitting 
of  a  light  in  the  room  is  advisable  if  sleep  is  produced  in  this  way.  The 
amount  of  mental  work  in  older  children  should  be  carefully  regulated. 
Everything  should  be  avoided  which  centers  the  mind  of  the  child  on  the 
existence  of  the  sleeplessness,  since  nothing  produces  sleeplessness  more 
than  the  effort  to  go  to  sleep.  This  applies  to  infants  as  well  as  to 
older  children. 

The  employment  of  drugs  is  to  be  resorted  to  only  when  really  neces¬ 
sary,  and  thdir  use  should  not  be  long-continued.  It  is  to  be  noted  that 
the  other  members  of  the  family  are  often  much  more  disturbed  by  a 
wakeful  infant  than  is  the  infant  itself,  who  enters  upon  the  next  day  in 
good  condition  while  the  parents  and  nurses  seem  worn  out.  Drugs 
should  not  be  given  for  the  sake  of  these  adults.  Of  sleep-producing 
drugs  to  be  employed,  a  choice  may  be  made  between  the  bromides, 
chloral,  veronal,  and  similar  hypnotics.  The  opiates  are  indicated  only 
in  acute  disease,  particularly  when  pain  is  present. 

EXCESSIVE  SLEEPINESS 

A  number  of  causes  may  give  rise  to  this  condition.  In  weakly  new¬ 
born  infants  there  is  not  infrequently  seen  a  disposition  to  constant  sleep, 
so  great  that  nourishing  the  child  becomes  a  problem,  the  infant  falling 
asleep  after  only  a  few  sucks  at  the  breast.  Either  debility  or  a  toxemia 
appears  to  be  the  cause.  In  some  of  the  cases  the  disorder  would  seem 
to  depend  possibly  on  some  toxic  substance  in  the  mothers’  milk,  and  a 
temporary  withdrawal  of  this  must  be  tried.  In  other  cases  organic  dis¬ 
ease  of  the  brain  may  produce  a  similar  condition.  Later  in  infancy  and 
childhood  excessive  sleepiness  is  seen  at  the  onset  of  some  of  the  infectious 
fevers,  especially  measles;  during  the  course  of  these  diseases  or  of  uremia; 
as  a  result  of  exhaustion  from  too  great  activity;  in  hypothyroidism; 
in  thrombosis  of  the  cerebral  sinuses ;  in  disorders  of  digestion ;  if  coma  is 
threatening;  in  organic  cerebral  disease,  especially  tuberculous  menin¬ 
gitis,  either  early  or  late  in  the  attack,  and  in  some  cases  of  epidemic 
encephalitis;  after  epileptic  convulsions;  and  as  a  result  of  drugs,  such  as 
the  bromides  or  alcohol,  but  usually  opium  given  by  mothers  or  nurses 
generally  in  the  form  of  soothing  syrup  of  some  sort  or  of  paregoric. 

DREAMING;  NIGHTMARE;  SOMNAMBULISM 

The  tendency  in  some  children  to  dreaming  has  already  been  referred 
to  (p.  558).  Even  infants  may  suffer  from  this,  as  shown  by  the 
sudden  startled  screaming,  or  by  evidently  purposeful  movements  of 
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the  hands.  Dreaming  seems  peculiarly  liable  to  occur  m  nervous  chil¬ 
dren:  in  the  restless,  disturbed  sleep  of  indigestion  or  over-eating,  m 
respiratory  disturbances,  as  from  adenoids;  when  fever  is  Present;  or 
following  some  definite  excitement  or  mental  strain  during  e  ay. 
Often  the  dreams  are  repeated  night  after  night,  and  when  of  an  unp  eas- 
ant  nature  may  cause  the  child  to  dread  going  to  bed  lest  they  be  repeated. 
The  dreams  can  sometimes  be  traced  to  a  decided  mental  impression 
associated  with  fear,  as  when  a  child  has  been  frightened  by  a  dog,  or  by 
the  sight  of  an  organ  grinder  and  monkey,  or  the  like. 

When  such  dreams  reach  an  extreme  degree,  nightmare  is  spoken  o  . 
In  this  the  dream  is  of  a  most  fright-inspiring  nature,  and  of  some  condi¬ 
tions  or  surroundings  from  which  the  patient  is  trying  in  vam  to  escape. 
The  child  awakens  frightened,  trembling  with  alarm,  but  entirely  con¬ 
scious  of  its  surroundings,  and  able  to  recall  the  details  of  the > J^eam. 

In  somnambulism  the  patient,  oftenest  toward  the  end  of  later  child¬ 
hood  performs  various  systematic  actions  during  sleeep,  actual  walking 
not  being  a  necessary  feature.  The  causes  are  the  same  as  for  dreaming, 
but  there  is  a  strong  individual  predisposition ;  most  persons  not  being 
somnambulists  no  matter  what  the  state  of  the  health  or  the  experiences 
of  the  day.  The  patient’s  eyes  are  open  and  the  actions  systematized, 
but  done  entirely  without  consciousness  and  without  recognition  oi 
persons  near  by.  ‘  The  child  may  get  out  of  bed,  dress  walk  or  run  about, 
handle  books  or  toys,  and  the  like;  and  may  even  perform  feats  which  he 
could  not  have  done  if  awake;  such  as  walking  safely  along  the  edge  o 
the  roof  The  dream  may  be  remembered  upon  the  following  day,  but 
there  is  usually  no  recollection  of  the  acts  performed.  Occurring  alone 
or  often  combined  with  somnambulistic  acts  is  talking  in  sleep,  sometimes 
to  such  a  degree  that  a  long  and  fairly  intelligent  conversation  is  carried 
on  with  a  person  present  or  imagined  to  be  so.  More  frequently  the 
talking  is  not  done  so  connectedly.  .  .  .  .  „  i  mAir 

The  treatment  of  these  conditions  consists  m  searching  for  and  remov¬ 
ing  the  cause  which  occasions  them.  Children  much  given  to  somnam¬ 
bulism  may  require  tying  in  bed  in  order  to  prevent  accidents.  I  he 
temporary  administration  of  hypnotics  and  sedatives  may  be  required. 

PAVOR  NOCTURNUS 
(Night-Terrors) 

Etiology.— The  underlying  nature  of  this  disorder  of  childhood  is  a 
cerebral  disturbance  occurring  in  children  with  a  neurotic  inheritance 
or  with  anemia,  adenoids,  or  other  cause  of  general  ill  health.  Exciting 
influences  may  be  operative,  as  in  ordinary  dreaming,  among  em  ml 
gestion,  over-loading  of  the  stomach,  dyspnea  from  any  cause,  mental 
excitement  during  the  day,  and  reflex  irritation.  Yet  m  very  man, 
instances  the  terrors  occur  repeatedly  without  any  exciting  cause  being 
discoverable.  The  subjects  are  oftenest  between  the  ages  oi  3  and  » 
years,  but  may  be  older.  There  is  no  difference  in  the  predisposition  ot 

the Symptoms. — Two  classes  of  cases  have  been  described.  In  the 
first,  denominated  symptomatic  night-terror,  the  child  wakens  from  sleep 
in  terror  and  perhaps  confused,  but  ultimately  cognizant  of  t  e  re 
which  disturbed  him.  The  chief  cause  lies  here  largely  outside  ot  tne 
nervous  system  itself,  the  night-terror  being  a  terminal  process  o 
uneasy  dreaming  sleep,  which  has  preceded  it  and  was  produce  y 
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extraneous  causes.  The  attack  comes  on  oftenest  soon  after  going  to 
sleep,  and  is  seldom  repeated  the  same  night.  The  condition  is  so 
closely  allied  to  nightmare  that  it  is  best  classified  with  it,  if  indeed  it  is 
not  identical. 

The  cerebral  or  idiopathic  night-terror ,  the  one  to  which  the  title  is 
properly  applied,  depends  chiefly  upon  the  central  nervous  disturbance, 
although  exciting  causes  are  operative  to  some  extent.  The  attack  comes 
on  early  in  the  night,  after  an  hour  or  two  of  sleep  and  when  it  is  deepest. 
Without  previous  warning  the  child  suddenly  sits  upright  in  bed  bathed 
in  perspiration,  screaming,  and  trembling  with  terror;  or  in  some  instances 
gets  out  of  bed  and  is  found  sitting  upon  the  floor.  Sometimes  he  repeats 
words  or  points  with  his  finger,  indicating  the  imaginary  object  which  has 
frightened  him.  Although  he  clutches  at  his  mother  or  nurse  he  does  not 
recognize  her  or  know  where  he  is.  In  spite  of  the  appeals  of  the  mother 
and  the  lighting  of  the  room,  considerable  time  is  required,  perhaps 
15  minutes  or  more,  before  he  can  be  quieted.  Sometimes  he  sleeps 
again  without  returning  to  consciousness;  or  in  other  cases  he  becomes 
partially  conscious,  quiet,  and  then  quickly  falls  asleep.  Urine  may  be 
passed  involuntarily  at  the  close  of  the  attack ;  or  a  desire  to  be  put  upon 
the  vessel  may  be  expressed.  In  contradistinction  to  nightmare,  the 
child  is  unable  to  describe  the  occurrence  of  any  dream,  does  not  attain 
complete  consciousness,  does  not  recognize  his  surroundings,  and  has  no 
remembrance  of  the  attack  upon  the  following  day.  As  Coutts1  expresses 
it,  “the  child  with  night-terrors  sees  visions,  while  he  with  nightmare 
merely  dreams  dreams.”  Yet  the  distinction  between  nightmare  and 
night-terrors  cannot  always  be  sharply  drawn. 

Course  and  Prognosis. — The  frequency  of  the  attacks  varies.  They 
may  occur  nightly,  or  only  at  intervals  of  weeks  or  months.  Only  rarely 
is  there  more  than  one  during  a  night.  There  are  no  after-effects  seen 
upon  the  next  day.  The  prognosis  is  usually  good.  It  may  be  months 
before  the  recurrences  can  be  prevented,  but  there  seems  no  certain 
evidence  that  pavor  nocturnus  predisposes  to  the  development  later  of 
epilepsy  or  other  nervous  affection.  That  this  has  seemed  possible  is 
due  to  the  fact  that  some  cases  of  epilepsy  exhibit  symptoms  which 
closely  resemble  night-terrors. 

Treatment. — Search  for  the  exciting  cause  should  be  made  and 
this  treated  if  found.  Especial  attention  should  be  given  to  the  digestive 
apparatus.  The  administration  of  a  gentle  purgative  at  intervals  is  of 
service.  It  is  important,  too,  to  see  that  the  evening  meal  is  light.  Over¬ 
excitement  and  all  nervous  over-strain  and  late  hours  should  be  avoided. 
Yet  I  recall  one  instance  where  putting  the  boy  to  bed  at  a  later  hour 
than  previously  seemed  to  stop  attacks  of  night-terrors  which  medication 
had  failed  to  benefit.  Frequently  it  is  well  to  allow  a  light  to  burn  late  in 
the  room,  or  to  have  someone  sleep  there  or  in  the  adjoining  room  with 
the  door  open  between.  Every  care  must  be  taken  to  improve  the 
general  health.  Adenoid  growths  present  ought  to  be  removed.  The 
child  should  spend  much  of  the  time  out  of  doors,  and  the  sleeping-room 
should  be  well  ventilated.  Tonics  or  other  remedies  are  to  be  given  as 
anemia  or  evidence  of  malnutrition  or  of  nervous  disturbance  demands. 
In  the  line  of  direct  medication  a  full  dose  of  one  of  the  bromides  may  be 
administered  at  bed-time,  sometimes  in  combination  with  chloral.  It  is 
manifest  that  when  the  attacks  occur  at  rather  long  intervals,  medication 
of  this  sort  cannot  be  continued  indefinitely. 

1  Amer.  Jour.  Med.  Sci.,  1896,  CXI,  156 
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PAVOR  DIURNUS 

Very  much  less  frequently  attacks  corresponding  to  pavor  nocturnus 
occur  in  the  day-time  during  the  morning-sleep,  or  even  when  the  child  is 
awake.  As  a  result  of  some  hallucinations,  visual  or  auditory,  the  child 
becomes  suddenly  terrified,  screams,  and  rushes  to  someone  for  pro¬ 
tection.  There  is  not  entire  loss  of  consciousness  of  the  surroundings. 
The  attack  lasts  a  few  minutes  and  may  terminate  in  a  paroxysm  of  cry¬ 
ing.  The  child  may  be  subject  to  night-terrors  also.  The  prognosis  of 
pavor  diurnus  is  guarded  on  account  of  a  more  possible  closer  relationship 
with  hysteria,  epilepsy,  insanity,  or  other  nervous  diseases.  In  quite 
young  children  pavor  diurnus  may  be  represented  by  fits  of  violent  scream¬ 
ing  without  discoverable  cause.  The  element  of  anger  must  be  excluded 
in  making  the  diagnosis. 

Disorders  of  Speech 

Although  some  of  the  disorders  of  speech  depend  upon  organic  defects 
and  others  are  functional  in  nature,  in  the  following  brief  description  of 
certain  of  them  they  are  grouped  together  as  a  matter  of  expediency. 

RETARDED  ACQUIRING  OF  SPEECH 

The  time  when  children  should  normally  begin  to  speak  has  already 
been  discussed  (Vol.  I,  p.  63).  Those  who,  by  the  age  of  2  years,  have 
made  little  or  no  effort  to  talk  should  be  viewed  with  suspicion,  since  often 
this  retardation  depends  upon  mental  defect.  There  are  many  instances, 
however,  where  this  is  not  the  case,  and  the  assumption  of  such  a  cause 
should  consequently  not  be  made  too  readily.  Children  who  have  suf¬ 
fered  from  prolonged  illnesses  or  who  are  for  any  reason  physically 
backward  may  be  slow  in  acquiring  speech.  In  other  instances  deafness, 
more  or  less  complete,  is  the  cause  of  the  failure  to  learn  to  talk.  The 
presence  of  disorders  of  the  mouth,  nose  and  throat  is  a  very  exceptional 
cause.  In  a  considerable  number  of  cases  no  explanation  whatever  can 
be  discovered,  and  the  slowness  is  then  but  a  temporary  condition,  an 
individual  characteristic,  which  time  will  remove.  Many  of  the  children 
who  do  not  talk  appear  to  understand  perfectly,  and  seem  merely  unwill¬ 
ing  to  make  the  effort  to  speak.  Others  chatter  in  a  jargon  unintelligible 
to  all  but  the  attendants  until  long  after  they  should  have  learned  to 
talk  clearly.  (See  p.  565.)  In  neither  case  is  this  a  sign  of  mental 
deficiency. 

The  only  treatment  for  cases  of  retarded  acquiring  of  speech  con¬ 
sists  in  continued  efforts  to  teach  the  child.  It  is  noticeable  that  those 
children  to  whom  most  attention  has  been  paid,  as,  for  instance,  the  first¬ 
born,  usually  learn  to  speak  earlier  than  others.  Children  indisposed  to 
talk  should  not  have  their  wants  immediately  gratified  when  they  have 
signified  them  merely  by  pointing  or  other  gesture.  Otherwise  the 
inducement  to  make  the  effort  at  talking  is  lacking. 

APHASIA ;  DUMBNESS ;  MUTISM 

• 

In  the  state  of  aphasia,  taking  it  in  the  broader  sense,  the  patient 
either  never  develops  an  ability  to  use  words  more  than  to  a  very  limited 
extent,  if  at  all;  or  having  had  the  power,  has  lost  it  through  accident  or 
disease.  In  the  stricter  sense  here  employed  the  term  aphasia  is  applied 
only  to  the  loss,  through  disease  of  the  speech-centres  or  their  connecting 
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apparatus,  of  the  power  to  talk  previously  acquired;  those  who  never 
possessed  the  power  of  speech  or  who  have  lost  it  through  early  developing 
deafness  being  described  as  suffering  from  dumbness  or  mutism.  In 
accord  with  this  definition  cases  of  deaf-mutism  may  be  either  those 
congenital  in  nature,  due  to  a  defect  of  some  part  of  the  auditory  appara¬ 
tus;  or  those  where  it  is  acquired  through  injury  or  as  a  result  of  disease  of 
the  middle  or  internal  ear  or  of  the  auditory  nerves  occurring  early  in  life, 
especially  in  the  course  of  the  infectious  fevers.  Dumbness  of  a  greater 
or  less  degree  is  present  also  in  imbecility,  depending  here  upon  the 
mental  deficiency,  which  prevents  or  delays  the  acquiring  of  language. 
It  is  seen,  too,  in  occasional  cases  where  the  organs  of  articulation  are 
defective,  and  is  a  temporary  condition  in  instances  of  retarded  acquiring 
of  speech  (p.  562). 

Aphasia  may  be  either  functional  or  organic.  The  first,  of  a  tem¬ 
porary  nature,  is  observed  in  a  number  of  different  conditions.  Severe 
cases  of  chorea  may  lose  entirely  for  a  time  the  ability  to  speak.  The 
disorder  is  also  one  of  the  manifestations  of  hysteria,  has  occurred  during 
an  attack  of  migraine,  or  has  followed  a  shock  of  some  sort.  Not  infre¬ 
quently  in  children  a  temporary  aphasia  follows  a  severe  attack  of  an 
infectious  fever,  especially  typhoid.  Organic  aphasia  results  from  a 
variety  of  causes,  among  them  trauma;  hereditary  syphilis;  cerebral 
paralysis;  tumor  of  the  brain;  encephalitis,  etc. 

Only  exceptionally  is  aphasia  sensory  in  type,  the  patient  being  unable 
to  understand  words  although  he  can  speak  more  or  less  clearly.  Nearly 
always  the  aphasia  of  children  is  motor,  the  ability  to  enunciate  being 
absent,  although  the  understanding  of  spoken  words  remains.  Aphasia 
may  be  complete,  or  the  child  can  speak  some  syllables  or  words. 

The  prognosis  depends  upon  the  cause.  In  the  functional  cases  of 
aphasia  it  is  entirely  good,  and  even  in  those  due  to  organic  causes  the 
frequency  in  early  life  of  the  regaining  of  the  power  of  speech  is  surprising. 
In  the  partial  mutism  seen  in  imbecile  children,  the  extent  to  which  the 
child  will  learn  to  talk  depends  upon  the  degree  of  mental  defect  and 
the  efforts  put  forth  in  the  way  of  instruction.  The  only  treatment 
possible  in  any  case  of  aphasia  is  that  of  education,  combined  with  efforts 
to  improve  the  general  health. 

Alexia  ( Congenital  Word-blindness). — This  is  an  inability  or  retarda¬ 
tion  in  acquiring  the  power  to  recognize  written  or  printed  words  or 
letters;  while  a  few  patients  seem  to  recognize  them  but  cannot  put  them 
into  speech.  The  child  is  intelligent,  the  vision  unaffected,  and  the 
understanding  of  spoken  words  and  the  ability  to  talk  is  unimpaired. 
The  symptoms  vary  from  complete  incapability  of  learning  to  read,  down 
to  a  mere  slowness  in  acquiring  the  power,  which  may  be  wrongly  attri¬ 
buted  to  stupidity  or  defective  eye-sight. 

STAMMERING;  STUTTERING 

These  two  terms  are  very  commonly  used  interchangeably  and 
synonymously;  and  when  a  differentiation  is  attempted  the  distinguishing 
features  are  not  very  sharply  and  uniformly  defined  by  writers.  Thus 
divided,  stuttering  is  applied  to  a  difficulty  in  beginning  a  word  or  syllable, 
often  with  frequent  repetition  of  the  first  portion  of  it;  while  stammering 
denotes  trouble  in  uttering  certain  sounds  at  all,  is  not  accompanied  oy 
repetition,  and  is  in  some  cases  associated  with  malformation  of  the 
organs  of  speech  or  with  imperfect  intellectual  development.  Many 
include  also  lisping  and  lolling  (p.  565)  under  stammering.  H  e  may 
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conveniently  with  Wyllie1  regard  the  two  main  forms  as  identical  and 
speak  of  the  condition  as  stammering “stuttering”  being  merely  a 
variety  in  which  there  is  a  rapid  repetition  of  the  difficult  initial  sound. 
German  writers  appear  to  prefer  to  “stammering”  the  equivalent  of  the 
English  term  “stuttering.” 

Etiology. — The  condition  is  a  common  one.  Gutzmann2  states  that 
in  155,000  children  in  the  Berlin  public  schools  there  were  1550  stam¬ 
merers;  i.e.  1  per  cent.,  and  Priestley3  in  a  study  of  about  20,000  in  Eng¬ 
land,  estimated  it  at  0.4  per  cent.  The  underlying  cause  is  a  lack  of 
nervous  coordinating  control  over  the  respiratory  and  the  articulating 
mechanisms.  To  speak  it  is  necessary  that  there  shall  work  in  unison  the 
expiratory  apparatus,  the  muscles  of  the  larynx,  and  the  nerves  control¬ 
ling  the  lips,  tongue  and  palate.  Defect  in  the  action  of  any  one  of  these 
may  produce  stammering.  Most  frequently  it  is  the  control  of  the  expira¬ 
tion  which  is  at  fault.  Often  the  action  of  the  brain  is  too  fast  for  the 
articulatory  apparatus,  and  the  coordinating  control  is  lost  under  the 
excitement. 

Heredity  plays  an  important  role.  Gutzmann4  found  that  in  28.6  per 
cent,  of  569  affected  children  stammering  existed  in  other  members  of  the 
family  also.  Yet  many  of  the  cases  apparently  of  inheritance  are  doubt¬ 
less  dependent  upon  unconscious  mimicry.  Quinan5  believes  it  to  be  most 
common  in  left-handed  individuals.  This  is  not  corroborated  by  Tomp¬ 
kins.6  Many  of  the  subjects  are  of  a  neuropathic  disposition  and  may 
exhibit  other  nervous  disturbances.  Disease  of  the  respiratory  tract  is 
present  in  a  large  number.  The  male  sex  is  distinctly  more  disposed  (3:1). 
As  regards  the  age,  the  affection  may  appear  under  that  of  4  years,  but  is 
less  common  then  and  more  liable  to  be  temporary  or  occasional,  recurring 
with  any  disturbance  of  the  general  health  or  some  emotional  strain,  and 
disappearing  with  the  removal  of  the  cause.  The  instances  of  persistent 
stammering  develop  usually  in  later  childhood.  Among  influences  which 
may  be  considered  the  exciting  cause  of  persistent  stammering,  or  which 
make  it  worse  if  already  present,  may  be  mentioned  excitement;  impair¬ 
ment  of  the  general  health;  digestive  disorders;  and  disturbances  in  the 
respiratory  tract,  such  as  adenoids. 

Symptoms. — The  principal  symptom  is  produced  by  a  spasm  of  the 
articulating  apparatus  which  prevents  for  a  moment  the  word  being 
spoken,  or  breaks  in  upon  it  during  its  utterance.  Various  grades  may 
be  observed.  In  the  milder  the  stammering  is  only  moderate  and  at  times 
entirely  absent;  but  reappears  when  the  patient  is  excited  or  hurried. 
Often  only  certain  sounds  cause  the  chief  hesitation  and  difficulty,  the 
words  which  immediately  follow  being  often  hurried  through  rapidly. 
There  may  be  a  complete  momentary  stopping  over  the  difficult  word  or 
syllable,  with  a  final  explosive  enunciation  of  it;  or  the  sound  may  be 
repeated  a  number  of  times  in  rapid  succession  before  the  rest  of  the 
syllable  can  be  pronounced.  In  the  severer  cases  various  movements  may 
accompany  the  effort  at  articulation;  such  as  contortion  of  the  face,  or 
certain  systematic  motions  of  the  arms  and  legs;  while  in  some  instances 
there  is  the  interjection  of  grunting  or  other  noises,  or  of  words  without 
bearing  upon  the  sentence.  It  is  a  curious  fact  that  many  stammerers 

1  The  Diseases  of  Speech,  1894. 

2  Das  Stottern,  1898,  329. 

3  Brit.  Jour.,  Child.  Dis.,  1916,  XIII,  104. 

4  Grancher  and  Comby,  Traite  des  mal.  de  Fenf.,  1905,  IV,  209. 

6  Arch.  Int.  Med.,  1921,  XXVII,  255. 

6  Med.  Rec.,  1921,  C,  941. 
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can  whisper  without  the  slightest  difficulty,  some  can  read  or  recite 
poetry  without  stammering  and  most  of  them  have  no  trouble  in  singing. 

Prognosis.- — In  the  stammering  beginning  in  children  less  than  4 
years  of  age  the  prognosis  is  on  the  whole  good.  The  condition  is  then 
usually  less  severe  and  only  temporary,  and  soon  disappears  permanently 
if  attention  is  paid  to  the  improvement  of  the  general  health  and  to  care 
in  training  to  talk  properly.  In  older  children  the  prognosis  is  much  more 
uncertain,  and  the  longer  the  disease  has  continued  untreated,  the  less 
likely  is  it  to  be  cured.  Relapses  are  very  liable  to  occur  unless  treatment 
is  persisted  in. 

Treatment. — As  so  many  of  the  patients  are  neuropathic,  great 
attention  must  be  given  to  every  means  which  will  diminish  the  tendency 
to  nervous  disorder  and  will  improve  the  general  health.  The  diet 
and  the  exercise  should  be  carefully  ordered.  Separation  from  stammer¬ 
ing  associates  is  of  vital  importance,  as  when  several  in  a  family  suffer 
from  this  disease.  For  the  same  reason  removal  of  a  stammerer  from 
school  is  advisable,  both  for  his  own  sake  and  for  that  of  other  children ; 
since  it  is  particularly  during  school-life  and  under  school-influence  that 
stammering  develops  or  is  liable  to  grow  worse  if  already  present.  Inas¬ 
much  as  it  is  usually  under  excitement  that  the  little  child  is  most  liable 
to  begin  stammering,  in  his  attempts  to  talk  with  undue  rapidity,  his 
efforts  at  conversation  of  this  sort  should  be  stopped  at  once,  and  he 
should  be  made  to  tell  slowly,  in  a  low  voice,  and  with  short  sentences 
what  he  has  to  say.  This  early  management  is  of  great  value  in  prevent¬ 
ing  the  habit  from  becoming  fixed. 

The  direct  treatment  of  stammering  already  established  in  older 
children  requires  much  knowledge  and  experience,  and  should  be  in  the 
hands  of  a  teacher  specially  accustomed  to  this  work.  The  methods  are 
carefully  described  in  the  treatises  of  Gutzmann,1  Wyllie2  and  others. 

LISPING 

(Lalling  ;  Alalia  ;  Idioglossia) 

Lisping  in  the  restricted  sense  is  an  imperfect  articulation  in  which 
certain  letter-sounds  are  replaced  by  others,  the  most  frequent  being  that 
of  “th”  for  “s;”  but  the  defect  is  by  no  means  necessarily  limited  to  this, 
the  letters  “r,”  “k,”  “  g”  and  others  being  mispronounced  in  some  cases. 
Such  replacement  is  a  constant  normal  attendant  of  the  early  efforts  of  a 
child  to  acquire  speech,  and  is  due  to  an  improper  position  of  the  organs 
of  articulation  in  the  forming  of  words.  Ordinarily  the  difficulty  rapidly 
disappears  as  the  child  learns  to  talk,  but  in  some  instances  it  continues 
to  a  greater  or  less  extent  and  is  then  pathological.  In  some  of  the 
severer  cases  there  may  be  an  organic  defect  present,  such  as  harelip,  cleft 
palate,  paralysis  of  the  lips  or  palate,  etc.;  but  this  is  not  true  of  the 
majority. 

The  worst  form  of  lisping  is  sometimes  spoken  of  as  lalling,  and  consists 
of  a  persistence  of  infantile  speech.  It  is  observed  oftenest  in  children 
with  mental  deficiency.  In  an  exaggerated  condition  there  is  alalia  or 
an  entire  inability  to  articulate.  The  term  idioglossia  has  been  applied 
by  Hale  White  and  Golding  Bird3  to  an  aggravated  form  of  lalling,  in 
which  there  is  so  much  substitution  of  one  sound  for  another  less  easy 
to  the  patient  that,  although  the  child  is  mentally  bright,  the  speech  is 

1  Loc.  cit. 

2  JjQQ'  citm 

3  Med.-Chir.  Transac.,  1891,  LXXIV,  181. 
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voluble  but  is  practically  unintelligible.  The  condition  dates  from  the 

time  talking  first  began.  #  .  ,  ■ 

The  prognosis  of  lisping  is  good  in  all  functional  cases  it  treatment  is 

carried  out  properly.  The  treatment  consists  in  education  by  mechanical 
measures  and  the  like,  as  in  the  oral  methods  with  the  deaf-mutes  by  aid 
of  the  touch  and  the  sight,  with  the  purpose  of  bringing  the  organs  of 
articulation  into  the  proper  position.  This  can  be  carried  out  effectively 
only  by  a  trained  teacher.  Organic  defects  require  suitable  operative 

measures. 

Neurotic  Habits 

These  are  numerous  in  infancy  and  childhood  and  of  great  variety. 
Some  of  the  more  important  may  be  considered  here.  In  many  instances 
they  are  matters  of  little  moment,  while  in  others  they  appear  to  be 
manifestations  of  degeneration,  are  to  be  classed  among  evidences  ol 
minor  psychic  disturbances,  or  are  well-marked  in  the  true  psychoses. 

THUMB-SUCKING,  TEETH-GRINDING,  NAIL-BITING,  ETC. 

Thumb-Sucking;  Tongue-Sucking.— Although  the  predominance  of 
cases  in  which  the  thumb  is  the  object  sucked  gives  the  name  to  the  habit, 
other  parts  of  the  body  may  be  the  portions  thus  treated,  as  the  fingers, 
toes,  tongue,  lips,  etc.;  or  some  other  object  may  be  used  in  this  way,  as  a 
rubber  nipple,  the  corner  of  the  blanket  or  sheet,  or  a  part  of  the  clothing. 
The  sucking  of  the  tongue  is  a  common  symptom  in  Mongolian  idiocy, 
and  mav  occur  in  other  mental  defectives.  It  is  much  less  frequent  in 
infants  of  normal  mentalitv.  Thumb-sucking  is  exceedingly  common  m 
infancv,  and  is  usually  a  matter  of  little  importance  at  this  time.  lew 
pediatrists  would  be  willing  to  accept  the  view  advanced  that  it  has  any 
sexual  basis.  It  arises  primarily  from  the  natural  disposition  of  the 
hungry  infant  to  put  something  into  his  mouth.  Generally  it  is  simp  e 
in  character,  according  to  the  nomenclature  employed  by  Lindner,  the 
child  doing  only  this.  In  the  “ combined”  cases  the  sucking  is  accom¬ 
panied  by  other  acts,  such  as  rubbing  at  or  boring  into  the  nose,  rubbing 
the  ear  or  the  genitals,  pulling  at  the  hair  or  the  navel,  and  the  like. 
Thumb-sucking  is  more  liable  to  occur  when  the  child  is  about  to  goto 
sleep,  or  when  hungry,  sleepless,  excited,  or  not  feeling  well.  In  the  milder 
cases  it  is  then  only  occasional,  and  the  child  is  easily  diverted  from  it. 
Under  these  conditions,  and  when  clearly  not  increasing  m  frequency,  it 
may  be  ignored,  but  not  encouraged,  until  the  2d  year  is  reached.  * 
is  very  continuous,  efforts  should  be  made  to  stop  it  promptly,  on  account 
of  the  danger  of  its  producing  permanent  deformity  of  the.  thumb  or  of 

the  jaws,  with  malposition  of  the  teeth.  " 

The  duration  of  the  habit  is  indefinite.  Most  infants  stop  it  of  their 
own  accord,  but  in  other  cases,  especially  where  there  is  a  neuropathic 
disposition  or  a  tendency  to  mental  weakness,  the  habit  may  last  into 
childhood.  The  ultimate  prognosis  is  usually  good,  but  recovery  often 
tedious  if  treatment  has  been  long  deferred.  Children  who  seem  to  have 
been  cured  readily  relapse  if  the  general  health  suffers  in  any  way.  Only 
in  decided  cases  of  mental  deficiency  is  the  final  cure  uncertain. 

All  that  has  been  said  about  thumb-sucking  applies,  of  course, 
equally  well  to  the  sucking  habit,  however  shown.  The  sucking  at  a 
rubber  nipple  or  “  comforter  ”  should  be  permitted  only  under  certain  no 

1  Jahrb.  f.  Kinderheilk.,  1879,  XIV,  68. 
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frequent  conditions  to  quiet  unusual  nervousness  or  its  attending  symp¬ 
toms.  That  there  are,  however,  such  conditions  has  been  pointed  out 
by  Thomson1,  and  it  has  been  our  own  experience. 

Treatment  should  be  commenced  as  early  as  possible  if  the  thumb¬ 
sucking  is  unduly  frequent  or  of  the  combined  type,  and  in  all  infants  over 
a  year  of  age.  In  the  early  stage  mechanical  restraint  is  the  most  effec¬ 
tual  method.  An  elbow-splint  or  a  pasteboard  cuff  may  be  put  upon  the 
elbows,  or  mittens  or  other  hand-covering  used,  or  the  sleeve  of  the  dress 
pinned  to  the  bed.  Very  satisfactory  globular  aluminum  mits  are 
obtainable.  (See  p.  888.)  The  application  of  bitter  substances  to  the 
thumbs,  such  as  a  solution  of  aloes  or  of  quinine,  is  of  service  only  in  the 
mildest  cases.  Mechanical  interference  with  tongue-sucking  or  lip-suck¬ 
ing  is  hardly  practicable;  but  the  habit  generally  ceases  of  its  own  accord 
as  infancy  is  passed. 

In  older  children  continued  mechanical  restraint  and  constant  super¬ 
vision  are  necessary  to  obtain  a  cure,  but  threats  and  punishment  are 
useless  and  often  drive  the  child  to  a  surreptitious  practice  of  the  habit. 
Rewards  are  of  more  value;  and  the  awakening  of  a  sense  of  shame  and  the 
engaging  of  the  cooperation  of  the  child  are  often  efficacious.  Cure  is 
sometimes  accomplished  by  the  ridicule  of  playmates.  Inasmuch  as 
after  the  period  of  infancy  the  habit  is  a  distinct  neurosis,  all  causes  for 
ill-health  and  nervousness  must  be  diligently  sought  for  and  removed. 

Tongue-Chewing. — In  this  nervous  habit,  occasionally  seen,  one 
side  of  the  tongue  is  subjected  to  a  chewing  movement  between  the 
molars.  It  begins  oftenest  in  the  2d  year  of  life.  The  movement  is 
rapid,  and  the  tongue  is  made  red  and  inflamed.  The  habit  may  per¬ 
sist  throughout  life. 

Teeth-Grinoing. — It  is  only  in  a  very  limited  sense  that  this  can  be 
considered  a  habit,  since  it  is  observed  chiefly  during  sleep,  or  in  uncon¬ 
scious  states  dependent  upon  disease.  It  occurs  with  greatest  frequency 
in  neurotic  children  suffering  from  some  reflex  peripheral  irritation,  and  is 
consequently  common  in  gastrointestinal  disorders  of  different  sorts, 
but  is  in  no  way  especially  indicative  of  the  presence  of  worms.  It  is  also 
the  result  of  direct  cerebral  irritation,  and  hence  is  a  characteristic  symp¬ 
tom  of  meningitis.  The  frequency  with  which  it  develops  and  its 
significance  in  cases  dependent  upon  peripheral  irritation  vary  greatly; 
some  children  exhibi  ting  it  on  the  occurrence  of  the  slightest  disturbance 
of  this  sort;  others  never. 

Teeth-grinding  is  not  infrequently  seen  in  imbeciles  during  the  waking 
hours,  and  sometimes  appears  to  be  a  vicious  habit  even  in  those  not 
thus  mentally  affected.  In  bad  cases  the  teeth  become  much  worn. 
Treatment  must  be  directed  against  the  cause,  including  both  the  general 
condition  and  any  peripheral  irritation  present. 

Nail-Biting. — Biting  of  the  nails  is  observed  only  in  decidedly  nerv¬ 
ous  children,  and  may  persist  more  or  less  during  life  unless  vigorously 
treated.  It  is  of  much  greater  significance  of  a  disordered  state  of  the 
nervous  system  than  is  thumb-sucking.  It  may  be  done  every  day,  or 
only  at  times  when  the  general  nervous  condition  is  worse,  or  the  patient 
is  under  some  sort  of  excitement  or  worry.  Treatment  is  the  same  as  for 
thumb-sucking.  •  The  nails  should  be  kept  cut  very  short,  and  the  fingers 
protected  by  gloves.  In  addition,  measures  should  be  employed  for  the 
relief  of  the  inherent  nervous  condition. 

1  Clinical  Study  and  Treatment  of  Sick  Children,  3d  Edit.,  576. 
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Picking. — Picking,  pulling,  rubbing,  or  scratching  at  some  portion  of 
the  body  is  seen  in  infants  and  children  of  nervous  disposition,  or  those 
affected  by  some  disorder  of  general  nutrition,  such  as  rickets.  To  this  is 
often  added  a  localized  irritation.  There  may  be  an  itching  cutaneous 
area  without  visible  eruption  which  accounts  for  the  act;  but  in  very  many 
cases  no  such  condition  is  discoverable  and  the  habit  is  purely  a  nervous 
expression.  Thus  children  suffering  from  illnesses  of  many  sorts,  such  as 
typhoid  fever,  often  pick  at  the  lips  so  continuously  that  they  require 
restraint.  Fretful  infants  frequently  pull  at  the  hair  or  the  ears.  Large 
areas  of  the  scalp  may  be  almost  denuded  in  some  cases.  Certain  infants 
have  a  tendency  to  pull  at  the  foreskin,  the  ear,  the  navel  or  other  parts 
of  the  body  while  sucking  the  thumb.  The  most  frequent  and  annoying 
habit,  however,  is  that  of  picking  at  or  boring  into  the  nose;  a  habit 
unfortunately  by  no  means  confined  to  early  life.  Sometimes  there  is 
distinct  local  irritation  causing  this,  and  the  violent  rubbing  at  the  nose 
often  done  by  infants  may  be  occasioned  in  this  way.  In  other  cases, 
however,  it  is  purely  a  nervous  habit,  often  most  marked  when  other 
nervous  symptoms  are  increased  in  severity. 

In  the  way  of  treatment  for  picking  of  any  sort,  forcible  restraint  may 
be  necessary  in  infancy;  and  admonition  and  restraining  measures  of 
other  nature  in  older  subjects.  Of  especial  importance  is  it  to  improve 
the  general  nervous  condition  and  to  remove  the  local  irritation. 

RHYTHMICAL  MOVEMENTS 

(Head-Banging;  Swaying;  Head-Nodding;  Head-Rocking,  etc.) 

In  some  children  rhythmic  movements  of  various  sorts  may  be  ob¬ 
served.  Certain  of  these  occur  oftenest  in  those  mentally  defective,  but 
others  may  be  seen  in  subjects  merely  of  a  nervous  disposition  or  even 
apparently  entirely  normal  in  this  respect.  The  movements  may  be 
always  of  one  sort,  or  one  form  may  alternate  with  another.. 

Head-banging,  as  it  was  named  by  Gee,1  is  encountered  in  extremely 
nervous  subjects  often  suffering  from  rickets,  or  in  those  mentally  defec¬ 
tive.  It  occurs  in  children  generally  of  from  2  to  6  years  of  age,  and 
while  awake  or  sometimes  in  sleep.  The  child  rhythmically  bangs  his 
head  against  the  pillow  or  the  side  of  the  crib  and  may  continue  this  for 
minutes  or  hours.  Sometimes  there  is  evidence  of  anger;  generally  none 
at  all.  The  force  used  may  be  sufficient  to  bruise  the  skin. 

Head-rolling  is  not  infrequent  in  infants,  especially  as  a  manifestation 
of  a  nervous  disturbance  oftenest  associated  with  rickets.  The  child  lying 
in  bed  rolls  its  head  from  side  to  side  very  frequently  during  the  day,  and 
continues  this  day  after  day.  As  a  result  the  hair  is  almost  completely 
worn  away  from  the  back  of  the  head.  Zappert2  has  described  a 
nocturnal  rhythmical  rocking  movement  occurring  only  during  deep  sleep, 
and  seen  in  later  childhood.  He  regards  it  as  similar  in  nature  to  nervous 
habits  observed  during  the  waking  hours. 

Head-nodding  is  another  of  the  nervous  movements  sometimes  seen. 
It  is  to  be  distinguished  from  the  gyrospasm  and  nodding  spasm  previ¬ 
ously  described  (p.  547),  in  that  it  is  much  more  energetic  and  apparently 
intentional.  It  occurs  while  the  child  is  sitting  and  may  be  either  a 
vigorous  nodding  or  a  lateral  shaking  movement. 

Swaying,  or  body-rocking  to  and  fro  is  a  common  habit,  especially, 
but  not  only,  observed  in  mentally  defective  children.  The  child  in  a 

1  St.  Barthol.  Hosp.  Rep.,  1886,  XXII,  97. 

2  Jahrb.  f.  Kinderheilk.,  1905,  LXII,  70. 
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sitting  position  sways  forward  and  backward  rapidly  and  continues  this 
for  hours  uninterruptedly.  In  some  cases  this  may  perhaps  be  allied  to 
the  buttock-rubbing  which  is  a  form  of  masturbation  in  infants;  but 
generally  it  is  too  continuous  and  without  the  evidence  of  excitement  seen 
in  that  condition. 

The  treatment  of  these  various  conditions  consists  in  improving  the 
general  health,  in  combating  any  nervous  condition  present,  and  in 
forcible  restraint  as  far  as  possible. 

PICA 

Pica,  or  perverted  appetite,  is  a  common  disorder  observed  oftenest  in 
the  1st  and  2d  years  of  life,  although  sometimes  developing  later;  and  con¬ 
sisting  in  the  desire  to  eat  a  large  variety  of  unsuitable  substances  varying 
with  the  case.  Often  there  is  an  underlying  digestive  disturbance,  while 
in  other  cases  the  presence  of  intestinal  parasites,  especially  hook-worm, 
is  a  cause.  In  most  instances  the  child  seems  in  good  general  health;  in 
others  there  is  anemia,  malnutrition,  or  a  distinctly  neurotic  disposition. 
The  habit  is  frequent  in  mentally  defective  subjects. 

The  normal  infant  soon  learns  by  trial  that  only  certain  articles  he 
picks  up  are  good  to  eat.  The  child  with  pica,  on  the  other  hand,  seems 
unable  to  acquire  this  knowledge,  and  even  develops  an  unnatural  craving 
for  inedible  articles,  such  as  sand,  earth,  wool  from  the  blankets,  broken 
glass,  goat-droppings,  hair  from  his  head,  paint  from  the  furniture,  coal, 
ashes,  plaster  from  the  wall,  etc.  Sometimes  only  one  improper  article 
is  taken;  in  other  cases  many  sorts.  The  course  of  the  disease  is  often 
prolonged  unless  early  efforts  are  made  to  check  it.  There  is  a  natural 
tendency  for  pica  developing  in  infancy  to  cease  of  itself  at  the  age  of  3  or 
4  years,  and  this  renders  the  prognosis  good;  but  the  habit  may  continue 
much  longer  and  be  very  intractable.  The  general  health  may  be  ser¬ 
iously  affected  by  the  harmful  action  of  the  various  objects  swallowed, 
and  the  loss  of  normal  appetite  which  commonly  attends.  Treatment 
should  be  given  promptly,  and  consists  principally  in  preventing  the 
eating  of  the  unnatural  articles.  If  this  is  commenced  early,  recovery 
usually  soon  follows.  The  general  health  and  especially  the  digestive 
apparatus  must  receive  appropriate  treatment.  Change  of  air  and  scene 
is  often  beneficial. 


HOLDING  THE  BREATH 

There  is  a  certain  apparent  relationship  in  the  symptoms  between 
attacks  of  this  nature  and  those  of  laryngismus  stridulus.  True  cases  of 
the  latter  disease  are  dependent  upon  the  spasmophilic  diathesis  and  ex¬ 
hibit  other  symptoms  of  this  condition.  (See  p.  537.)  A  he  attacks  of 
holding  the  breath,  as  now  under  consideration,  are  to  be  classified  as  the 
direct  result  of  yielding  to  violent  anger  or  to  other  excitement,  operative 
in  a  highly  neurotic  uncontrollable  child;  and,  indeed,  are  of  a  psycho¬ 
pathic  nature.  A  temporary  spasm  of  the  larynx  is  probably  produced. 
They  occur  at  a  somewhat  later  period  of  life  than  laryngismus  stridulus, 
exhibit  no  evidences  of  spasmophilia,  and  appear  to  possess  no  relation¬ 
ship  to  epilepsy.  The  holding  the  breath  cannot  in  itself  be  called  a  bad 
habit,  although  it  seems  sometimes  to  be  voluntary;  but  is  the  result  of 
the  lack  on  the  part  of  the  child  of  the  exercise  of  any  control  whatever 
over  its  emotions  or  impulses.  The  attacks  begin  oftenest  in^the  2d  oi 
3d  year  of  life,  but  generally  disappear  by  the  age  of  4  or  o  years  at 
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latest.  Although  anger  is  the  most  frequent  cause,  in  some  cases  sudden 

fright  is  operative.  , 

Symptoms. — Under  the  influence  of  something  which  displeases  or 

startles  him,  the  child  exhibits  a  sudden  cessation  of  respiration,  cyanosis, 
and  rigidity  of  the  body)  and  then  in  severe  cases  loss  of  consciousness, 
possibly  convulsive  twitching,  pallor  which  is  sometimes  extreme,  and 
general  relaxation.  In  a  few  seconds  the  attack  is  over,  and  in  a  verj 
brief  time  the  patient  seems  as  well  as  before.  In  some  cases  the  holding 
of  the  breath  is  the  terminal  stage  of  an  attack  of  rage,  in  which  the  child 
throws  himself  on  the  floor  and  screams  violently  for  a  few  moments.  In 
others  violent  crying  succeeds  the  initial  cessation  of  respiration,  or  the 
holding  of  the  breath  is  both  preceded  and  followed  by  crying.  The 
attacks  may  occur  several  times  a  day  or  at  much  longer  intervals. 
The  prognosis  is  good  and,  unlike  laryngismus,  the  condition  is  rarely  a 
fatal  one,  and  under  the  influence  of  appropriate  treatment  recovery 

will  gradually  take  place.  . 

Treatment. — This  consists,  first,  in  measures  directed  to  improve  the 

nervous  condition  which  is  the  primary  cause.  Life  should  be  largely  m 
the  open  air;  anemia,  rickets  and  other  debilitating  diseases  relieved,  and 
all  exciting  causes  avoided.  Especially  important  is  the  teaching  of  the 
child  to  exercise  his  will-power  in  the  control  of  his  passion.  Rewards 
and  encouragement  may  do  much;  and  certainly  the  yielding  by  the 
parents  on  every  occasion  for  fear  of  precipitating  an  attack  can  do  only 
harm.  Whether  or  not  punishment  shall  be  administered  depends  upon 
the  individual  case,  since  the  punishment  itself  is  liable  to  precipitate 
an  attack  in  some  instances.  Yet  warning  in  advance  that  punishment, 
not  corporeal,  will  follow,  may  aid  the  child  in  learning  control.  Certainly 
nothing  must  be  done  to  frighten  the  patient,  and  kindness  will  do  more 
than  harshness  with  the  neurotic  condition  which  these  children  possess. 
The  attack  itself  may  sometimes  be  curtailed  by  the  sudden  application 
of  cold  water  or  a  cold  cloth  to  the  face;  yet  this  is  seldom  required  and  is 
not  well-tolerated  in  every  instance. 

MASTURBATION 

The  frequencey  of  this  neurotic  habit  is  enormous  and  usually  under¬ 
estimated.  It  may  begin  in  infancy,  even  in  the  1st  year  of  life,  and  is 
then  more  common  in  females  and  exhibited  in  the  condition  denominated 
“ thigh  friction.”  This  is  not  infrequently  observed  in  the  practice  of 
every  pediatrist.  At  this  time  of  life  it  can  scarcely  be  called  strictly  a 
sexual  expression,  although  the  symptoms  are  undoubtedly  those  indicat¬ 
ing  the  production  of  something  which  at  least  simulates  an  orgasm. 
The  act  at  this  age  has  been  called  by  Rachford1  “  pseudomasturbation 
After  this  period,  particularly  in  later  childhood,  there  is  an  undoubted 
sexual  pleasure  derived  from  the  habit,  and  the  title  “  masturbation  is 

unquestionably  appropriate.  „  , 

Etiology. — A  marked  neurotic  disposition  is  an  undoubted  powerful 
predisposing  cause,  and  it  is  only  in  such  cases  that  the  habit  becomes  a 
matter  of  serious  moment.  In  many  imbeciles,  or  in  those  who  later 
show  themselves  vicious  in  other  respects,  masturbation  has  often  begun 
early  and  is  practised  to  great  excess.  The  general  health,  too,  is  anothei 
factor,  and  anything  which  tends  to  its  impairment  may  predispose  to 
masturbation  or  cause  its  renewal  if  temporary  cessation  has  occurred^ 
Some  local  irritation  is  active  in  many  instances,  such  as  the  presence  o 

1  Arch,  of  Pediat.,  1907,  XXIV,  561. 
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phimosis,  the  accumulation  of  smegma  behind  the  corona,  balanopos- 
thitis,  the  irritation  from  tight  diapers  or  drawers,  vulvovaginitis,  the 
itching  produced  by  eczema  or  by  the  presence  of  thread-worms  in  the 
rectum  or  vagina,  constipation,  highly  acid  urine,  preputial  adhesions 
of  the  clitoris,  and  the  like.  Sometimes  irresponsible  nurses  have  habitu¬ 
ally  rubbed  the  penis  of  an  infant  for  the  purpose  of  soothing  him.  In 
older  children  it  may  have  been  learned  accidentally,  as  by  sliding  down 
a  baluster  rail,  climbing  trees,  horseback  riding,  irritation  of  tight  cloth¬ 
ing,  and  the  like;  but  oftenest  at  this  age  it  is  taught  by  companions. 
It  is  now  much  oftener  practised  by  boys,  although  as  puberty  is  ap¬ 
proached  it  is  frequently  encountered  in  girls  as  well.  It  is  much  more 
common  in  later  than  in  early  childhood. 

Symptoms. — In  infancy  masturbation  shows  itself  usually  in  the 
form  of  thigh-friction  or  associated  movements.  The  infant,  usually  a 
female,  sitting  on  the  floor  or  lying  on  its  back  with  the  lower  extremities 
drawn  upward,  rubs  the  thighs  vigorously  together,  thus  catching  and 
rubbing  the  clitoris  between  them.  The  face  meanwhile  becomes  flushed 
and  the  eyes  have  a  fixed,  somewhat  staring  expression  and  take  no 
notice  of  surrounding  objects.  Often  the  attention  of  the  attendant 
will  be  drawn  by  the  unusual  absence  of  noise  or  the  presence  of  a  grunt¬ 
ing  sound  on  the  part  of  the  child.  After  a  short  time  something  sug¬ 
gesting  an  orgasm  is  produced,  sweat  breaking  out  on  the  forehead,  the 
face  growing  paler,  and  the  infant  lying  back  relaxed  from  temporary 
exhaustion.  The  procedure  is  repeated  possibly  many  times  a  day  oi 

even  during  sleep.  .  ......... 

Various  modifications  or  substitutions  of  this  typical  thigh-friction 
are  seen.  Some  infants  lying  on  the  back  or  sitting  rub  the  buttocks 
from  side  to  side  on  the  bed  or  floor ;  others  rub  the  genital  organs  against 
some  object,  such  as  a  pillow,  the  leg  of  a  chair,  or  the  like.  Sometimes 
movements  of  other  parts  of  the  body  are  associated  with  or  even  appear 
to  take  the  place  of  those  which  directly  cause  friction  of  the  genitals. 

Infants  with  thigh-friction  may  exhibit  other  signs  of  neurotic  excita¬ 
bility  or  show  evidences  of  retardation.  Many  such  manifestations 
present  are,  however,  less  often  the  result  than  the  cause  of  the  habit. 
Many  infants  seem  perfectly  healthy.  The  examination  of  the  s 

will  frequently  show  redness  of  the  entrance  of  the  vagina,  and  probab  y 

some  local  source  of  irritation.  .  , 

After  the  period  of  infancy,  masturbation  is  more  clearly  associatec 
with  an  early  development  of  sexual  excitability.  The  hand  is  geneia  y 
used,  thigh-friction  being  uncommon.  As  a  result  of  reproof  and  conse¬ 
quent  consciousness  of  wrongdoing,  the  habit  soon  becomes  a  secre  one. 
Generally  it  is  occasional  only,  but  in  bad  cases  in  childien  o  a  veG 
highly  neurotic  nature  the  child  may  lie  awake  at  night  mastui  a  mg, 
or  do  it  many  times  in  the  day,  and  sometimes  loses  all  sense  o  8  ame 
and  power  of  self-control,  and  masturbates  in  public  as  well.  le  oca 
manifestations  are  varied.  The  penis  may  be  unusua  y  tuigic  01 
enlarged,  and  with  a  tendency  to  ready  erection,  or  the  organ  may  seem 
relaxed.  The  prepuce  may  be  swollen  and  slightly  mflamec .  n  S1  1 
the  clitoris  and  labia  may  be  larger  than  normal  and  reddened,  and  there 
may  be  some  degree  of  vaginitis.  None  of  these  signs,  owever, 
positive,  and  all  may  be  wanting.  As  regards  the  genera  symp  i  s 
there  is  much  uncertainty.  In  many  cases  there  are  none  iscover • 
Excitability,  nervousness,  apathy,  mental  hebitude,  depression,  m 
ness,  shyness,  reticence,  pallor,  loss  of  memory,  debility,  ea  ac  i 
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many  similar  conditions  have  often  been  described  as  the  result  of 
masturbation;  but  it  seems  more  probable  that,  in  the  majority  of 
instances,  these  are  manifestations  of  the  neurotic  state  upon  which  the 
habit  itself  largely  depends.  Feeblemindedness  or  other  psychic  disturb¬ 
ance,  for  instance,  is  far  oftener  the  cause  of  masturbation  than  its  sequel; 
and  the  same  is  true  of  hysteria,  epilepsy,  nymphomania,  insanity,  sexual 
perversion,  and  the  like.  These  conditions  were  developing,  and  exces¬ 
sive  masturbation  was  but  one  of  the  early  manifestations.  On  the  other 
hand,  frequent  masturbation  certainly  has  an  exhausting  effect  upon 
the  nervous  system,  and  may  make  worse  the  symptoms  of  general 
nervous  debility  already  present;  and  the  consciousness  of  concealed 
wrongdoing  is  harmful  to  the  child’s  moral  nature. 

Prognosis. — This  is  good  in  the  case  of  infants  with  thigh-friction. 
Treatment  is  generally  successful,  and  even  without  this  there  is  a  dis¬ 
position  for  the  habit  to  cease  of  itself  as  early  childhood  is  approached. 
Moreover,  there  is  usually  discoverable  a  cause  which  can  be  removed. 
Occurring  in  early  childhood,  the  prognosis  is  as  a  rule  good.  There  is  a 
tendency  to  recover  from  this  as  from  any  other  habit-neurosis.  An 
exception  exists  in  those  cases  where  the  masturbation  is  very  frequent 
and  uncontrolled  by  the  patient,  and  where  there  is  a  distinct  pathological 
psychic  condition  shown  in  other  ways.  In  older  children  the  prognosis 
is  much  more  uncertain,  since  the  habit  readily  becomes  a  fixed  one,  and 
as  it  is  carried  on  without  the  knowledge  of  the  parents,  supervision  and 
control  become  a  matter  of  great  difficulty.  The  prognosis,  however, 
of  the  general  condition  of  the  patient  is  good,  except  in  the  cases  where 
the  masturbation  is  excessive  and  uncontrollable,  and  often  is  performed 
in  public.  Here  it  is  frequently  an  evidence  of  degeneration  and  but 
little  can  be  done  for  it.  It  is  remarkable,  as  pointed  out  by  Neter, 1  how 
little  damage  seems  to  result  in  some  instances,  even  in  the  case  of  mas¬ 
turbation  in  young  children  carried  on  to  an  excessive  degree. 

Diagnosis. — This  can  be  made  with  certainty  only  by  the  observa¬ 
tion  of  the  child  during  the  act.  I  have  known  the  greatest  alarm  and 
mortification  aroused  in  the  minds  of  parents  by  the  injudicious  state¬ 
ment  of  a  nurse  that  a  child  was  a  masturbator,  founded  on  nothing  but 
her  preconceived  idea,  without  any  facts  whatever. 

Treatment. — In  cases  of  thigh-friction  careful  constant  supervision 
by  the  parents  is  important,  and  the  act  must  be  interrupted  as  soon  as  it 
begins  by  picking  the  child  up  and  diverting  its  thoughts  into  other 
channels.  In  bad  cases,  and  especially  if  the  act  occurs  during  sleep, 
some  appliance  must  be  employed  which  will  mechanically  make  friction 
impossible.  A  small  pillow  may  be  placed  between  the  thighs  and  a 
bandage  applied  around  them;  or  the  knees  kept  separate  by  a  rod  ter¬ 
minating  at  each  end  in  a  leather  collar  fastened  around  the  thigh  just 
above  the  knees.  In  infants  or  quite  young  children  where  the  hands 
are  employed,  it  may  be  necessary  to  confine  these,  as  by  elbow-splints, 
or  by  tying  them  in  some  way.  In  cases  of  any  age,  search  must  be 
made  for  local  causes  and  these  removed.  Adhesions  of  the  prepuce 
should  be  separated,  and  in  any  case  cleanliness  of  the  penis  insisted 
upon.  Circumcision  is  of  value  if  there  is  a  narrow  prepuce.  It  is 
also  sometimes  curative  in  older  children  through  the  soreness  pro¬ 
duced  by  the  operation,  and  the  consequent  breaking  in  upon  the  habit. 
Adhesions  of  the  preputial  hood  in  females  should  be  freed,  and  if  neces¬ 
sary  circumcision  of  the  clitoris  performed.  Vulvovaginitis,  if  present, 

1  Arch.  f.  Kinderheilk.,  1913,  LX-LXI,  497. 
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demands  treatment,  as  do  thread-worms,  constipation,  and  eczema. 
Guarding  against  tight  clothing  is  important. 

Further  treatment  in  the  case  of  older  children  is  difficult  and  varied, 
must  often  be  long-continued,  and  is  frequently  unsatisfactory.  The 
general  health  must  be  looked  after  in  most  instances,  and  hygienic 
measures  employed  to  control  nervous  excitability.  A  life  in  the  open 
air  with  abundance  of  exercise  is  greatly  to  be  desired;  avoiding  the  climb¬ 
ing  of  trees,  horseback  riding,  and  the  like,  which  might  cause  local  stimu¬ 
lation.  No  reading  should  be  permitted  which  excites  the  nervous  system 
in  any  way;  and,  in  fact,  much  use  of  books  of  any  sort  is  to  be  deprecated. 
Sleeping  in  very  warm  soft  beds  under  warm  bed-clothing  is  to  be  avoided. 
Cool  morning  baths  have  a  beneficial  effect.  The  meals  should  not  be 
too  large  or  too  stimulating,  and  constipation  is  to  be  prevented.  The 
child  must  be  kept  from  vicious  companions,  and,  conversely,  his  asso¬ 
ciations  must  be  so  controlled  that  he  cannot  teach  the  practice  to 
others.  A  constant  supervision  must  be  kept  over  the  patient,  making 
this  as  complete  as  possible,  so  that  few  opportunities  are  given  to  be 
alone.  Yet  in  all  this,  as  well  as  in  the  matter  of  giving  advice  and  warn¬ 
ing,  the  most  difficult  problem  is  to  do  enough  and  yet  not  too  much. 
Punishments  are  of  little  value,  and  only  make  the  patient  more  secretive. 
Dwelling  upon  the  matter  as  a  sin  may  breed  in  nervous  children  only 
despair  and  cessation  of  effort,  if  good  resolutions  are  broken.  Such 
warnings  of  the  terrible  results  as  appear  in  the  quack-medicine  advertise¬ 
ments  have  rather  a  bad  than  a  good  effect  on  neurotic  subjects.  The 
confidence  of  the  child  should  be  sought,  and  encouragement  given;  and 
the  practice  put  before  him  as  one  which  will  make  him  inferior  to  other 
boys  in  the  matter  of  strength  of  body,  and  of  a  less  manly  nature. 
Meanwhile,  great  caution  is  to  be  observed  lest  even  such  advice  is  too 
often  given;  and  surveillance  which  is  too  apparent  serves  only  to  concen¬ 
trate  the  mind  of  the  patient  upon  his  practices  and  to  establish  the  habit 
more  firmly.  All  methods  should  be  such  as  tend  to  keep  the  child  s  mind 
away  from  himself. 


CHAPTER  III 

PSYCHIC  DISORDERS.  PSYCHOSES 

The  psychic  disorders  are  in  a  way  a  connecting  link  between  the 
functional  and  the  organic  nervous  diseases,  inasmuch  as,  although  all  of 
them  exhibit  disturbances  of  function,  in  some,  at  least,  these  rest  upon  a 
distinct  anatomical  basis,  and  are  often  associated  with  the  stigmata  of 
degeneration  described  later.  (See  p.  579.)  dhe  range  of  subjects  in¬ 
cluded  varies  according  to  the  classification  of  different  writers. 
many  hysteria  is  placed  in  this  category,  and  even  though  not  a  psychosis, 
it  is  at  least  a  disturbed  psychic  state.  So,  too,  many  of  the  symp¬ 
toms  already  detailed  as  occurring  in  nervous  children  are  pioperiy 
viewed  as  psychic  disturbances.  The  following  may  be  considered  m 
this  connection: 

HYSTERIA 

Although  the  symptoms  of  hysteria  are  manifold  and  many  shade 
imperceptibly  into  those  of  neurasthenia,  various  neuroses  and  psychoses, 
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and  organic  diseases,  the  malady  in  itself  is  entirely  distinct  from  other 
affections.  Its  underlying  character  is  a  lack  of  will-power,  with  emo¬ 
tional  and  reflex  excitability;  combined  with  the  production  of  a  great 
variety  of  symptoms  apparently  due  to  corporeal  affections,  but  in 
reality  simulative  and  of  a  psychic  nature.  There  exist  fixed  or  per¬ 
verted  ideas  which  are  often  produced  by  suggestion  or  autosuggestion. 
The  malady  is  an  entirely  psychic  one.  There  is  an  exalted  egoism,  and  a 
desire  to  attract  attention  and  gain  the  sympathy  of  others;  and  the 
power  of  self-control  is  enormously  decreased. 

Etiology. — An  affection  principally  of  later  years,  nevertheless  the 
occurrence  in  some  of  its  forms  in  childhood  is  certainly  more  common 
than  often  supposed,  and  there  is  reason  to  believe  that  it  may  be  ob¬ 
served  even  in  infancy.  Heredity  is  a  prominent  predisposing  factor , 
and  the  tendency  to  hysteria  is  a  congenital  condition;  although  the 
manifestations  of  it  are  usually  first  seen  much  later.  Children  born 
of  parents  with  a  neurotic  nature  or  suffering  with  nervous  diseases  are 
particularly  likely  to  develop  hysterical  symptoms.  The  predisposition 
is  greater  in  females,  but  not  with  the  preponderance  seen  in  adult  life. 
The  more  nearly  puberty  is  approached,  the  more  frequent  the  disease, 
and  the  greater  proportion  of  females  attacked. 

Yet  the  development  of  the  hysterical  tendency  generally  antedates 
puberty,  although  perhaps  long  lying  dormant,  and  may  depend  upon 
the  forgotten  suppression  of  some  emotion,  or  the  impression  made  by 
some  incident  experienced  early  in  childhood,  as  claimed  by  Freud  and 
his  followers.  The  theory  that  these  are  always  of  a  sexual  character 
is,  I  believe,  entirely  unproved,  or  that  all  cases  of  hysteria  in  children 
are  the  result  of  earlier  forgotten  repressed  emotions  of  any  sort.  The 
neurotic  disposition  upon  which  hysteria  rests  is,  as  stated,  congenital,  but 
the  production  of  symptoms  depends  upon  a  variety  of  influences. 

Among  the  direct  causes  of  the  development  of  hysteria  are  malnu¬ 
trition  of  any  sort;  surroundings  favorable  to  emotional  excitement; 
the  strain  of  school-life;  imitation  from  association  with  hysterical  or 
other  nervous  individuals;  faulty  training  by  parents;  the  incurring  of 
fright,  fear,  or  trauma;  the  impairment  of  health  following  acute  diseases; 
and  sometimes  masturbation  or  other  genital  irritation. 

Symptoms. — These  may  be  of  the  most  varied  form,  and  may 
simulate  disease  of  any  part  of  the  body.  They  may  come  on  suddenly 
and  disappear  rapidly,  or  may  be  very  persistent.  In  contrast  to  the  con¬ 
dition  observed  in  adults,  very  commonly  there  is  at  first  in  early  life 
only  a  single  symptom  prominently  manifest  (monosymptomatic) ;  and 
the  stigmata  of  hysteria  are  more  often  absent  until  puberty  is  approached, 
when  suggestion  may  develop  some  of  these,  especially  during  examina¬ 
tions.  This  fact  depends  upon  the  simpler  methods  of  thought  of  the 
young.  Among  the  stigmata  may  be  mentioned  ansesthesia  and  hyper- 
sesthesia  of  different  sorts;  the  globus  hystericus;  contraction  of  the  visual 
fields;  ovarian  and  spinal  tenderness;  and  various  convulsive  conditions. 
The  general  health  of  patients  with  hysteria  is  usually  not  perfect. 
Disorders  of  digestion,  disturbances  of  appetite,  anemia,  insomnia,  and 
intellectual  derangements  are  common. 

Only  some  of  the  more  important  symptoms  can  be  considered;  con¬ 
veniently  classified  as  sensory;  motor;  psychic;  and  those  connected  with 
the  internal  organs  and  the  special  senses. 

Sensory  Symptoms. — These  constitute  a  very  common  manifestation 
of  hysteria  in  early  life.  Prominent  here  is  hysterical  headache,  which 


HYSTERIA 


575 


appears  especially  when  it  is  of  service  to  the  child.  Neuralgic  pain 
in  various  regions  may  be  hysterical,  as  may  sometimes  pain  in  the  epi¬ 
gastrium,  or  in  the  region  of  the  navel  or  of  the  appendix.  Pain  with  con¬ 
tracture  about  the  joints  is  one  of  the  most  frequent  manifestations  in 
children  and  may  last  for  months.  Sometimes  there  is  general  wide¬ 
spread  hyperesthesia  with  suffering  produced  by  movement,  entirely 
prohibiting  any  passive  or  voluntary  motion.  I  have  seen  the  latter  in 
a  boy  of  11  years  who,  however,  could  and  did  move  his  limbs  without 
the  slightest  difficulty  during  sleep.  In  this  case  the  disease  depended 
on  auto-suggestion  from  the  association  with  his  father  who  had  had 
inflammatory  rheumatism.  Hypersesthetic  or  anaesthetic  areas  may 
sometimes  be  found,  but  not  as  frequently  in  children  as  later  in  life. 
Sometimes  there  is  parsesthesia,  such  as  a  feeling  of  coldness  or  deadness 
in  some  region.  The  disturbance  of  sensation  is  not  in  accord  with  any 
distribution  of  the  nerve-trunks.  It  may  be  discovered  on  the  surface 
of  the  body,  in  the  pharynx,  or  on  the  conjunctiva;  or  there  may  be 
pain  and  tenderness  in  small  areas  in  the  region  of  the  spine  or  over  the 
ovaries.  Not  infrequently  the  sensory  symptoms  directly  follow  an 
injury,  and  may  then  be  very  confusing  in  making  a  diagnosis. 

Motor  Symptoms. — Manifestations  of  this  kind  are  of  great  variety. 
The  more  common  condition  is  spasm  of  some  sort,  either  tonic  or  clonic. 
In  the  most  severe  cases  there  occurs  a  typical  hysterical  convulsion, 
frequently  with  opisthotonos;  which,  with  all  its  violence,  has  no  attend¬ 
ant  biting  of  the  tongue,  injury  from  falling,  incontinence  of  urine,  or 
true  unconsciousness.  The  general  hysterical  convulsion  is  seen  usually 
only  in  older  children,  but  not  always  so.  I  have  known  the  diagnosis 
from  epilepsy  only  possible  through  the  distinct  remembrance  by  the 
patient  of  the  nature  of  the  occurrences  during  the  seizure;  and  recall 
another  case,  a  girl  of  9  years,  who  suffered  from  mild  convulsive  attacks, 
which  ceased  to  appear  immediately  on  removal  from  the  anxious  sym¬ 
pathy  of  the  mother.  Catalepsy  may  sometimes  occur,  and  is  of  a  hys¬ 
terical  nature.  In  milder  cases  more  limited  tonic  or  clonic  spasms  of 
various  parts  of  the  body  may  be  present.  These  may  not  infrequently 
be  of  a  choreiform  nature.  In  others  the  spasm  is  represented  by  con¬ 
tortions  of  the  face;  irregular  action  of  the  diaphragm  and  other  muscles 
of  respiration;  torticollis,  or  hysterical  contraction  elsewhere.  Some  of 
the  cases  of  tic  and  of  chorea  electrica  are  probably  hysterical. 

Paralysis  may  develop,  with  or  without  contracture.  This  may  be 
flaccid  or  spastic;  paraplegic,  hemiplegic,  or  monoplegic;  or  affect  only 
one  portion  of  a  limb.  It  is  less  common  in  children  than  are  the  evidences 
of  spasm.  Astasia  abasia  is  one  of  the  commonest  forms  of  hysterical 
paralysis  in  children;  the  child  being  able  to  make  all  or  many  of  the 
normal  movements  with  the  limbs,  yet  unable  to  stand  or  walk,  or  doing 
it  with  difficulty.  Aphonia  may  occur  from  hysterical  paralysis  ot  the 
muscles  of  the  larynx.  The  tendon-reflexes  in  hysteria  are  usually  active, 
never  absent.  The  cutaneous  reflexes  are  variable;  those  of  the  cornea 
and  pharynx  perhaps  being  absent.  Ankle-clonus  does  not  occur. 

Tremor  is  an  uncommon  symptom. 

Psychical  Symptoms. — Here  are  to  be  classed  attacks  ot  laughing  oi 
crying  without  sufficient  cause;  violent  paroxysms  of  anger ;  great  excita¬ 
bility  of  the  nervous  system;  disturbed  sleep  with  mght-terrors  oi 
somnambulism;  capriciousness  of  disposition;  unreasonableness,  impu  - 
siveness;  hysterical  aphasia;  a  stuporous  condition;  mental  depiession, 
delirious  states  sometimes  of  a  maniacal  nature ;  hallucinations. 
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of  these,  of  course,  are  necessarily  hysterical.  An  extreme  power  of 
imagination,  irritability,  excitability,  egoism,  and  a  remarkable  tendency 
to  deception  without  reason,  are  characteristic  psychic  alterations.  It 
is  to  be  noted  that  stigmata  of  degeneration,  as  seen  in  the  psychopathic 
child,  or  even  actual  psychoses,  may  be  combined  with  or  follow  upon 
hysteria.  These  are  not,  however,  a  part  of  the  disease.  The  patient’s 
intense  interest  in  his  own  symptoms  and  the  tendency  to  the  imitation  of 
symptoms  observed  in  others  have  already  been  referred  to. 

Symptoms  Connected  with  the  Special  Senses. — In  this  category  are 
the  manifestations  encountered  in  connection  with  the  eye  and  ear. 
Blindness  is  an  unusual  symptom.  Contraction  of  the  visual  fields  is 
very  uncommon  in  children.  Photophobia  is  frequent,  as  are  forms  of 
asthenopia.  Blepharospasm  with  closure  of  both  eyes  may  occur,  or 
there  may  be  paralysis  of  some  of  the  ocular  muscles.  Hysterical 
deafness  is  not  uncommon,  following,  perhaps,  a  blow  on  the  ear. 

Symptoms  Connected  with  Other  Organs. — These  symptoms,  as  with 
hysterical  manifestations  of  any  sort,  may  be  the  result  of  autosuggestion, 
dependent  upon  the  occurrence  earlier  of  diseases  connected  with  certain 
of  the  organs.  Thus  a  spasmodic  cough,  or  the  development  of  hysterical 
vomiting,  may  be  properly  assigned  to  the  influence  of  previous  cough 
or  vomiting  which  had  been  produced  by  actual  disease.  Respiratory 
symptoms  may  be  represented  by  sighing  or  rapid  respiration;  yawning; 
hysterical  cough;  attacks  of  dyspnea;  rapid  respiration;  aphasia  from 
the  paralysis  of  the  laryngeal  muscles,  as  already  mentioned;  hiccough 
from  spasmodic  action  of  the  diaphragm.  Of  these  cough  is  one  of  the 
most  frequent  and  troublesome.  Among  circulatory  symptoms,  are  palpi¬ 
tation;  tachycardia;  pallor;  flushing,  and  edema.  The  disturbances 
connected  with  the  digestive  organs  are  of  much  interest.  Hysterical 
dysphagia  may  occur  from  spasm  of  the  esophagus.  In  one  instance 
in  a  boy  of  8  years  under  my  observation,  the  condition  was  believed  to 
depend  upon  organic  stenosis,  until  under  ansesthesia  sounds  of  the  proper 
size  were  found  to  pass  without  difficulty.  Gastralgia  and  umbilical 
colic  may  be  encountered.  Vomiting,  often  of  a  very  persistent  nature, 
is  a  frequent  symptom.  Even  in  infants  may  be  observed  vomiting 
which  follows  in  some  cases  the  administration  of  any  food  of  which  the 
taste  is  new  or  not  entirely  agreeable  ;  and  the  ability  of  many  older  chil¬ 
dren  to  vomit  at  will  must  be  put  in  the  category  of  hysterical  manifes¬ 
tations.  Anorexia  nervosa  (p.  68)  is  a  characteristic  hysterical  disturb¬ 
ance;  and  I  have  observed  it  even  in  infants  in  the  1st  year  of  life. 
Among  other  symptoms  connected  with  the  alimentary  tract,  which  may 
rometimes  be  of  a  hysterical  nature,  are  meteorism;  long-continued  diar- 
shea;  constipation;  incontinence  of  feces;  and  recurring  anal  prolapse. 
Of  genito-ur inary  manifestations  are  especially  to  be  mentioned  frequent 
urination  and  polyuria,  both  of  which  are  common.  Ischuria  and 
paralysis  of  the  bladder  are  less  frequent.  That  enuresis  nocturna  is 
sometimes  amenable  to  treatment  by  suggestion  places  such  instances 
among  urinary  manifestations  of  hysteria. 

Prognosis. — The  prognosis  is,  as  a  rule,  good  if  treatment  is  insti¬ 
tuted  early;  yet  this  statement  applies  only  to  the  cure  of  the  visible 
conditions  present.  When  the  disease  appears  in  a  child  of  a  distinctly 
neurotic  tendency  or  inheritance,  return  of  hysterical  manifestations  is 
very  liable  to  occur  in  later  years.  Consequently  the  prognosis  for 
ultimate  complete  recovery  is  often  most  uncertain,  although  decidedly 
better  than  in  adult  life.  The  suddenly  developing  attacks,  if  properly 
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treated;  offer  the  best  prognosis,  and  this  is  especially  true  of  cases  where 
imitation  has  been  an  active  cause. 

Diagnosis. — The  principles  upon  which  the  diagnosis  rests  have 
already  been  indicated  in  describing  the  symptoms  of  the  disease,  and 
the  characteristics  of  the  patients  suffering  with  it.  Although  organic 
disorders  of  all  sorts  are  closely  simulated,  certain  features  will  aid  in 
distinguishing  the  hysterical  condition.  Primarily  there  is  to  be  noticed 
the  lack  of  proportion  between  the  assigned  cause  and  the  symptoms 
produced ;  and  a  tendency  for  all  symptoms  to  become  worse  when  much 
attention  is  paid  to  them.  There  is  also  a  grouping  of  symptoms  which 
it  is  impossible  to  attribute  to  any  known  lesion  or  series  of  lesions.  Yet 
in  spite  of  this,  the  diagnosis  from  organic  disease  is  often  extremely 
difficult,  and  only  careful  study  will  suffice  to  exclude  it.  One  of  the  chief 
difficulties  is  that  the  explanation  of  symptoms  by  the  presence  of  hysteria 
does  not  occur  to  the  physician  encountering  them  in  subjects  of  so  early 
age.  It  is  possible,  too,  to  have  a  combination  of  hysteria  with  the  evi¬ 
dences  of  an  actual  organic  lesion,  and  this  makes  the  diagnosis  still  more 
difficult. 

Reviewing  in  more  detail  some  of  the  diagnostic  symptoms  of  the 
various  manifestations,  we  find  the  major  hysterical  convulsive  attack 
suggesting  some  form  of  epilepsy,  but  distinguished  by  the  absence  of 
biting  of  the  tongue,  of  injuries  done  by  falling,  of  real  unconsciousness, 
of  relaxation  of  the  sphincters,  and  of  terminal  sleep;  while  the  movements 
of  the  body  are  suggestive  more  of  purpose,  and  the  patient  may  later 
recall  and  speak  of  what  took  place.  As  regards  other  motor  symptoms, 
hysterical  contractures  are  marked  by  the  greater  rigidity  on  passive 
movement,  as  compared  with  those  of  organic  nature.  Hysterical 
paralytic  conditions  and  contractures  may  disappear  completely  during 
sleep  or  under  anaesthesia.  There  is  also  no  atrophy  of  moment  or 
absence  of  the  tendon-reflexes,  such  as  should  accompany  some  of  the 
paralytic  conditions  of  organic  origin;  and,  as  previously  stated,  there  is 
often  a  distribution  and  an  association  with  other  symptoms  which  it  is 
impossible  to  explain  except  on  a  hysterical  basis.  Hysterical  chorea 
has  often  more  violent  and  systematic  movements  than  true  chorea 
exhibits,  and  there  is  a  tenseness  of  the  limbs  rather  than  the  hypotonia 
of  the  latter  disease. 

Sensory  symptoms  exhibit  similar  suggestive  characteristics.  It  is 
an  important  observation  that  through  the  diverting  of  the  mind  of  the 
child,  or  during  sleep,  tender  regions  may  entirely  cease  to  be  tender. 
Areas  of  hypersesthesia,  too,  do  not  show  the  distribution  which  organic 
lesions  would  necessarily  produce.  Hysterical  involvement  of  the  joints 
comes  on  more  suddenly  than  one  of  an  organic  nature,  often  with  more 
sensitiveness,  with  an  absence  of  evidences  of  inflammation,  and  a  greater 
variation  in  the  symptoms.  In  hysterical  headache  no  cause  for  the 
condition  can  be  found,  and  the  attack  is  liable  to  develop  at  a  time  when 
it  may  be  of  service  to  the  child,  or  when  suggestion  is  given  by  too  much 
attention;  and  it  disappears  when  something  happens  to  entertain  the 
patient  or  to  divert  the  attention  in  other  ways.  The  aphasia  of  hysteria 
is  rather  a  dumbness.  It  comes  on  suddenfy  and  there  is  no  effort  what¬ 
ever  to  speak;  such  as  would  occur  in  many  cases  of  true  aphasia.  In 
some  instances,  too,  the  patient  can  sing,  whisper,  or  cough,  although  he 
cannot  speak  in  the  ordinary  manner.  Severe  barking  cough,  or  attacks 
of  dyspnea  occurring  without  sufficient  discoverable  cause,  may  fre¬ 
quently  be  determined  to  be  hysterical  from  auto-suggestion,  if  the  child 
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at  an  earlier  period  has  suffered  from  such  symptoms  depending  upon 
actual  organic  cause.  The  repeated  vomiting  of  hysteria  is  in  many 
cases  only  partial,  and  not  followed  by  the  emaciation  and  loss  of  strength 
which  one  would  naturally  expect.  Also  suggestive  are  the  ease  with 
which  the  vomiting  occurs,  and  the  frequent  apparently  direct  intention 
of  the  child.  Hysterical  anorexia  may  be  traced  to  the  earlier  adminis¬ 
tration  of  some  food  very  distasteful  to  the  patient,  or  may  be  found  to 
have  been  started  by  some  actual  dyspeptic  disturbance  and  kept  going 
by  suggestion,  often  through  the  great  urgency  of  the  parents  that  the 
child  should  eat.  Meteorism  of  hysterical  nature  disappears  under 
ansesthesia. 

Treatment. — Prophylactic  treatment  is  of  the  utmost  moment.  In 
the  case  of  a  child  with  nervous  inheritance,  or  itself  showing  nervous 
manifestations,  the  greatest  care  must  be  taken  that  it  lead  a  healthful 
life,  free  from  all  nervous  excitement  and  from  everything  which  calls 
attention  to  itself,  especially  with  regard  to  ailments.  A  life  in  the  open 
and  in  the  country,  with  abundant  exercise,  is  to  be  preferred.  All 
possible  reflex  causes  of  nervousness  should  be  removed  by  appropriate 
treatment;  as  well  as  all  conditions  which  produce  debility  or  lack  of 
tone  in  the  patient.  The  hours  for  sleep  should  be  long,  and  the  time  for 
retiring  early.  Self-control  must  be  taught;  and  all  symptoms  made 
light  of.  Undue  mental  work  must  be  avoided  and,  indeed,  the  education 
must  be  made  to  occupy  an  entirely  secondary  place.  Most  important 
is  it  to  remove  the  child  from  the  care  of  a  nervous,  over-anxious  mother. 
Nothing  will  sooner  bring  on  hysterical  symptoms  in  one  predisposed 
than  a  constant  noticeable  anxious  supervision  of  all  the  child's  acts, 
with  orders  that  this  or  that  must  not  be  done  lest  harm  or  illness  follow. 

All  that  has  been  said  applies,  of  course,  with  even  greater  force  to 
children  who  have  at  some  previous  time  exhibited  symptoms  of  hysteria; 
and  applies,  too,  to  the  direct  treatment  of  the  disease  already  developed. 
Of  especial  importance  here  is  the  removal  from  the  parents'  care  or  from 
association  with  any  nervous  individuals.  A  judiciously  selected  nurse 
should  be  found  who  will  be  kind,  and  who  will  win  the  affection  of  the 
patient,  but  who  will  show  no  sympathy  whatever.  In  fact,  one  of  the 
best  methods  of  treatment  is  to  take  no  notice  at  all  of  the  symptoms;  or, 
at  the  most,  to  suggest  on  occasion  that  the  patient  is  certainly  better. 
The  principle  of  suggestive  treatment  is  of  the  greatest  value  in  hysteria. 
Sometimes  it  is  well  to  do  nothing  to  entertain  the  child;  sometimes 
better  to  fill  its  mind  with  matters  which  will  divert  it  from  a  considera¬ 
tion  of  itself.  A  very  careful  study  of  the  individual  case  is  necessary, 
and  no  general  rules  can  be  formulated.  Changes  from  time  to  time  in 
the  surroundings  and  in  the  things  done  for  the  patient  are  an  important 
portion  of  the  mental  cure.  Hydrotherapy,  electrical  treatment,  massage, 
may  follow  one  another;  and  do  good  partly  through  the  improvement  in 
tone,  largely  through  the  impression  made.  In  some  cases  the  rest- 
treatment  is  of  service. 

In  certain  selected  cases,  either  the  element  of  fear  of  pain  or  of  other 
disagreeable  sensation  may  be  invoked,  or  the  forcefulness  of  command 
can  be  employed  in  order  to  benefit  through  the  element  of  sudden  sur¬ 
prise.  In  the  former  the  discomfort  may  be  obtained  by  the  use  of  the 
cold  douche,  counterirritation  of  the  spine,  application  of  a  strong 
faradic  current,  or  the  like.  The  latter  form  of  treatment  consists  in  the 
sudden,  sharp  insistence  by  the  physician  that  a  paralyzed  child  get  up  at 
once;  or  the  command  to  speak  given  to  a  case  of  dumbness,  at  the  same 
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time  that  a  painful  stimulant,  such  as  an  electric  current,  is  applied  over 
the  larynx.  This  latter  method  is  astonishingly  successful  when  success¬ 
ful  at  all;  but  the  danger  of  failure  is  great,  and  then  the  malady  is  harder 
to  relieve.  The  method  of  ignoring  the  symptoms  is  more  certain, 
although  more  tedious. 

STIGMATA  OF  DEGENERATION 

These  consist  of  bodily  or  mental  characteristics  which  are  prone 
to  be  present  in  children  with  diminished  power  of  resistance  in  the 
nervous  system;  in  nervous  children;  and  in  those  with  neurasthenia  and 
especially  with  mental  deficiency.  They  are  not,  however,  necessarily 
present,  nor  when  observed  are  they  by  any  means  positive  indications 
of  a  nervous  or  mental  weakness.  They  can  be  looked  upon  merely  as 
corroborative  signs.  They  are  for  the  most  part  organic  in  nature,  but 
are  referred  to  here  because  at  times  associated  with  functional  or  psychic 
disturbances. 

The  head  may  be  brachycephalic ;  dolichocephalic;  macrocephalic; 
hydrocephalic;  microcephalic ;  asymmetrical,  or  deformed  in  other  ways. 
The  face  may  be  asymmetrical;  the  lower  jaw  very  prominent  or  markedly 
receding;  the  forehead  abnormally  narrow;  the  arch  of  the  palate  unusu¬ 
ally  high.  Bifid  uvula,  harelip,  and  cleft-palate  are  to  be  included  also. 
Among  other  deformities  connected  with  the  head  are  enlargement  of 
the  tongue;  malposition  or  imperfect  development  of  the  teeth;  deformity 
of  the  nasal  bones.  The  eyes  may  show  irregular  coloring  of  the  iris; 
congenital  coloboma;  albinism;  opacities;  congenital  cataract;  strabis¬ 
mus;  irregular  form  or  position  of  the  pupils;  oblique  inclination  or 
narrowness  of  the  palpebral  fissure;  pigmentary  retinitis.  The  ears 
may  exhibit  irregularity  in  shape;  adhesion  of  the  lobule;  crumpling  of 
the  helix,  or  be  unusually  large  or  prominent. 

In  the  region  of  the  trunk  are  to  be  noted  spina  bifida;  hernia;  poly¬ 
mastia;  deformities  of  the  breasts.  In  the  genital  organs  are  epispadias; 
hypospadias;  rudimentary  penis;  cryptorchidism;  early  development  of 
genital  hair;  atresia  of  the  vagina;  and  double  vagina  or  uterus.  The 
limbs  may  show  such  lesions  as  webbing  or  alteration  in  the  number  or 
formation  of  the  fingers  or  toes;  very  long  or  very  short  arms,  and  the 
like. 

The  development  as  a  whole  may  be  altered;  the  child  seeming  pre¬ 
maturely  old  or  having  retarded  puberty;  or  there  may  be  evidences  of 
feminism;  masculinism;  infantilism;  gigantism;  albinism;  etc. 

Functions ,  too,  may  sho.w  degenerative  signs;  to  be  mentioned  here 
being  delay  in  learning  to  sit  or  walk;  defective  speech;  congenital  deaf- 
mutism;  stammering;  enuresis;  poor  circulation  of  the  blood;  abnor¬ 
malities  of  appetite,  and  diminished  resistance  to  disease. 

Among  psychical  stigmata  are,  in  milder  cases,  the  manifestations  of 
nervousness,  debility,  and  excitability  mentioned  in  discussing  nervous 
children;  and  in  the  severer  cases  the  evidences  of  mental  deficiency, 
moral  insanity,  sexual  perversion,  precocity  in  a  limited  direction,  fixed 
ideas,  phobias,  truancy,  etc. 

MENTAL  PRECOCITY 

This  condition  in  itself  is  in  no  way  a  disease;  yet  in  many  instances 
it  is  attended  by  characteristics  which  are  distinctly  pathological;  and 
it  may,  therefore,  receive  brief  mention  here.  A  child  who  is  precocious 
within  normal  limits  shows  merely  an  unusual  and  often  decidedly  rapid 
development  of  his  intellectual  powers  as  compared  with  his  age.  This 
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may  take  place  in  all  directions  equally,  or  only,  perhaps,  along  one  or 
two  lines;  the  mental  condition  being  average  in  other  respects.  Pre¬ 
cocious  children  may  be  born  so,  and  advance  without  effort  on  the  part 
of  the  parents,  or  even  in  spite  of  restraint.  In  many  other  instances 
there  is  at  first  little  more  than  the  normal  degree  of  intellectual  power; 
but  over-prompt  beginning  of  teaching  of  a  forcing  character,  or  associa¬ 
tion  only  with  those  older  than  themselves,  develops  in  them  an  early 
acquisition  of  knowledge,  and  a  precocity  which  is  more  apparent  then 
real.  Precocity  of  this  sort  is  to  be  guarded  against,  as  the  premature 
stimulation  of  the  intellect  is  liable  to  result  in  the  development  of  some 
of  the  various  characteristics  of  the  nervous  child.  True  precocity  in  all 
directions  needs  no  checking  except  so  far  as  is  necessary  to  keep  the 
bodily  health  in  good  condition.  In  the  case  of  children  precocious  in 
certain  directions  only,  great  care  should  be  taken  that  in  the  training 
along  these  lines  others  are  not  neglected.  It  is  often  better  to  make 
an  effort  to  retard  development  on  the  precocious  side. 

Not  infrequently  a  child  possessing  a  wonderful  talent  of  some  one 
kind  may  be  backward  or  even  imbecile  in  every  other  characteristic. 
(See  Idiots  Savants,  p.  591 .)  There  are  many  interesting  instances  of  this 
on  record.  Children  of  this  sort  need  especial  efforts  to  educate  them 
along  normal  and  varied  lines. 

PSYCHASTHENIA 

Etiology. — This  is  a  disorder  allied  on  the  one  hand  to  endogenous 
nervousness  (p.  551),  but  with  predominance  of  psychic  manifestations: 
while  on  the  other  hand,  in  its  severer  forms,  it  approaches  closely  to 
insanity.  It  is  also  in  some  instances  related  to  those  of  the  tics  in  which 
the  movements  are  but  a  motor  expression  of  imperative  ideas.  It  is  an 
inborn  condition,  in  contradistinction  to  neurasthenia;  yet  it  may  have 
been  dormant,  and  require  some  decided  exciting  cause  to  produce  the 
symptoms.  Among  such  causes  are  mental  shock,  sleeplessness,  or 
exhaustion  brought  about  in  any  way.  An  attack  of  epidemic  encepha¬ 
litis  may  leave  in  its  train  various  behaviour-disorders  of  a  psychasthenic 
nature.  They  depend,  however,  upon  distinct  organic  lesions,  and  are, 
strictly  speaking,  not  properly  included  under  psychasthenia. 

Symptoms. — The  patients  may  be  normal  intellectually,  possess 
special  mental  power,  or  verge  on  deficiency.  They  are  nervous;  imagi¬ 
native;  impressionable.  The  symptoms  appear  oftenest  at,  or  soon  after, 
puberty,  but  may  develop  in  later  childhood  or  even  earlier.  Among 
them  are  many  of  the  psychic  disturbances  of  the  nervous  child,  but 
shown  in  an  exaggerated  degree.  One  of  the  most  important  is  the 
feeling  of  doubt,  and,  closely  associated  with  this,  phobias  of  all  sorts; 
and  with  these  is  combined  an  over-conscientiousness,  which  finally  leads 
to  obsessions  and  to  imperative  ideas.  These  result  in  hesitation  in 
action  and  in  reaching  conclusions;  lack  of  will-power  and  of  concentra¬ 
tion;  restlessness;  repetition  of  acts  for  fear  they  have  not  been  properly 
performed;  melancholic  states  from  the  consciousness  of  personal  imper¬ 
fection;  hallucinations;  fear  of  certain  objects,  places,  and  conditions; 
the  fear  of  personal  contamination,  leading  to  frequently  repeated  wash¬ 
ing  of  the  hands  and  the  like;  impulses  to  spring  into  the  water  or  out 
of  a  high  window,  etc.  The  disease  may  advance  still  further,  and  the 
obsessions  and  imperative  ideas  become  so  uncontrollable  that  criminal 
acts  may  be  performed,  such  as  theft  or  murder;  or  they  may  lead  to 
self-multilation  or  suicidal  attempts.  Truancy  from  school  or  the  run- 
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ning  away  from  home  is,  in  many  instances,  a  symptom  of  psychasthenia; 
as  is  sexual  perversion  of  various  sorts.  In  fact  some  of  these  children 
appear  to  be  moral  degenerates.  (See  Moral  Insanity,  p.  582.) 

Prognosis. — This  is  very  uncertain.  In  the  mildest  cases  it  is  fairly 
good  under  treatment,  but  unless  this  is  instituted  the  disease  is  disposed 
to  grow  worse,  although  intermissions  in  its  course  may  occur.  Deterio¬ 
ration  in  health  from  any  cause  diminishes  the  resisting  power  and  tends 
to  increase  the  psychasthenic  symptoms;  and  the  surroundings  of  the 
patient  have  a  very  decided  influence.  Yet,  with  proper  care,  psychas¬ 
thenia  is  often  not  incurable  and  the  symptoms  entirely  disappear,  even 
though  the  underlying  tendency  cannot  be  removed. 

Diagnosis. — The  disease  is  to  be  distinguished  from  simple  nervous¬ 
ness  (p.  551)  by  the  predominance  of  psychic  disturbance.  It  is  chiefly 
to  be  differentiated  from  undoubted  psychoses,  such  as  insanity  and 
imbecility.  In  psychasthenia  the  patient  recognizes  that  the  ideas,  and 
the  acts  which  follow,  are  wrong  and  not  well  founded,  and  consequently 
are  to  be  concealed.  He  feels  only  an  inability  to  control  them;  hence 
the  title  “ imperative  ideas.”  In  a  true  insanity,  on  the  other  hand,  the 
subject  is  unconscious  of  anything  wrong  in  his  concepts,  logical  processes, 
or  deeds. 

Treatment. — Measures  are  to  be  sought  which  improve  the  general 
health  and  quiet  nervous  excitability.  All  mental  over-strain  is  to  be 
avoided,  and  yet  the  child’s  mind  must  be  kept  filled  with  healthy  ideas 
and  diverted  by  occupations.  Of  special  importance  is  the  removal  of  the 
patient  from  unsuitable  surroundings.  Without  this  but  little  can  be 
accomplished.  The  confidence  of  the  child  is  to  be  obtained  without  fail, 
and  then  every  effort  put  forth  to  increase  the  will-power.  The  attempt 
must  be  made  to  discover  the  nature  and  origin  of  the  obsession  which 
possesses  the  child,  to  remove  the  cause  which  occasions  this,  and  to 
produce  a  conviction  of  the  unreasonableness  of  the  doubt  or  fear. 
Gymnastic  exercises  are  useful  both  in  improving  the  general  condition, 
and  in  awakening  the  concentration  upon  healthy  thoughts.  In  spite 
of  lack  of  prompt  results,  treatment  must  be  persevered  with. 

INSANITY 

An  exact  definition  of  insanity  seems  almost  impossible;  and  the 
various  classifications  made  of  its  forms  differ  greatly  one  from  another. 
The  diagnostic  distinction  between  idiocy  and  imbecility  on  the  one  hand 
and  insanity  on  the  other  is  also  not  always  sharply  made  by  psycholo¬ 
gists.  Perhaps  a  convenient  construction  is  that  insanity  is  the  disease 
of  a  mind  previously  sound,  coming  on  after  mental  power  had  been 
fairly  well  attained;  while  idiocy  is  a  mental  feebleness,  depending  upon 
a  disease  or  defect  of  the  brain,  congenital  or  acquired  during  its  develop¬ 
ment,  which  has  arrested  the  growth  of  the  mental  powers  (Peterson). 
The  symptoms  of  insanity  are  sufficiently  characteristic  in  most  cases. 
The  confusion  exists  chiefly  in  regard  to  the  form  denominated  dementia, 
which  resembles  imbecility  in  its  symptoms,  but  differs  m  that  it  is  a 
mental  enfeeblement  acquired  later  in  life  in  a  brain  previously  normal. 
Thus  a  mental  failure  following  epilepsy  in  adults  is  spoken  of  as  epileptic 
dementia;  while,  according  to  some  psychologists,  in  children  it  is  called 
epileptic  idiocy  on  account  of  the  mind  being  still  in  process  of  deve  op- 
ment.  The  distinction  possesses,  however,  a  certain  degree  of  aitificiality, 
and  the  subject  needs  further  clarification. 

1  Church  and  Peterson;  Nervous  and  Mental  Diseases,  1911,  851. 
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Etiology. — Insanity  is  a  comparatively  uncommon  condition  in 
childhood.  Spitzka1  estimated  that  only  about  4  per  cent,  of  3244  adult 
cases  of  insanity  under  his  observation  had  developed  the  condition 
during  childhood,  and  quotes  Hagen  that  annually  1  in  70,684  children 
became  insane  in  the  region  studied  by  him.  Cases  in  very  early  life 
have  been  reported,  even  of  congenital  origin;  but  it  is  only  in  later 
childhood  that  the  frequency  of  its  occurrence  begins  to  be  significant, 
although  the  disease  still  remains  uncommon  until  puberty  is  reached. 
Rhein2  collected  39  cases,  including  7  of  his  own,  and  excluding  infection- 
psychoses,  14  being  under  10  years  and  25  between  10  and  16  years. 
There  is  often  a  decided  inherited  tendency  observed;  the  parents  being 
neurotic,  or  suffering  from  some  nervous  affection.  Insanity  may  be  a 
result  of  some  lesion  in  the  brain,  as  in  cases  of  trauma,  meningitis,  or 
syphilis;  or  may  oftener  depend  upon  causes  producing  no  organic  intra¬ 
cranial  lesions  to  which  the  condition  can  reasonably  be  attributed ;  among 
such  causes  being  chorea,  epilepsy,  acute  infectious  fevers,  shock  and 
undue  mental  work,  especially  if  these  occur  about  the  time  of  puberty. 
Bateman3  found  that  in  many  cases  the  foramina  of  Luschka  were  closed 
in  the  brains  of  the  insane.  Excessive  masturbation  is  doubtless  a  factor 
in  some  instances,  but  its  influence  is  much  over-rated.  More  often  it 
depends  itself  upon  the  diseased  nervous  state  which  finally  terminates 
in  insanity. 

Symptoms. — One  of  the  most  frequent  forms  of  insanity  is  an  acute 
delirious  state,  reaching  even  the  degree  of  mania.  It  is  encountered 
oftenest  in  connection  with  the  acute  infectious  fevers,  especially  typhoid. 
The  symptoms  may  develop  either  while  fever  is  still  present  or  during 
convalescence.  There  is  great  excitability;  screaming;  constant  talking; 
and  sometimes  hallucinations  or  delusions.  I  recall  a  boy  of  4  years  with 
typhoid  fever,  whose  screaming  continued  almost  uninterruptedly  for 
days,  until  he  became  exhausted  and  aphonic.  Most  febrile  insanities 
last  a  few  days  to  a  few  weeks,  but  sometimes  longer;  or  rarely  pass  into 
a  state  of  dementia.  Mania  may  infrequently  occur  independently  of 
any  acute  febrile  process,  and  is  then  liable  to  recur  in  repeated  attacks  of 
short  duration.  I  have  observed  an  acute  mania  of  excessive  violence  in 
a  fatal  case  of  chorea.  It  may  also  be  associated  with  hysteria.  Epilepsy 
may  sometimes  exhibit  a  transitory  mania  in  place  of,  or  following,  the 
ordinary  seizure.  In  other  cases  epilepsy  of  long-continuance  and  with 
frequent  seizures  may  result  in  dementia.  Dementia  sometimes  depends 
upon  the  cerebral  lesions  of  hereditary  syphilis,  and  is  then  seen  in  early 
childhood.  Resulting  from  other  causes  it  is  rare  under  puberty. 

Melancholia,  or  a  melancholic  condition,  is  one  of  the  most  frequent 
forms  of  insanity  in  early  life.  It  occurs  in  later  childhood,  especially 
after  mental  over-work.  There  is  depression;  weeping;  moodiness;  some¬ 
times  hallucinations;  and  in  some  instances  self-mutilation,  or  attempts 
at  or  even  actual  suicide.  Sometimes  the  melancholic  state  alternates 
with  maniacal  seizures;  in  others  it  is  attended  by  a  stuporous  condition. 

An  interesting  variety  is  that  designated  moral  insanity,  in  which, 
however,  with  the  absence  of  moral  sense  there  is  often,  but  not  always, 
associated  a  degree  of  intellectual  defect.  Even  those  who  at  first  show 
no  evidence  of  the  latter  are  liable  eventually  to  develop  it.  None  of 
the  restraints  of  religion  or  propriety  seem  to  possess  any  influence,  and 
even  that  of  fear  has  but  little  power.  All  the  tendencies  are  vicious; 

1  Keating’s  Cyclop.  Dis.  of  Child.,  1890,  IV,  1039. 

2  Amer.  Jour,  of  Insanity,  1915,  LXXI,  471. 

3  Arch.  Neurol,  and  Psychiat.,  1925,  XIV,  616. 
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sexual  impulses  may  be  dominant  and  perverted;  cruelty  is  a  prominent 
feature;  and  as  the  child  grows  older  he  is  liable  to  commit  some  criminal 
act.  Strictly  speaking  the  majority  of  these  cases  should  be  described  as 
moral  imbecility,  since  the  disease  is  a  congenital  one,  and  the  moral 
nature  has  been  arrested  in  its  development.  There  are,  however,  in¬ 
stances  in  which  the  moral  perversion  is  the  result  of  accident  or  disease 
occurring  in  the  case  of  those  who  have  previously  shown  no  abnormality 
in  this  respect,  and  to  these  the  title  of  moral  insanity  is  properly  applied. 
Many  of  these  cases  are  of  comparatively  mild  degree,  unassociated  with 
permanent  mental  defect  and  combined  with  a  certain  amount  of  melan¬ 
cholic  depression.  They  are  dependent  upon  undue  mental!  strain  or 
bodily  exhaustion.  There  are  repeatedly  observed  in  early  childhood,  or 
even  later,  instances  of  so  great  a  degree  of  perverted  behavior  and  mali¬ 
cious  mischievousness  that  this  would  seem  to  indicate  an  actual  moral 
insanity.  The  condition,  however,  depends  upon  an  enormously  exag¬ 
gerated  ego  and  the  abnormal  desire  to  attract  attention,  which  is  charac¬ 
teristically  seen  in  hysteria;  and  this  has  been  fostered  by  the  evident 
showing  of  anxiety  by  the  parents.  There  is  no  mental  deficiency  in 
these  cases,  and  the  condition  passes  with  increasing  years  and  proper 
management.  If  it  does  not,  we  are  dealing  with  a  genuine  instance  of 

moral  insanity.  _ 

Many  of  the  perverted  tendencies  and  feelings  seen  in  neurotic 
children  and  in  psychasthenia,  such  as  fixed  or  imperative  ideas  and 
phobias,  are  present  in  increased  degree  in  insanity.  They  differ,  how¬ 
ever,  in  the  latter  condition  in  that  the  patient  does  not  recognize  their 
unreality  and  groundlessness ;  and  this  is  true  also  of  the  hallucinations 
and  delusions  of  different  sorts  often  present,  in  which  the  patient  fully 
believes.  Many  of  the  stigmata  of  degeneration  described  (p.  579)  are 

prone  to  be  found  in  insane  persons. 

Prognosis. — This  varies  according  to  the  cause  and  the  form  of 
insanity  exhibited.  In  general  it  is  better  than  in  adult  life.  In  melan¬ 
cholia  and  hypochondriasis  recovery  generally  takes  place,  as  also  in  the 
acute  delirious  insanities  and  the  insane  state  sometimes  attendant  upon 
hysteria  or  chorea.  The  dementia  following  syphilis  or  long-continued 
epilepsy  offers  an  unfavorable  prognosis.  Forms  of  insanity  with  fixed 
delusions  are  unfavorable,  and  the  well-marked  cases  of  moral  insanity 
equally  or  even  more  so.  The  milder  cases  of  moral  perversion  referred 
to  respond  favorably  to  treatment.  Always  to  be  remembered  in  the 
prognosis  of  insanity  is  the  liability  to  recur  in  cases  apparently  cured. 

Treatment. — Merely  can  be  urged  in  this  connection  the  main¬ 
tenance  of  the  general  health;  the  removal  of  the  cause  if  discoverable, 
the  separation  of  the  patient  from  unfavorable  surroundings,  an  e 
careful  guarding  against  injury  done  by  the  patient  to  himself  or  ot  ers. 
The  details  of  treatment  vary  with  the  form  of  the  disease,  and  are  more 
properly  considered  in  works  upon  mental  disorders. 

MENTAL  DEFICIENCY 
(Idiocy;  Imbecility;  Feeble-mindedness) 

Definition  and  Classification.— As  with  insanity  the  classifications 
of  these  conditions  are  numerous  and  confusing.  The  distinction  from 
insanity  has  already  been  defined  (p.  581);  deficiency  being  legal  e  as  a 
mental  feebleness  due  to  organic  cerebral  defect  or  disease  present  a 
birth,  or  arising  in  the  brain  while  the  mental  powers  aie  m  a  eve  oping 
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state.  Cretinism  constitutes  an  exception,  the  mental  arrest  in  this  case 
being  a  symptom  of  disease  of  the  thyroid  gland.  This  condition  will 

be  discussed  separately.  , 

Except  for  sentimental  reasons,  the  terms  idiocy,  imbecility  and 
feeble-mindedness  can  all  be  included  under  the  title  idiocy,  as  a 
matter  of  convenience.  Yet  this  title,  as  well  as  that  of  ‘  imbecility, 
is  one  almost  of  opprobrium  among  the  laity,  and  with  propriety  avoided 
by  the  physician  in  speaking  to  parents.  The  three  varieties  mentioned 
constitute  merely  degrees  of  the  same  clinical  condition,  with  all  sorts  of 
connecting  grades  between  them;  the  typical  “idiot”  of  common  parlance 
being  at  the  one  end  of  the  scale,  with  a  mental  condition  little  above  or 
often  inferior  to  that  of  the  lower  animals;  the  slightly  feeble-minded  or 
“deficient,”  called  also  the  “ moron,”  at  the  other  end,  but  little  separated 
from  the  normal  individual.  There  is  further  a  moral  imbecility, 
usually  combined  with  some  degree  of  intellectual  deficiency.  This  has 

already  been  discussed  under  Insanity  (p.  583)  v 

The  term  backwardness  is  often  applied  in  a  rather  loose  manner 
to  children  who  at  a  certain  age  have  not  attained  to  the  standaid  of 
mental  development  natural  to  this.  Many  of  these  children  should 
properly  be  called  feeble-minded ;  but  in  other  instances  the  backwardness 
depends  upon  an  attendant  slowness  of  physical  development,  perhaps 
the  result  of  debilitating  diseases ;  or  upon  a  lack  of  training,  defective 
eyesight  or  hearing,  the  presence  of  adenoid  growths,  and  the  like.  Ail 
such  cases  are  capable  of  cure,  and  are  not  properly  to  be  included  among 
the  mentally  deficient.  Allied  to  these  are  the  cases  of  idiocy  by  depriva¬ 
tion,  in  which  distinct  mental  defect  of  mild  degree  is  the  result  of 
physical  disorders  which  prevent  the  proper  development  of  the  mind. 
This  is  best  illustrated  in  congenital  deaf-mutism.  Apart  from  the  types 
already  referred  to,  numerous  other  classifications  have  been  proposed. 
Some  rest  largely  on  a  clinical  basis ;  some  on  an  etiological ;  and  others  on 
a  pathologico-anatomical  one.  A  general  division  sometimes  employed 
is  that  of  Langdon  Down1  into  the  congenital ,  developmental ,  and  acquired 
forms.  The  first  includes  cases  in  which  the  symptoms  can  be  recognized 
not  long  after  birth.  The  second  comprises  those  developing  in  the  proc¬ 
ess  of  growth.  The  third  contains  a  large  variety  in  which  are  such 
cases  as  those  dependent  upon  trauma  at  or  after  birth;  convulsions 
occurring  in  infancy;  meningitis;  hydrocephalus;  infectious  diseases,  and 

epilepsy.  .  . 

Other  classifications  separate  the  forms  chiefly  on  the  basis  01  anatom¬ 
ical  characteristics,  or  on  that  of  a  combination  of  these  with  etiological 
factors.  Thus  we  have  idiocy  which  is  microcephalic ;  hydrocephalic, 
paralytic;  epileptic;  Mongolian;  traumatic;  inflammatory;  toxic,  depriva- 
tive,  etc.  A  few  of  the  many  varieties  mentioned  by  writers  will  be 
briefly  discussed  later.  Fuller  descriptions  will  be  found  in  works  upon 
psychiatry.  In  what  follows  the  term  “idiocy”  is  often  used,  as  a  matter 
of  convenience,  to  cover  all  the  forms  of  mental  deficiency  discussed. 

Etiology. — The  condition  is  a  common  one.  Reuben2  maintains 
that  there  are  about  150,000  mentally  deficient  individuals  in  the  United 
States,  not  including  the  insane  and  the  epileptic;  and  S  to  well 3  places  the 
number  even  higher,  assigning  1  feeble-minded  to  every  300  normal 
persons  in  the  United  States.  Inheritance  plays  a  very  important  role 

1  Tuke’s  Diet,  of  Psycholog.  Med.,  1892,  644. 

2  Arch,  of  Pediat.,  1912,  XXIX,  596. 

3  Arch,  of  Pediat.,  1913,  XXX,  203. 
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and  shows  itself  in  from  40  to  50  per  cent,  of  the  cases  (Peterson).1  The 
parents  may  themselves  have  been  degenerates,  or  only  neurotic,  or  the 
subjects  of  nervous  disease  of  some  sort.  Alcoholism  and  tuberculosis  in 
the  parents  are  possible  factors,  with  syphilis  to  some  extent.  The  last 
may  produce  mental  deficiency  through  the  action  of  different  organic 
lesions,  and  is  undoubtedly  operative  in  some  instances.  In  204  cases  of 
idiocy  studied  by  Atwood2  14.7  per  cent,  gave  a  positive  Wassermann 
reaction.  However,  the  statistics  in  general  upon  the  influence  of 
syphilis  vary  much.  For  example,  Dayton3  found  in  a  review  of  9183 
patients  with  mental  deficiency  a  positive  Wassermann  reaction  in  5.4 
per  cent.;  whereas  in  16,156  children  without  obvious  mental  defect  the 
test  was  positive  in  4.3  per  cent.;  a  difference  which  is  inconsiderable. 
Any  condition  which  debilitates  the  parental  heath  before  the  birth  of  the 
child  exercises  some  etiological  power.  Consanguinity  in  itself  does  not 
possess  the  influence  often  assigned  to  it,  unless  both  parents  are  neurotic, 
in  which  case  the  tendency  to  all  nervous  conditions  in  the  offspring  is 
increased.  In  the  large  majority  of  cases  the  symptoms  appear  at  an 
early  age.  Sex  is  a  factor  also,  male  defectives  preponderating  in  the 
proportion  of  about  2:1. 

Trauma  occurring  at  birth  is  a  factor  of  great  importance,  in  the  para¬ 
lytic  cases  somatic  evidences  of  an  intracranial  lesion  existing  in  combi¬ 
nation  with  mental  defect.  Thus  meningeal  hemorrhage  with  its  mental 
sequels  results  from  prolonged  labor,  instrumental  delivery,  or  long- 
continued  asphyxia  after  birth.  It  is  to  be  noted  in  this  connection 
that  the  employment  of  the  forceps  is  an  element  of  far  less  importance 
than  is  prolonged  labor.  In  fact,  a  sufficiently  early  use  of  these  would 
probably  prevent  the  development  of  many  cases  of  cerebral  paralysis 
with  idiocy.  Cases  of  'premature  birth  are  liable  to  be  found  mentally 
defective  later;  probably  either  from  lesions  of  the  weak-walled  vessels 
occurring  as  a  result  of  this;  or  on  account  of  the  imperfect  development 
of  the  brain  at  the  time  of  birth. 

The  cases  of  mental  deficiency  arising  from  causes  acting  after  birth 
are  much  fewer.  Prominent  among  these  are  eclamptic  convulsions,  a 
steadily  increasing  mental  degeneration  sometimes  dating  from  a  con¬ 
vulsive  attack.  Among  other  post-natal  causes  are  to  be  mentioned 
epilepsy,  febrile  diseases,  trauma,  mental  shock,  and  mental  over-work. 

Pathological  Anatomy. — Organic  lesions  of  some  kind  are  usually 
at  the  basis  of  mental  deficiency,  but  these  are  of  great  variety,  and  none 
of  them  characteristic.  They  may  be  of  a  gross  nature,  or  only  discover¬ 
able  by  microscopical  study.  Among  those  of  the  latter  sort  there  may 
be  the  condition  described  as  agenesis  corticalis  (Sachs)4  (see  p.  597),  in 
which  there  is  an  arrest  of  development  of  the  cortex  with  an  absence  oi 
degeneration  of  the  normal  cortical  cells  and  fibres.  In  another  class 
there  is  sclerosis  of  some  sort ;  or  the  lesions  following  encephalitis,  menin¬ 
gitis,  hemorrhage,  thrombosis,  embolism,  and  tumors.  Often  the  bram 
is  much  altered  in  shape,  or  there  are  defects  of  large  size;  as  in  hydro¬ 
cephalus,  porencephalus,  general  atrophy,  absence  of  a  hemisphere, 

development  of  cysts,  etc.  #  ~  , 

Symptoms. — Viewing  these  merely  in  a  general  way,  there  is  nrst 

to  be  noted  in  all  classes  the  predominant  feature  of  a  distinct  enfee  i  e- 
ment  of  mind;  an  inability  to  fix  the  attention  properly;  and  a  consequent 

1  Church  and  Peterson;  Nervous  and  Mental  Diseases,  1911,  860. 

2  Jour.  Amer.  Med.  Assoc.,  1910,  LV,  464. 

3  Bost.  Med.  and  Surg.  Jour.,  1925,  CXCIII,  671. 

4  Jour.  Nerv.  and  Ment.  Dis.,  1887,  XI\  ,  541 ;  1892,  XL  ,  0<  . 
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diminution  in  the  power  of  receiving  impressions  and  forming  concepts 
or  reaching  conclusions.  These  symptoms  appear  early  in  well-marked 
cases.  With  them  are  frequently  combined  a  lack  of  proper  physical 
development  and  some  of  the  stigmata  of  degeneration.  Some  altera¬ 
tion  in  the  shape  of  the  head  or  the  expression  of  the  face  is  nearly 
always  present.  An  unusually  high  V-shaped  arching  of  the  vault  of 
the  palate  has  been  claimed  to  be  a  suggestive  somatic  characteristic; 
but  Channing’s1  observations  in  a  study  of  1000  defectives  confirm  the  opin¬ 
ion  of  others  that  this  anatomical  deformity  appears  to  possess  no  real 
significance.  Superficial  inspection  is  sufficient  to  render  a  diagnosis 
possible  in  nearly  every  instance.  In  the  typical  idiot  of  low  grade  the 
mental  faculties  are  more  or  less  completely  impaired;  there  is  inability 
to  say  more  than  a  few  words,  if  any,  or  to  understand  anything  said. 
The  infant  cannot  recognize  objects,  and  takes  no  note  of  any  put  before 
him.  Later  in  life  he  is  less  capable  than  the  lower  animals  of  guarding 
against  ordinary  dangers.  Much  after  the  normal  age  for  doing  this  he 
is  still  unable  to  sit  up  or  even  to  hold  the  head  erect;  the  saliva  dribbles 
from  the  mouth;  and  the  ability  to  walk  comes  very  late  or  not  at  all. 
Blindness  is  present  in  a  certain  not  large  percentage.  In  the  case  of 
imbeciles  the  power  of  receiving  impressions  is  greater,  but  that  of  fixing 
the  attention  is  still  very  poor.  The  imbecile  is  slow  in  learning  to 
walk,  but  attains  the  power  completely.  He  may  learn  to  talk  fairly 
well,  but  only  after  much  time  has  elapsed  and  after  continued  teach¬ 
ing.  He  understands  to  a  degree,  and  can  obey  orders  if  so  disposed; 
but  the  behavior  is  unreasonable  and  mischievous,  and  the  child  may 
be  subject  to  attacks  of  maniacal  excitement  or  rage.  This  somewhat 
vicious  character,  although  common,  is  not  observed  in  all  imbeciles, 
some  of  whom  are  good-natured  and  industrious.  Imbeciles  are  able 
to  feed  and  dress  themselves.  They  are  commonly  extremely  restless 
and  uncontrollable;  and  in  the  office  of  the  physician  or  the  class-room 
they  are  in  no  way  awed  by  the  strange  surroundings,  but  run  about 
and  handle  everything,  often  destructively,  in  a  manner  which  is  very 
characteristic.  Automatic  or  rhythmic  movements  are  common.  Some 
imbeciles  exhibit  remarkable  mental  power  or  talents  in  certain  directions. 

( Idiots  savants,  see  p.  591.)  In  others  the  intellectual  defect  is  combined 
with  a  moral  imbecility.  The  practice  of  masturbation  is  extremely 
frequent  and  often  excessive. 

These  conditions  of  typical  idiocy  and  of  imbecility  shade  into  each 
other,  and  there  are,  as  already  stated,  all  grades  from  these  to  mere 
feeble-mindedness  or  deficiency  of  various  degrees.  Children  of  this  last 
class  ( morons )  speak  usually  without  difficulty,  are  slow  in  acquiring 
ideas,  and  never  become  able  to  reason  quite  normally.  They  can  learn 
but  little  at  school,  and  even  in  the  mildest  cases  are  always  behind  their 
classes.  They  may  under  favorable  conditions  later  become  self-sup¬ 
porting  ;  but  under  ordinary  circumstances  are  unable  to  cope  with  others 
in  business  matters.  Very  readily  they  drift  into  crime,  the  women  often 
becoming  prostitutes. 

Varieties. — But  a  few  of  the  many  clinical  varieties  of  idiocy  which 
have  been  described  may  be  briefly  mentioned  here  in  more  detail.  Some 
of  them  have  been  especially  well  discussed  by  J.  Thomson,2  from  whom 
I  have  quoted  freely. 

1  Jour.  Ment.  Sci.,  1897,  XLIII,  72. 

2  Scottish  Med.  and  Surg.  Jour.,  1898,  II,  203. 


MENTAL  DEFICIENCY 


587 


1.  Paralytic  Idiocy. — This  is  the  form  dependent  upon  lesions  pro¬ 
ducing  infantile  cerebral  paralysis.  The  degree  of  mental  defect  is  not 
always  in  proportion  to  the  completeness  and  extent  of  the  paralysis, 
but  it  is  prone  to  be  greatest  in  the  diplegic  cases.  It  dates  usually  from 
a  meningeal  hemorrhage  occurring  during  birth;  or  less  often  from  this 
or  some  other  lesion  developing  at  a  later  period.  The  evidences  of 
paralysis  present  are  of  a  spastic  nature  and  with  the  distribution  seen  in 
cerebral  palsy  (p.  657).  The  degree  of  mental  defect  varies  from  decided 
idiocy  to  a  slight  deficiency.  Porencephalic  idiots  exhibit  spastic  paraly¬ 
tic  symptoms  of  a  similar  nature. 

2.  Mongolian  Idiocy. — This  well-recognized  clinical  variety  con¬ 
stituted  20  per  cent,  of  750  collected  cases  of  mental  deficiency  published 
by  Reuben.1  The  cause  of  Mongolian  imbecility  is  obscure.  It  is 


Fig.  341. — Mongolian  Idiocy. 

Patient  in  the  Children’s  Hospital  of  Philadelphia. 


observed  chiefly  in  the  white  race;  has  been  seen  occasionally  in  Negroes, 
and  is  said  not  to  occur  in  the  Mongolian  races.  Demuth,“  however, 
describes  a  typical  case  in  a  Chinese  infant.  There  is  no  proof  that 
syphilis  has  any  causative  influence.  The  disease  is  supposed  to  be  due 
to  an  arrest  of  the  normal  development,  and  this  seems  borne  out  by  the 
fact  that  according  to  most  statistics  Mongolian  imbeciles  are  born  of 
mothers  of  nearly  40  years  of  age,  or  are  the  last  children  of  large  families. 
To  this,  however,  there  are  numerous  exceptions,  and  we  have  repeatedly 
seen  the  subject  the  first  child  of  young  mothers.  Thomson3  found  this 
to  be  the  case  in  7  per  cent,  of  156  cases.  Almost  always  there  is  only  one 
child  in  a  family  affected.  Vander  Scheer4  found  records  of  only  H 
families  with  more  than  1  case.  Instances  of  2  cases  in  one  family  have 


1  Loc.  cit. 

2  Zeitschr.  f. 


*  ^eitscnr.  i.  Kinderheilk.,  1922,  XXXIII,  108. 

3  Clinical  Study  and  Treatment  of  Sick  Children,  3d  Edit.,  1921,  b8U. 

4  Nederl.  Tidjschr.  v.  Geneesk.,  1919,  I,  328. 
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also  been  repoted  by  Scott,1  Pardee2  and  Glassburg.3  Halbertsma4  has 
studied  the  occurrence  of  Mongolism  in  one  of  twins,  of  which  he  collected 
14  cases  including  5  of  his  own.  All  5  resulted  from  a  two-egg  pregnancy, 
as  seems  to  be  true  of  all  reported  cases,  and  in  only  2  instances  were  both 
twins  Mongols.  He5  believes  that  this  points  to  a  defect  in  the  germ- 
plasma.  We  have  observed  Mongolism  in  one  of  twin  boys,  and  have 
collected  a  total  of  28  other  cases  in  which  the  condition  occurred  in  one 
or  both  twins.  In  no  instance  has  it  been  shown  that  it  can  occur  in 
one  of  twins  the  result  of  a  single-ovum  pregnancy. 

There  are  some  peculiar  somatic  and  other  conditions  observable. 
The  skull  is  small  and  brachy cephalic;  the  occiput  flattened;  the  mouth 
usually  small  and  open;  the  nose  flat,  broad  and  snubbed;  the  nostrils 
narrow,  and  adenoid  growths  are  common.  The  tongue  may  be  enlarged, 
and  it  is  prone  to  protrude  (Fig.  342)  even  although  of  normal  size, 
and  later  is  characteristically  fissured.  Sucking  of  the  tongue  is  a 


Fig.  342. — Mongolian  Idiogy,  Showing  Protrusion  of  Tongue. 
Patient  in  the  Children’s  Hospital  of  Philadelphia. 


symptom  present  in  nearly  all  cases.  The  palpebral  fissures  are  nar¬ 
rowed  and  slope  upward  outwardly,  with  an  unusual  development  of 
the  inner  epicanthic  fold,  suggesting  the  Mongolian  type  of  face  (Fig. 
341).  Nystagmus  is  not  uncommon.  Some  degree  of  opacity  of  the 
crystalline  lens  is  very  characteristic  and  frequent.  In  100  cases  Vander 
Scheer6  found  it  in  all  who  had  reached  an  age  of  from  8  to  17  years. 
It  is  not  observed  in  younger  subjects.  There  is  usually  found  lack  of 
proper  development  of  the  brain,  which  is  oval,  small,  with  poorly  formed 
or  flattened  convolutions.  The  pons,  medulla  and  cerebellum  may  also 
be  small.  The  brain- tissue  is  likewise  poorly  developed,  with  the  number 
of  cortical  cells  diminished  and  some  evidence  of  diffuse  sclerotic  changes. 
The  teeth  are  late  in  appearing,  small,  and  decay  early;  and  the  learning 
to  walk  and  talk  is  much  deferred.  The  hands  are  often  very  charac 

1  Atlantic  Med.  Jour.,  1924,  XXVII,  841. 

2  Jour.  Amer.  Med.  Assoc.,  1920,  LXXIV,  94. 

3  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXII,  1196. 

4  Xederl.  Tijdschr.  v.  Geneesk.,  1922,  LXVI,  22. 

3  Amer.  Jour.  Dis.  Child.,  1923,  XXV,  350. 

D  Med.  Maandschr.  v.  Verlosk.  en  Vrouvenz.  en  Kindergeneesk.,  1919.  214 
Ref-,  Jahrb.  f.  Kinderheilk.,  1920,  XCI,  385. 
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teristically  altered,  being  broad  and  square,  with  the  fourth  finger  and  the 
thumb  abnormally  short,  the  former  being  in-curved  toward  the  third 
finger.  The  feet,  too,  are  broad  and  flat.  The  limbs  are  rather  short. 
There  is  a  general  flaccidity  of  the  muscles  and  ligaments  which  often 
allows  of  unusual  passive  movement.  The  general  strength  is  below 
normal,  and  the  resistance  to  disease  is  slight.  There  is  a  rather  marked 
tendency  to  congenital  heart-disease  as  a  complication.  Thomson1 
found  physical  signs  of  this  in  12  per  cent,  of  223  cases,  and  von  Hofe2 
in  9.3  per  cent,  of  150  cases.  Malformations  of  other  parts  of  the  body 
are  not  infrequent.  Growth  and  development  in  these  children  is  very 
slow,  and  they  never  attain  normal  size.  Those  who  live  to  puberty  are 
prone  to  become  very  fat.  They  are  generally  good-natured  and  lively. 
They  have  very  little  resistance  to  disease,  and  the  large  majority  die 


Fig.  343.- — Microcephalus. 

Robert  S.,  2^2  years  old.  Children’s  Medical  Ward  of  the  Hospital  of  the  University 
of  Pennsylvania.  Labor  was  slow  but  without  instruments.  Infant  had  convulsions  after 
the  first  3  days.  Never  made  any  effort  to  talk,  walk  or  play.  Constant  dribbling  of 
saliva.  Muscles  slightly  spastic,  and  tendon-reflexes  somewhat  increased.  No  control 
over  bladder  or  bowels. 

in  childhood  from  various  infectious  disorders,  including  tuberculosis  and 
pneumonia.  Yet  although  this  is  the  usual  result,  there  are  frequent 
exceptions,  and  we  have  seen  children  pass  successfully  through  severe 
attacks  of  infectious  diseases  of  different  nature. 

3.  Microcephalic  Idiocy  ( Aztec  Type). — (See  also  p.  595.)  In  these 
patients  (10  per  cent,  of  Reuben's  750  cases)  the  most  striking  anatomical 
feature  is  the  remarkable  smallness  of  the  cranium.  The  forehead  is  very 
narrow,  the  vertex  pointed,  and  the  occiput  flat  (Fig.  343).  The  bones  ot 
the  skull  are  often  prematurely  ossified,  and  the  sutures  and  fontanelles? 

1  Loc.  cit.,  678. 

2  Arch,  of  Pediat.,  1922,  XXXIX,  737. 
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close  early,  or  may  even  be  closed  at  birth.  In  other  respects  the  infants 
are  usually  well-formed  and  well-nourished.  The  mental  power  in  these 
children  is  very  defective,  and  they  belong  in  most  cases  to  the  class  of 
typical  idiots  in  which  little  improvement  can  be  expected.  A  marked 
degree  of  muscular  rigidity  is  often  present,  the  arms  being  held  firmly 
against  the  sides;  the  elbows,  hands  and  fingers  flexed;  and  the  legs  stiff 
and  adducted.  Convulsions  are  observed  in  a  large  proportion  of  cases. 
Walking  is  delayed  and  speech  may  never  be  acquired  at  all  or  but  to  a 
very  limited  extent.  Less  severe  cases  are  without  these  spastic  symp¬ 
toms,  and  may  be  taught  to  walk  and  even  to  talk  a  little.  In  micro- 
cephalus,  as  is  now  generally  recognized,  it  is  not  the  case  that  the  brain 
does  not  grow  because  the  cranium  is  small,  but  the  etiological  relation¬ 
ship  is  the  reverse  of  this.  Consequently  craniotomy  can  be  of  no  benefit. 
I  have  seen  it  performed  in  a  number  of  instances  without  improvement. 

4.  Hydrocephalic  Idiocy. — It  is  of  frequent  observation  that  children 
with  hydrocephalus  may  be  very  bright;  and  even  severe  cases  may  have 
a  lemarkable  preservation  of  intellectual  power  as  compared  with  the 
amount  of  brain-substance  present.  Sooner  or  later,  however,  with  the 
increase  of  pressure  of  the  fluid,  there  is  exhibited  mental  impairment  of 
varying  degree. 

5.  Epileptic  Idiocy— Here  the  mental  defect  is  often  a  slow  develop¬ 
ment  after  the  long  continuance  of  epilepsy,  and  usually  does  not  appear 
before  puberty.  A  gradual  mental  deterioration  takes  place,  with  the 
symptoms  of  dementia,  which  in  older  persons  would  properly  be  classified 
as  insanity.  The  condition  may  be  consecutive  to  epileptic  mental 
disturbances  of  a  more  active  form. 

6.  Amaurotic  Family  Idiocy. — Much  interest  has  been  experienced 
m  the  condition  to  which  this  name  was  given  by  Sachs,1  although 
the  alterations  in  the  macula  had  been  previously  observed  by  Tay.2 
Numerous  cases  have  since  been  reported.  It  is  seen  usually  in  Hebrew 
infants,  and  often  several  in  a  family  are  the  subjects  of  it.  The  ordinary 
evidences  of  idiocy  become  apparent  generally  in  the  latter  half  of  the 
1st  year,  up  to  which  time  the  child  had  seemed  entirely  normal.  Now 
it  grows  weak;  apathetic;  lies  quietly  in  bed  and  loses  the  muscular  power 
which  it  had  attained;  and  the  condition  of  stupidity  gradually  increases. 
The  point  of  interest  lies  in  the  condition  of  the  eyes.  Study  of  these 
shows  that  the  child  cannot  see,  and  ophthalmological  examination 
reveals  characteristic  changes  in  the  disc  and  the  macula  lutea  in  both 
eyes,  dhe  normal  appearance  of  the  latter  is  replaced  by  a  reddish  spot 
sui rounded  by  a  bluish-white  halo,  and  there  is  more  or  less  atrophy  of 
the  optic  nerve.  Progressive  deterioration  of  the  child’s  strength  and 
general  condition  follow .  The  muscular  flaccidity  at  first  seen  is  replaced 
by  a  spastic  state  with  increase  of  the  patellar  reflexes.  Convulsions  may 
occur  and  death  will  generally  take  place  about  the  age  of  2  years.  The 
cause  of  the  disease  is  not  known.  The  pathological  lesions  in  the  brain 
consist  in  degenerative  changes  principally  in  the  cells  of  the  cortex;  but 
the  giey  matter  of  the  entire  cerebrospinal  axis  may  be  involved.  Green¬ 
field  and  Holmes3  especially  noted  in  2  cases  the  small  size  of  the  cere¬ 
bellum,  with  changes  in  the  cells  of  Purkinje. 

Another  disorder  developing  in  later  childhood  is  seen  in  older  subjects 
and  exhibits  a  very  decided  familial  grouping.  To  this  the  title  “familial 
maculo-ccrebral  degeneration  ”  has  been  given.  There  are  macular  changes, 

1  New  York  Med.  Jour.,  1896,  LXIII,  697. 

!  JraPsac-  Ophthalm.  Soc.  of  the  United  Kingdom,  1881,  I,  55 

3  Brain,  1925,  XLVIII,  183.  '  ’ 
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but  not  complete  blindness.  The  child,  previously  normal,  exhibits  a 
gradual  mental  deterioration  and  finally  loses  the  power  even  of  speaking. 
Life  may  continue  for  years,  even  into  adult  age.  There  would  appear  to 
be  intermediate  cases  between  this  disorder  and  the  familial  idiocy  of 
infants.  Walter1  and  others  believe  that  the  two  conditions  are  but 
different  forms  of  the  same  disorder. 

7.  Idiots  Savants. — This  includes  a  class  of  defectives  in  which  there 
are  special  bodily  or  mental  powers  in  certain  limited  directions.  Many 
celebrated  cases  are  on  record,  in  which  these  powers  have  far  surpassed 
those  of  the  average  individual.  Thus  there  may  be  remarkable  apti¬ 
tude  for  music,  painting,  mathematical  calculations,  mimicry,  games,  or 
other  accomplishments;  yet  the  individual  is  not  above  a  condition  of 
feeble-mindedness,  or  even  of  imbecility,  in  all  other  directions. 

In  addition  to  the  classes  of  idiocy  described  there  are  a  large  number 
(over  50  per  cent.,  Reuben)  which  do  not  belong  to  any  definite  type. 

Prognosis. — The  chance  of  ultimate  complete  recovery  in  those 
whose  minds  are  actually  defective  can  hardly  be  said  to  exist;  but  the 
very  great  possibility  of  errors  in  diagnosis  in  infancy  is  not  to  be  for¬ 
gotten.  It  is  also  true  that  under  proper  care  and  training  many  cases  are 
susceptible  of  great  improvement;  and  that  a  long  time  must  pass  before 
it  can  be  stated  that  this  will  not  occur.  The  anxiety  of  the  parents  is 
naturally  great,  and  an  adverse  opinion  is  to  them  often  worse  than  the 
assurance  of  the  child’s  early  death.  From  all  these  points  of  view,  then, 
the  prognosis  should  be  made  guardedly.  That  as  to  improvement 
depends  upon  the  nature  of  the  cause,  the  variety  of  deficiency  and  its 
degree,  and  the  care  taken  in  treatment.  The  low-grade  idiot  can  improve 
but  little,  but  may  be  made  less  offensive  and  the  imbecile  less  destructive. 
The  microcephalic  idiot  rarely  lives  to  adult  life  and  usually  does  not  sur¬ 
vive  infancy;  yet  instances  are  on  record  in  which  life  has  continued  for 
many  years.  The  amaurotic  family  form  gives  an  entirely  unfavorable 
prognosis,  and  is  usually  fatal  at  an  early  period.  Mongolian  imbeciles 
are  liable,  as  stated,  to  fatal  attacks  of  various  illnesses,  and  only  few  live 
beyond  the  period  of  puberty.  The  improvement  which  takes  place  in 
them  is  slow  but  very  decided  for  a  time,  and  then  ceases.  The  patients 
learn  to  talk  to  a  varying  extent,  and  exceptionally  even  to  read  or  write 
a  little,  but  few  have  the  mental  state  of  a  normal  child  of  6  years. 
Imbeciles  of  any  class  can  be  taught  to  care  for  personal  cleanliness,  to 
talk,  and  often  to  learn  some  occupation.  Idiots  savants  are  liable  early 
to  suffer  from  increasing  mental  degeneration.  Epileptic  and  paralytic 
idiots  of  low  grade,  and  any  with  gross  anatomical  cerebral  lesions,  are 
seldom  capable  of  much  improvement.  In  general,  cases  of  severe  mental 
defect  are  usually  short-lived,  dying  in  childhood  or  adolescence.  Sub¬ 
jects  of  mere  feeble-mindedness  or  backwardness  are  capable  of  remarkable 
improvement  to  an  extent  which  cannot  at  first  be  predicated.  To 
accomplish  this,  however,  the  best  of  training  is  required,  preferably  m 

an  institution.  . 

The  prognosis  is  also  influenced  by  the  time  at  which  the  idiocy 

developed  and  the  nature  of  the  symptoms.  The  earlier  in  life  mental 
defect  becomes  apparent,  the  worse  the  prognosis.  Hence  the  congenital 
cases,  other  things  being  equal,  are  more  unfavorable  than  others.  Great 
restlessness  renders  the  prognosis  for  intellectual  improvement  more 
unfavorable,  through  the  difficulty  of  claiming  the  child  s  attention  ioi 
purposes  of  instruction. 

1  Zeitschr.  f.  d.  ges.  Neurol,  u.  Psychiat.,  1918,  XL,  349. 
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Diagnosis. — The  diagnosis  is  easy  in  all  well-marked  cases  past  the 
age  of  early  infancy,  and  there  are  often  features  which  clearly  proclaim 
the  type.  In  all  of  them  there  is  something  wrong  about  the  general 
appearance  which  is  apparent  to  any  one.  Often  there  is  a  malformation 
of  the  head  which  is  a  sufficient  indication,  and  the  expression  of  lack  of 
intelligence  is  characteristic.  In  the  milder  cases,  however,  the  diagnosis 
often  presents  difficulty.  To  form  it  correctly  it  is  necessary  to  know  the 
ages  at  which  the  normal  child  should  begin,  respectively,  to  notice,  sit, 
stand,  walk,  talk,  and  to  exhibit  other  signs  of  intelligence.  This  has 
already  been  discussed  under  the  Physiology  of  Infants  (Vol.  I,  pp.  60,  62). 
Later  in  childhood  the  application  of  the  Binet-Simon  and  other  tests  is  of 
great  service  for  determining  the  degree  of  backwardness  as  compared  with 
other  children  of  equal  age.  (See  Dana,1  Knox,2  and  Goddard.3)  The 
following  table  gives  some  of  these  as  modified  by  Goddard.4  They  are 
intended  for  subjects  of  3  years  and  older.  Very  useful  tests  may  also 
be  employed  for  children  under  3  years;  consisting  in  part  in  the  fitting 
of  round  or  angular  wooden  pins  into  a  small  board ;  determining  the  age 
at  which  prehension  is  performed  successfully;  or  the  manner  in  which  at 
a  certain  age  the  infant  plays  with  a  block,  a  small  marble  and  the  like. 
The  subject  is  interestingly  described  by  Gesell5  who  gives  fuller  details. 

Three  Years 

(1)  Points  out  nose,  eyes,  and  mouth.  (2)  Repeats  two  numbers.  (3)  Enumer¬ 
ates  the  objects  in  a  picture.  (4)  Knows  name.  (5)  Repeats  a  sentence  of  six  syl¬ 
lables  e.g.,  It  is  cold  and  snowing.”  (An  average  child  of  three  can  repeat  six, 
but  not  ten,  syllables.) 


Four  Years 

(I)  Te^s  whether  a  little  boy  or  a  little  girl.  (2)  Names  familar  objects — e.g., 
key,  knife,  penny.  (3)  Repeats  three  numbers.  (4)  Points  out  the  longer  of  two 
lines. 

Five  Years 

(1)  Tells  which  is  the  heavier  of  two  weights.  (2)  Copies  a  square.  (3)  Repeats 
a  sentence  of  ten  syllables  e.g.,  “His  name  is  John.  He  is  a  very  good  boy.”  (4) 
Counts  four  pennies.  (5)  Reconstructs  an  oblong  card  which  has  been  cut  diagonally 
into  two  pieces. 

Six  Years 

(1)  Knows  whether  it  is  morning  or  afternoon.  (2)  Says  what  common  objects 
are  used  for  e.g.,  fork,  chair,  table,  horse,  mother.  (3)  Obeys  triple  commands — 
e.g.,  put  key  on  chair,  bring  box,  shut  door.  (4)  Shows  right  hand  and  left  ear.  (5) 
Says  which  is  pretty  and  which  ugly  of  a  series  of  drawings  of  faces. 

Seven  Years 

(1)  Counts  thirteen  pennies.  (2)  Describes  pictures.  (The  same  pictures  as 
toi  thiee  years  are  used,  but  the  child  is  now  required  to  describe  them,  not  merely 
enumerate  objects.)  (3)  Notices  that  certain  parts  are  missing  from  drawings  of 

incomplete  figures.  (4)  Can  copy  diamond.  (5)  Names  four  colors — e.g.,  red,  blue, 
green,  yellow. 


Eight  Years 

(1)  Compares  two  things  from  memory,  such  as  fly  and  butterfly;  wood  and 
^ >  PaPfr  ai*d  cloth.  (2)  Counts  backwards  from  20  to  1.  (3)  Repeats  the  days 

of  the  week.  (4)  Counts  stamps  1,  1,  1,  2,  2,  2.  (5)  Repeats  five  figures,  4,  7,  3,  9,  5. 

1  Med.  Rec.,  1913,  LXXXIII,  1. 

2  New  York  Med.  Jour.,  1914,  XCIX,  527. 

3  The  Training  School,  1910,  Jan. 

4  Tredgold,  Mental  Deficiency,  1914,  373. 

5  Jour.  Amer.  Med.  Assoc.,  1926,  XXXVI,  1277. 
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•  Nine  Years 

(1)  Gives  change  out  of  quarter.  (This  is  done  with  the  toy-shop  game,  using 
real  money.)  (2)  Describes  common  objects  in  detail;  not  merely  their  use.  (3) 
Knows  date.  (4)  Repeats  the  months  in  order.  (5)  Arranges  five  weights  in  order 
of  heaviness  (each  differs  by  3  grammes). 

Ten  Years 

(1)  Knows  money:  $1.00,  0.50,  0.25,  0.10,  0.5,  0.1.  (2)  Copies  two  simple  designs 

from  memory  after  having  seen  them  for  ten  seconds  (a  prism  and  a  Greek  moulding). 

(3)  Repeats  six  figures:  8,  5,  4,  7,  2,  6; — 2,  7,  4,  6,  8,  1; — 9,  4,  1,  7,  3,  8.  (4)  Com¬ 
prehends  easy  questions.  (5)  Uses  three  given  words  in  two  sentences. 

Eleven  Years 

(1)  Sees  absurdity  in  statements — e.g.,  “An  unfortunate  bicvcle-rider  broke  his 
head  and  died  instantly;  he  was  picked  up  and  carried  to  a  hospital,  and  they  do  not 
think  he  will  recover.”  “I  have  three  brothers,  Paul,  Ernest  and  myself.”  “Some¬ 
one  said,  ‘If  I  kill  myself  in  despair  some  day,  I  shan’t  choose  Friday  to  do  it  because 
Friday  brings  you  bad  luck!’”  “We  met  a  man  who  was  finely  dressed;  he  was 
walking  along  the  street  with  his  hands  in  his  pockets,  and  twirling  his  cane.”  (2) 
Uses  three  given  words  in  a  single  sentence.  (3)  Gives  sixty  words  in  three  minutes. 

(4)  Gives  simple  rhymes.  (5)  Re-arranges  a  simple  sentence  the  words  of  which  have 
been  put  out  of  order. 


Twelve  Years 

i 

(1)  Repeats  seven  figures:  2,  9,  6,  4,  3,  7,  5; — 9,  2,  8,  5,  1,  6,  4; — 1,  6,  9,  7,  2,  3,  8. 

(2)  Defines  charity,  justice,  goodness.  (3)  Repeats  a  sentence  of  twenty-six  syl- 
labes — e.g.,  “I  saw  in  the  street  a  pretty  little  dog.  It  had  curly  brown  hair,  short 
legs,  and  a  long  tail.”  (4)  Resists  suggestion  made  by  lines  of  different  lengths. 
(The  child  is  confronted  by  a  series  of  pairs  of  unequal  lines,  and  this  is  then  fol¬ 
lowed  by  a  series  in  which  the  lines  are  equal,  and  he  is  asked  which  are  the  longer. 
The  test  is  passed  if  he  recognizes  the  equality  of  the  second  series.)  (5)  Explains 
an  incomplete  account  of  some  incident — e.g.,  “My  neighbor  has  been  having  strange 
visitors.  He  has  received  one  after  the  other  a  physician,  a  lawyer,  and  a  clergyman. 
What  has  happened  in  his  house?” 


Fifteen  Years 

(1)  Tells  the  impression  produced  by  a  picture.  (2)  Interchanges  hands  of  clock — - 
e.g.,  if  6:20,  what  would  the  time  be  if  hour  and  minute  hands  were  interchanged? 

(3)  Writes  a  simple  code  which  has  previously  been  explained  to  him.  (4)  Gives 
the  opposites  to  a  list  of  words  supplied. 

In  using  the  above  tests,  the  child  is  first  examined  in  that  designed  for  his  age, 
and  this  is  followed  by  those  above  or  below,  according  to  his  competence  or  incom¬ 
petence.  All  questions  under  any  age  must  be  answered  to  pass  that  age,  and  the 
experimenter  should  record  not  only  whether  the  child  passes  or  fails,  but  the  nature 
of  the  response  in  detail. 

Before  reaching  a  diagnosis  of  mental  deficiency,  however,  it  is  impor¬ 
tant  to  entertain  the  possibility  of  some  other  condition  being  present. 
Thus  blindness  or  deafness  may  be  the  cause  of  lack  of  observation 
and  attention,  and  a  careful  study  of  the  hearing  or  sight  should  be 
made,  including  here  an  examination  of  the  nasopharynx  for  adenoid 
growths.  Slowness  in  bodily  or  mental  development  may  ^be  but  a 
temporary  matter,  the  result  of  malnutrition  of  some  sort.  Some  chil¬ 
dren,  otherwise  normal,  learn  to  speak  late,  although  understanding  well; 
this  depending  often  upon  a  lack  of  desire  on  the  part  of  the  child  to 
take  the  trouble  to  express  by  language  what  he  can  do  more  easily  in 
some  other  way  (p.  562).  Great  slowness  in  learning  to  sit  or  walk  may 
be  caused  by  severe  rickets.  The  exclusion  of  all  of  these  possibilities  is 
necessary  before  a  diagnosis  of  mental  defect  is  justifiable.  In  general, 
a  child  who  has  not  learned  to  talk  at  all  by  the  age  of  2}4  years  proba¬ 
bly  is  suffering  from  some  actual  mental  defect,  particularly  if  the 
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understanding  of  words  is  apparently  not  qormal.  The  presence  of 
any  of  the  stigmata  of  degeneration  is  a  corroborative  diagnostic  symptom 
of  idiocy,  and  the  existence  of  exaggerated  knee-jerks  or  of  a  very  slight 
rigidity  or  paresis  may  confirm  the  diagnosis  of  the  paralytic  form.  The 
Mongolian  type  possesses  features  which  sometimes  makes  it  readily 
confounded  with  cretinism.  The  fingers,  however,  are  not  so  square  at 
the  tips;  some  of  them  are  shortened  in  the  manner  described;  there  are 
not  the  deposits  of  fat  about  the  clavicles  which  occur  in  the  cretins;  the 
skin  is  softer;  and  the  neck  is  thinner. 

Treatment. — For  low-grade  idiots  little  more  can  be  done  than  to 
attend  to  the  condition  of  the  general  health,  to  care  for  cleanliness,  and 
to  guard  against  injury.  Especially  where  there  are  other  children  in 
the  family  it  is  much  better  to  remove  the  subject  from  the  house.  For 
those  less  seriously  affected,  an  astonishing  amount  of  good  can  often 
be  attained  by  careful  treatment.  This  is,  however,  a  matter  requiring 
such  constant  attention  and  training  that  special  teaching  and  skilled 
instruction  are  needed  to  obtain  the  best  results.  The  underlying  prin¬ 
ciples  consist  in  the  effort  to  arouse  and  increase  the  interest  and  power 
of  attention;  to  awaken  the  association  of  objects  with  the  names  for  them; 
to  encourage  the  child’s  affections;  to  inculcate  self-control,  and  to  teach 
the  employment  of  words  and  the  use  and  control  of  the  muscles. 
These  efforts  cannot  be  commenced  too  early,  although  during  the  first 
2  years  of  life  they  must  not  be  employed  to  a  degree  sufficient  to  fatigue 
or  worry  the  patient.  For  the  details  of  treatment  reference  must  be 
made  to  works  upon  psychiatry.  It  may  be  noted  here  that  polyglandular 
therapy  has  been  recommended  for  Mongolism  and  good  results  appar¬ 
ently  obtained  (Berkeley).1  It  is  questionable  whether  these  do  not 
represent  the  ordinary  improvement  which  may  occur  to  a  certain 
extent.  If  any  glandular  extract  helps  these  cases  it  is  the  thyroid,  which 
in  some  instances  is  followed  by  slight  betterment,  but  only  in  those 
whose  basal  metabolism  is  low  (Talbot).2 


CHAPTER  IV 

DISEASES  OF  THE  BRAIN  AND  MENINGES 

Here  are  included,  for  the  most  part,  those  affections  in  which  there 
is  organic  disease  chiefly  marked  in  or  limited  to  the  brain  and  its  mem¬ 
branes.  Certain  affections  which  involve  the  spinal  cord  as  well  are 
preferably  considered  later.  The  classification  which  follows  is  largely 
a  matter  of  convenience  from  a  clinical  standpoint. 

MALFORMATIONS 

Anencephalus. — Infants  born  with  this  condition  present  an  absence 
of  the  cerebral  hemispheres,  an  atrophic  condition  of  the  cerebellum,  and 
an  absence  of  the  vault  of  the  cranium  (Fig.  344).  It  is  often  combined 
with  other  malformations  especially  of  the  spinal  cord.  There  is  a 

1  New  York  Med.  Jour.,  1922,  CXVI,  274. 

2  Arch,  of  Pediat.,  1922,  XXXIX,  419. 
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familial  tendency  to  it  sometimes  seen.  The  malformation  is  incom¬ 
patible  with  life  for  more  than  a  few  days. 

Cyclopia.  The  cy clops  monster  has  the  vault  of  the  cranium 
present,  but  the  hemispheres  imperfectly  formed,  united  anteriorly  and 
perhaps  cystic.  There  is  in  typical  cases  but  a  single  eye  in  a  median 
position.  Other  malformations  may  be  present,  especially  those  of  the 
face,  the  nose  being  only  rudimentary.  Well-marked  cases  die  shortly 
after  birth;  but  in  those  in  which  the  malformation  is  only  partially 
developed  life  may  continue  through  childhood. 

Microcephalus. — This  malformation  has  already  been  referred  to  as 
characterizing  certain  forms  of  idiocy.  (See  p.  589  and  Fig.  343.) 
The  head  is  unusually  small,  measuring  at  the  end  of  the  1st  year  some¬ 
times  less  than  the  normal  birth-circumference.  (See  Vol.  I,  p.  22.)  It 
is  also  altered  in  shape  in  various  ways.  *  Oftenest  it  is  brachycephalic,  or 
it  may  be  dome-shaped,  or  the  forehead  unusually  sloping  or  narrow. 
The  fontanelles  are  closed  and  the  sutures  united.  The  brain  is  corre- 


Fig.  344. — Anencephalus. 

A  5-months  fetus,  with  large  ventral  hernia,  and  imperfect  development  of  the  spinal 
column.  ( Merrill ,  Arch,  of  Pediat.,  1906,  XXIII,  390.) 

spondingly  smaller  than  normal,  and  imperfectly  formed  in  portions,  or 
exhibits  signs  of  degeneration.  The  primary  condition  is  the  smallness 
of  the  brain,  and  that  of  the  cranium  is  secondary  to  this.  In  some 
instances  the  circumference  of  the  head  may  be  normal  but  the  brain 
exhibits  the  characteristics  of  microcephalus,  the  remainder  of  the  cranial 
cavity  being  filled  with  fluid.  The  symptoms  and  prognosis  have  been 
discussed  under  Mental  Deficiency.  (See  p.  589.) 

Porencephalus. — Here  there  is  a  distinct  absence  of  some  of  the 
cerebral  tissue,  producing  a  depression  on  the  surface  of  the  brain,  which 
sometimes  extends  into  the  lateral  ventricle,  the  surrounding  regions 
being  normal.  The  interior  of  the  affected  region  may  be  cyst-like  and 
contain  serous  fluid,  or  no  cavity  may  be  present.  The  convolutions 
of  the  adjacent  cerebral  substance  often  seem  to  radiate  from  the  depres¬ 
sion.  A  portion  of,  or  even  a  whole,  hemisphere  may  be  involved  in 
the  depression  (Fig.  345),  or  the  porencephalus  may  exist  in  both  hemi¬ 
spheres.  The  condition  may  be  congenital  or  acquired.  In  the  acquired 
cases  it  depends  upon  a  degenerative  process  following  inflammation, 
thrombosis,  embolism,  or  hemorrhage.  In  the  cases  developing  before 
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birth  it  is  uncertain  whether  these  agencies  may  sometimes  be  the  active 
factors,  or  whether  the  cavity-formation  always  results  from  a  failure  in 
development.  In  the  congenital  cases  the  lesions  are  seen  oftenest  in  the 
anterior  or  middle  portion  of  the  brain  and  may  be  on  both  sides;  or  may 
be  unilateral  and  associated  with  unilateral  deformities  of  the  skull.  In 
the  acquired  cases  also  the  lesions  may  involve  one  or  both  sides.  The 
symptoms  of  porencephalus  vary  with  the  position  of  the  lesion.  More 
or  less  mental  deficiency  is  generally  present  in  cases  of  large  cerebral 
defect,  combined  with  the  symptoms  of  spastic  cerebral  palsy,  hemiplegic 
or  diplegic  in  type.  (See  p.  657.)  Disturbances  of  sleep  and  epileptic 
convulsions  are  sometimes  observed.  The  duration  of  life  is  variable, 
depending  upon  the  size  and  position  of  the  lesion.  In  large  defects 
death  usually  takes  place  in  infancy,  and  the  majority  of  all  patients  die 
before  adult  life  is  attained. 


Fig.  345. — Porencephalus. 

Cavity  occupying  a  large  portion  of  the  right  hemisphere.  ( Ferraro ,  Riv.  internaz 
di  med.  e.  chirurg.,  1886,  III,  PI.  Ill,  after  p.  506.) 


Hydrocephalus. — Although  some  cases  are  acquired,  the  greater 
number  are  congenital  as  far  as  the  cause  is  concerned,  without  there 
being,  as  a  rule,  any  evidence  of  the  condition  at  birth.  The  subject  is 
considered  later  among  other  diseases  of  the  brain  (p.  646). 

Macrocephalus. — This  is  a  very  rare  congenital  affection  in  which 
the  size  of  the  brain  is  increased.  The  skull  may  be  enlarged;  the  con¬ 
volutions  anemic  and  flattened;  the  ventricles  compressed  or  obliterated. 
The  symptoms  are  chiefly  those  of  hydrocephalus.  A  different  condition 
to  which  the  title  Megacephalus  has  been  applied  will  be  considered  later 
(see  Hypertrophy  of  the  Brain,  p.  655). 

Nuclear  Aplasia. — This  lesion  consists  in  a  defective  development 
.  of  the  cranial  nerve-nuclei.  It  affects  oftenest  those  governing  the  ocular 
movements,  but  in  some  cases  the  expression  of  the  face  and  the  move¬ 
ments  of  the  tongue  are  involved.  (See  Atrophy  and  Sclerosis  of  the 
Brain,  p.  653.) 
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Agenesis  Corticalis. — There  is  here  a  congenital  failure  of  develop¬ 
ment  of  the  cells  of  the  cortex,  especially  the  pyramidal  cells  (Sachs).1 
It  involves  all  parts  of  the  cortex  of  both  hemispheres.  It  is  one  of  the 
causes  of  infantile  cerebral  paralysis,  as  also  of  idiocy. 
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Etiology. — The  cause  of  these  comparatively  unusual  malformations 
is  not  clearly  understood.  In  some  way  a  defect  in  development  has 
occurred  during  fetal  life.  It  is  possible  that  hydrencephalocele  is  the 
remains  of  a  fetal  hydrocephalus,  as  claimed  by  Spring.2 

Symptoms. — Certain  features  in  common  characterize  these  three 
conditions.  In  all  there  is  an  opening  in  the  skull  and  dura  mater, 
usually  of  small  size,  through  which  a 
portion  of  the  brain  or  of  its  mem¬ 
branes  protrudes.  The  opening  is 
oftenest  between  two  of  the  bones 
rather  than  in  the  substance  of  one. 

There  results  a  tense,  smooth  tumor, 
globular  or  pyriform  in  shape,  gener¬ 
ally  with  a  narrow  pedicle,  and  vary¬ 
ing  from  perhaps  1  inch  (0.39  cm.)  in 
diameter  to  a  size  equalling  that  of  the 
infant’s  head.  This  may  be  in  differ¬ 
ent  parts  of  the  skull,  but  most  often 
it  is  in  the  region  in  or  near  the 
median  line,  and  sometimes  almost 
as  far  posteriorly  as  the  foramen  mag¬ 
num.  The  frontonasal  region,  slight¬ 
ly  to  one  side  of  the  median  line,  is 
another  favorite  position.  The  mal¬ 
formation  here  may  involve  the  root 
of  the  nose.  Sometimes  it  projects 
into  the  pharynx  or  the  mouth. 

When  external  it  is  covered  by  skin, 
which  is  sometimes  of  normal  texture ; 
often  thin,  shining,  and  without  hair, 
and  sometimes  exhibiting  cicatricial 
markings. 

In  encephalocele  ( hernia  cerebri), 

an  uncommon  variety,  the  tumor  con¬ 
tains  brain-substance  and  membranes, 
is  usually  small,  without  pedicle, 
opaque,  pulsates  but  does  not  fluctu¬ 
ate,  and  is  generally  reducible.  In  meningocele,  also  an  uncommon  form, 
the  opening  in  the  bone  is  usually  smaller,  the  tumor  contains  only  the 
meninges  distended  by  cerebrospinal  fluid,  and  communicates  with  the 
arachnoid  cavity  with  occasional  exceptions  (Fig  346).  It  is  fluctuating, 
pediculated,  does  not  pulsate,  becomes  more  tense  on  crying,  and  is  trans¬ 
lucent  and  reducible.  In  hydrencephalocele  ( encephalocystocele ),  the 
most  common  form,  the  tumor  contains  brain-substance  with  cerebrospinal 
fluid  within  it,  which  communicates  with  a  ventricle.  It  is  generally  of 
larger  size  and  provided  with  a  pedicle,  is  only  partially  translucent,  fluctu- 


Fig.  346.— -Meningocele. 

Female  infant,  aged  4  months.  Tumor 
present  at  birth,  and  increased  in  size 
Operation.  Recovery.  (Wellington, 
Arch,  of  Pediat.,  1907,  XXIV,  115.) 


1  Jour.  Nerv.  and  Mental  Dis.,  1887,  XIV,  541. 

2  Mem.  de  l’acad.  roy.  de  med.  de  Bel.,  1854,  III,  1. 
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ates,  is  partially  reducible,  and  often  pulsates  (Fig.  347) .  Taking  all  forms 
together  the  majority  occupy  the  occipital  region,  with  the  frontal  region 
the  next  most  common  seat.  In  Houel’s  series1  of  93  cases,  68  were 
occipital,  16  frontonasal,  and  9  basal;  and  in  Reali’s2 140  cases  there  were 
86  occipital,  33  frontal,  12  sagittal,  8  lateral,  and  1  basal.  Deformities  of 
other  sorts  are  often  associated  with  any  of  the  forms;  among  them  spina 
bifida,  cleft  palate,  harelip  and  club-foot. 

The  general  symptoms  depend  upon  the  size,  position  and  nature 
of  the  tumor.  Meningocele  is  without  nervous  manifestations,  except 
that  the  effort  at  reduction  may  produce  evidences  of  intracranial  pres¬ 
sure.  Encephalocele  may  also  be  free  from  symptoms  except  those 
of  pressure  produced  in  this  or  in  other  ways.  Hydrencephalocele,  on 
the  other  hand,  is  liable  to  be  attended  by  hydrocephalus,  optic  atrophy, 
idiocy,  nystagmus  and  strabismus.  This  is  especially  true  of  the  tumor 
when  in  the  occipital  region.  In  addition  to  these  symptoms  may  be 


Fig.  347. — Hydrencephalocele  or  Unusual  Size. 

Infant  aged  4  months.  Children’s  Medical  Ward  of  the  Hospital  of  the  University  of 
Pennsylvania.  Large  globular  mass  attached  to  occipital  region,  present  at  birth.  At 
first  about  size  of  the  infant’s  head,  but  has  grown  rapidly.  Feels  cyst-like ;  no  solid 
masses  discoverable,  and  is  largely  of  cerebral  spinal  fluid,  but  probably  contains  brain- 
tissue  as  well.  Patient  under  the  care  of  Dr.  Chas.  H.  Frazier. 

found  local  ones,  such  as  interference  with  respiration  when  the  malforma¬ 
tion  involves  the  interior  of  the  nose  or  when  it  is  situated  in  the  pharynx 
or  mouth. 

Prognosis. — This  is  on  the  whole  unfavorable.  In  meningocele  the 
tumor,  although  small  at  first,  grows  larger  and  there  is  always  danger 
of  rupture  with  subsequent  secondary  infection.  Yet  a  chance  exists 
in  favorable  cases  that  the  communication  with  the  arachnoid  cavity 
may  become  closed.  Encephalocele  offers  the  most  favorable  prognosis, 
since  it  increases  but  little  in  size.  In  hydrencephalocele  the  tumor  is 
large  and  liable  to  secondary  infection  or  to  rupture,  and  the  prognosis 
is  entirely  unfavorable.  The  duration  of  life  in  these  malformations  is 

1  Arch.  g6n.  de  med.,  1859,  XIV,  409;  569. 

2  Behandlung  angeb.  Schadel-oder  Riickgratsbruche,  1874.  Ref.,  Lindfors, 
Volkmann’s  Sammlung  klin.  Vortrage,  J  897-1900,  Gynakol.,  No.  80. 
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usually  short,  and  many  cases  die  within  a  few  weeks.  If  of  small  size 
and  properly  protected,  life  may  continue  much  longer. 

Treatment. — In  the  cases  of  meningocele  a  small  quantity  of  the 
fluid  may  be  removed  by  aspiration  if  rupture  is  threatening,  and  an 
application  of  flexible  collodion  made  to  favor  contraction;  or  a  metallic 
protective  dressing  may  be  used  to  prevent  compression  or  accidental 
rupture ;  or  a  plastic  operation  may  be  done  to  close  the  opening.  Enceph- 
alocele  should  merely  receive  protection.  Hydrencephalocele  may  be 
subjected  to  plastic  operation  if  rupture  is  threatening,  on  the  ground 
that  it  offers  the  only  hope;  but  the  results  are  usually  unfavorable. 

Spueious  Meningocele. — -There  exists  in  addition  to  the  forms 
mentioned  a  spurious  meningocele,  the  result  of  trauma  producing  frac¬ 
ture  of  the  skull  and  rupture  of  the  dura  mater  in  young  children,  union 
of  the  opposing  fractured  edges  having  failed  to  take  place.  Operative 
treatment  may  be  of  avail.  A  study  has  been  made  by  Sailer1  based 
upon  37  collected  cases. 

Diseases  of  the  meninges  of  the  brain 

EPIDURAL  HEMORRHAGE 

This  is  a  rare  condition,  almost  always  the  result  of  trauma  which 
has  ruptured  branches  of  the  meningeal  arteries.  Compression  of  the 
head  during  labor  is  the  most  common  traumatic  agent;  but  fracture  of 
the  skull  after  birth  is  likewise  an  etiological  factor.  The  blood  is  effused 
between  the  dura  and  the  skull,  producing  an  internal  cephalhematoma, 
analogous  to  external  cephalhematoma  (Vol.  I,  p.  303),  with  which  it, 
indeed,  may  sometimes  be  combined.  The  symptoms  are  those  of  gradu¬ 
ally  increasing  cerebral  compression,  beginning  in  from  a  few  hours  up  to 
a  day  after  the  injury,  and  characterized  by  slowness  of  pulse  and  respira¬ 
tion,  with  coma,  convulsions,  and  paralysis.  The  diagnosis  of  the  ccm- 
dition  from  other  forms  of  meningeal  hemorrhage  is  difficult.  I  he 
symptoms  are  generally  slower  in  their  onset  than  in  the  case  of  subdural 
or  subarachnoid  hemorrhage.  Death  takes  place  usually  within  24 
hours.  The  only  treatment  possible  is  of  a  surgical  nature,  and  this  iuay 
relieve  if  undertaken  promptly;  yet  many  cases  will  die  in  spite  ot  it. 

PACHYMENINGITIS  EXTERNA 

In  any  of  its  forms  external  pachymeningitis  is  of  very  uncommon 
occurrence  in  children.  A  chronic  form  has  been  reported  as  a  tuber¬ 
culous  or  syphilitic  involvement  of  the  dura  secondary  to  the  app»eai- 
ance  of  these  diseases  in  the  skull;  and  is  also  sometimes  represented  by 
fibrous  adhesions  to  the  skull,  the  accompaniment  of  a  chronic  lepto¬ 
meningitis.  Purulent  external  pachymeningitis  nearly  always  secondary 
to  an  acute  purulent  process  elsewhere,  especially  one  of  the  middle  ear 
which  has  involved  the  mastoid  cells.  Sometimes  the  original  disease 
is  within  the  bones  of  the  skull,  as  in  the  frontal  or  other  nasal  sinuses. 
The  epidural  abscess  which  develops  may  remain  of  small  size,  and  the 
inflammation  localized;  or  may  become  extensive,  and  involve  second¬ 
arily  the  interior  surface  of  the  dura  ( purulent  internal  pachymemngi  is). 
In  the  latter  event  the  pia-arachnoid  is  almost  always  quickly  involved 

as  well. 

1  Univ.  Med.  Magaz.,  1900,  XIII,  515. 
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The  symptoms  are  sometimes  slight  and  entirely  concealed  by  those 
of  suppuration  of  the  middle  ear.  In  other  cases  they  are  severe,  consist¬ 
ing  of  headache  and  evidences  of  cerebral  compression,  such  as  optic 
neuritis,  vomiting,  slowness  and  irregularity  of  pulse  and  respiration, 
somnolence,  or  coma;  none  of  which  distinguish  it  from  cerebral  abscess. 
There  are,  however,  less  often  localizing  symptoms  than  in  the  latter 
disease.  Pachymeningitis  is  also  to  be  distinguished  from  localized 
purulent  leptomeningitis.  Operative  exploration  is  the  best  means  of 
differentiating  between  the  two,  as  well  as  the  only  treatment;  and  this 
should  be  undertaken  promptly. 

PACHYMENINGITIS  INTERNA  HEMORRHAGICA;  SUBDURAL 

HEMORRHAGE 

Etiology.— The  disease  has  been  considered  uncommon  in  early  life, 
but  there  is  reason  to  believe  it  occurs  oftener  than  has  been  supposed,  and 
probably  bears  some  part  in  the  production  of  the  meningeal  hemorrhage 
encountered  at  birth  or  later.  Among  the  most  frequent  causes  are 
traumatism,  as  at  birth;  .syphilis;  severe  infectious  diseases;  rickets; 
advanced  cachectic  states;  hemorrhagic  disorders;  and  affections  of  the 
heart  and  lungs.  In  57  cases  collected  by  Herter1  43  were  less  than  1 
year  old. 

Pathogenesis  and  Pathological  Anatomy. — The  two  conditions 
designated  in  the  title  are  closely  allied,  and  much  discussion  has  arisen 
over  their  relationship.  The  older  theories  described  the  primary  lesion 
as  a  subdural  hemorrhage,  upon  which  there  was  afterward  engrafted  an 
inflammation.  A  later  theory,  dating  from  Virchow2  and  now  more  gen¬ 
erally  accepted,  designates  the  pachymeningitis  as  primary,  with  which 
may  be  secondarily  associated  more  or  less  subdural  hemorrhage.  There 
would  appear  to  be  cases  of  primary  subdural  hemorrhage  without  inflam¬ 
mation,  as  there  certainly  are  others  of  pachymeningitis  with  very  little 
effusion  of  blood;  and  there  are  mixed  forms.  Very  probably  in  many 
instances  which  appear  to  be  hemorrhage  the  early  traces  of  inflammation 
have  been  obliterated.  In  the  recent  inflammatory  cases  there  is  found 
a  very  delicate,  highly  vascular  and  easily  removable,  soft  membrane 
deposited  upon  the'  inner  surface  of  the  dura  mater.  It  is  situated 
oftenest  over  the  convexity  of  the  hemispheres,  on  one  or  both  sides.  A 
frequent  position  also  is  at  the  base.  Hemorrhages  found  on  the  affected 
dura  are  usually  punctate  and  scattered,  with  some  of  larger  size;  but 
when  hemorrhage  constitutes  the  predominating  lesion  a  large  effusion 
of  blood  covers  portions  of  one  or  both  hemispheres  ( hematoma  of  the 
dura  mater ),  and  little  or  no  trace  of  false  membrane  may  be  discoverable. 
After  a  time  changes  take  place  in  the  lesion;  the  effused  blood  clotting 
and  then  partially  organizing,  and  later  being  absorbed  and  leaving  cysts; 
or  the  false  membrane  thickening  into  several  layers  and  becoming  more 
adherent  to  the  dura  or  even  binding  it  to  the  pia. 

Symptoms. — These  are  uncharacteristic  and  often  unrecognized, 
especially  in  marantic  infants  and  those  with  severe  diseases  of  other 
nature;  the  diagnosis  under  these  circumstances  being  made  only  at 
autopsy.  Any  present  depend  generally  upon  the  hemorrhage  rather 
than  upon  the  inflammatory  process,  and  consist  of  vomiting,  headache, 
convulsions,  unconsciousness,  and  later  indications  of  compression; 
among  the  last  being  bulging  of  the  fontanelle,  slowness  and  irregularity 

1  Amer.  Jour.  Med.  Sci.,  1898,  CXVI,  202. 

2  Verhandl.  phys.-med.  Gesellsch.  in  Wurzburg,  1857,  VII,  134. 
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of  the  pulse  and  respiration,  choked  disc,  retinal  hemorrhages,  stupor, 
convulsions,  and  coma.  Lumbar  puncture  gives  a  fluid  in  small  amount, 
which  may  be  either  clear,  reddish  or  discolored,  or  even  distinctly 
blood-stained.  Any  blood  present  will,  however,  be  in  small  quantity. 
Puncture  of  the  ventricles  reveals  a  clear  fluid;  but  puncture  at  the 
fontanelle  and  merely  through  the  dura  gives  always  a  bloody  fluid. 
Fever  may  be  among  the  early  or  later  symptoms,  or  may  be  absent.  In 
cases  of  long  duration  with  cystic  formation  the  head  becomes  decidedly 
enlarged.  Evidences  of  paralysis  and  rigidity  may  appear,  the  location 
of  these  depending  upon  the  seat  of  the  lesion. 

Course  and  Prognosis. — Death  may  take  place  within  a  week,  or 
the  condition  may  become  of  a  more  chronic  nature,  lasting  some  weeks 
or  months,  with  very  characteristic  remissions  and  exacerbations;  or 
finally,  but  chiefly  in  older  children,  recovery  may  occur,  complete  or 
with  paralytic  symptoms  perhaps  remaining.  The  prognosis  is  on  the 
whole  unfavorable;  as  far  as  the  difficulty  in  diagnosis  permits  of  the 
drawing  of  any  conclusions. 

Diagnosis. — It  is  only  at  autopsy  that  diagnosis  can  be  at  all  certain. 
The  development  of  symptoms  of  effusion  of  blood  is  liable  to  be  more 
rapid  than  in  epidural  hemorrhage,  but  not  sufficiently  so  to  give  much 
aid  in  distinguishing  between  the  two  disorders.  Meningitis  is  slower 
of  onset,  and  has  higher  fever  with  less  tendency  to  localizing  symptoms. 
The  retinal  hemorrhages,  the  alterations  in  the  cerebrospinal  fluid  and 
the  bulging  fontanelle  are  the  most  important  symptoms. 

Treatment. — This  can  be  merely  palliative  and  symptomatic.  Ice 
to  the  head  and  free  purgation  are  to  be  used  to  relieve  the  intracranial 
tension,  and  lumbar  puncture  or  that  of  the  cranium  may  be  tried  for 
the  same  purpose. 

LEPTOMENINGEAL  HEMORRHAGE 


Etiology  and  Pathological  Anatomy. — Intracranial  hemorrhage, 
which  in  the  very  large  majority  of  cases  is  meningeal,  is  of  very  common 
occurrence  in  the  new-born,  if  we  include  here  the  scattered  punctiform 
hemorrhages,  or  even  some  of  larger  size,  which  produce  no  symptoms 
and  are  discovered  only  by  routine  pathological  examinations.  (See 
also  p.  633.)  Omitting  these  from  consideration,  the  lesion  still  is 
observed  frequently,  and  is  one  of  the  common  causes  of  death  at  this 
time  of  life.  Wilson1  observed  meningeal  hemorrhage  in  15  out  of  20 
autopsies  in  infants  dying  in  the  first  3  weeks  of  life;  Wehye2  in  959 
autopsies  in  new-born  infants  found  death  due  to  intracranial  hemorrhage 
in  122  instances,  this  being  in  the  brain-substance  in  only  36;  and  Hedren3 
noted  65  cases  of  intracranial  hemorrhage  in  700  infant  cadavers,  involving 
the  meninges  in  90.7  per  cent,  of  these.  In  50  of  the  cases  the  laboi  had 
been  spontaneous.  Irving4  reports  41  cases  of  cerebral  hemorrhage,  with 
unmistakable  symptoms  or  confirmed  by  autopsy,  present  m  12,000 
consecutive  births,  a  ratio  of  about  1  in  300  deliveries;  but  is  convinced 
that  the  actual  incidence  is  much  greater  than  this.  One  of  the  most 
common  causes  is  trauma  of  some  sort.  Consequently  the  disease  is 
especially  frequent  in  the  new-born,  as  a  result  of  the  continued  piessure 
of  a  difficult  and  prolonged  labor  with  the  consequent  asphyxia,  much  less 


1  Phila.  Med.  Jour.,  1901,  VII,  226. 

2  Ref.,  Sloan,  Cleveland  Med.  Jour.,  1915,  XIV,  808. 

3  Svenska  Lakaresallskapets  Handlinger,  1918,  XL1V,  o 6. 
Med.  Assoc.,  1918,  LXX,  1988. 

4  Bost.  Med.  and  Surg.  Jour.,  1921,  CLXXXIV,  o39. 
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often  produced  by  the  employment  of  instruments;  sometimes  caused 
by  a  too  rapid  delivery  with  the  resulting  sudden  alteration  of  the 
intracranial  pressure  and  the  accompanying  intense  congestion  of  the 
cerebral  vessels.  It  occurs  most  frequently  in  first-born  children.  That 
hemorrhage  happens  so  readily  at  this  period  depends,  too,  upon  the 
extremely  delicate  structure  of  the  pial  vessels.  It  is  especially  on 
this  account  that  there  is  a  predisposition  to  it  in  prematurely-born 
infants.  Besides  the  traumatic  origin,  the  existence  of  the  hemorrhagic 
disease  of  the  new-born  is  a  powerful  etiological  factor.  This  has  been 
emphasized  by  Warwick,1  Munro  and  Eustis,2  Foote3  and  others.  Yet 
apart  from  this,  there  is  active  in  the  new-born  a  natural  tendency  to  the 
ready  occurrence  of  hemorrhage  from  very  slight  trauma,  or  even  entirely 
without  this,  depending  upon  the  physiological  delay  in  coagulation  seen 
normally  in  the  new-born  (see  Vol.  I,  p.  298). 

Much  less  often  meningeal  hemorrhage  is  produced  by  trauma  later 
in  childhood,  or  occurs  as  a  result  of  some  infectious  disease,  such  as 
measles,  variola,  scarlet  fever,  diphtheria,  or  pneumonia  and  occasionally 
syphilis;  or  may  develop  during  a  hemorrhagic  disorder.  Hemorrhage 


Fig.  348. — Meningeal  Hemorrhage  in  the  Newborn. 
( McNutt ,  Amer.  Jour,  of  Obstet.,  1885,  XVIII,  76.) 


may  be  a  secondary  lesion  to  intense  congestion  attending  a  convulsion 
or  a  paroxysm  of  pertussis;  or  sometimes  to  embolism  or  thrombosis  of 

the  cerebral  vessels  or,  oftener,  the  sinuses. 

Generally  the  hemorrhage  is  confined  to  the  region  below  the  arach¬ 
noid,  but  it  is  possible  in  occasional  instances  for  it  to  burst  through  this 
and  produce  a  complicating  subdural  hemorrhage.  It  may  be  only 
punctiform,  or  a  much  larger  amount  of  blood  may  occupy  the  arachnoi¬ 
dal  space.  The  effusion  may  be  either  superficial  and  cover  a  consider¬ 
able  area  over  the  convexity  of  the  brain,  or  may  be  at  the  base.  In  the 
latter  situation  it  is  chiefly  in  the  posterior  fossa  beneath  the  tentorium, 

1  Amer.  Jour.  Med.  Sci.,  1919,  CLVIII,  95. 

2  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  273. 

3  Amer.  Jour.  Dis.  Child.,  1920,  XX,  18. 
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and  is  caused  by  a  rupture  of  this.  Vischer1  found  intracranial  lesions 
in  74  of  186  autopsies  on  new-born  infants  and  fetuses,  and  in  51  of  these 
the  tentorium  had  been  torn;  i.e.,  27.3  per  cent,  of  the  186  autopsies. 
Ehrenfest2  also  believes  in  the  frequency  of  this  accident.  When  the 
hemorrhage  is  upon  the  convexity  of  the  brain,  it  is  usually  bilateral  and 
most  marked  near  the  median  fissure,  although  not  equally  extensive  on 
both  sides  (Fig.  348),  and  is  due  to  injury  to  the  longitudinal  sinus  or  the 
vessels  entering  into  it.  McNutt3  found  basal  hemorrhage  oftenest  in 
head-presentations,  and  hemorrhage  over  the  convexity  most  frequent 
in  breech  or  foot-presentations.  This  would  not  appear  to  be  a  uniform 
experience.  The  later  secondary  changes  consist  of  softening  of  the 
brain-tissue,  cysts,  meningo-encephalitis,  sclerosis  and  atrophy,  and 
secondary  degeneration  in  the  lateral  tracts  of  the  spinal  cord.  W  ar- 
wick4  has  presented  a  serviceable  tabular  classification  of  the  causes  and 
varieties  of  intracranial  hemorrhage.  (See  also  Hemorrhage  in  the 
New-born,  Vol.  I,  p.  297  and  Vol.  II,  pp.  633,  658.) 

Symptoms. — In  cases  of  hemorrhage  of  very  small  size  occurring  at 
birth  there  are  generally  no  symptoms  either  immediate  or  later,  and 
it  is  probable  that  such  hemorrhage  at  this  time,  or  later  from  othei 
causes,  is  a  very  frequent  happening.  Larger  hemorrhages,  too,  may 
produce  at  the  time  no  characteristic  symptoms,  and  the  infants  merely 
are  asphyxiated,  atelectatic  and  comatose  very  promptly  after  birth, 
or  become  so  a  day  or  two  later.  In  some  of  these  infants  with  charac¬ 
teristic  symptoms  who  survive,  it  is  not  until  they  reach  the  latter  pait 
of  the  1st.  year  that  manifestations  of  a  residual  nature  are  observed. 
In  other  instances  there  are  the  distinct  signs  of  increased  intracranial 
pressure,  with  unconsciousness,  slow  feeble  pulse,  irregular  superficial 
respiration,  and  bulging  of  the  anterior  fontanelle.  Evidences  of  irrita¬ 
tion,  as  represented  by  convulsions,  rigidity,  increased  patellar  reflexes 
and  opisthotonos,  are  of  very  frequent  occurrence,  and  are  usually 
bilateral.  Convulsions  occur  more  frequently  when  the  hemorrhage  is 
over  the  cortex;  only  exceptionally  when  it  is  basal.  Nystagmus,  stra- 
bismus  and  paralysis  may  also  be  present,  although  less  often  among  the 
earliest  manifestations.  Lumbar  puncture  may  give  a  bloody  or  reddis  i 
fluid  with  degenerated  red  blood-corpuscles,  but  this  is  by  no  means 
certain.  Jaundice  is  common.  There  is  no  characteristic  alteration  o 
temperature.  The  later  symptoms  in  cases  which  survive  will  be 

discussed  under  Infantile  Cerebral  Paralysis  (p.  657)'. 

Course  and  Prognosis. — The  prognosis  is  very  uncertain,  and  senous 
in  all  cases  except  where  the  lesion  consists  of  punctiform  hemori  lages* 
These  are  of  little  importance,  and  are  absorbed  leaving  no  trace,  bmail 
effusions  of  somewhat  greater  size  than  these  may  give  use  to  no  imme  l 
ate  symptoms,  but  may  in  later  years  show  the  evidence  of  damage  one* 
Hemorrhage  of  decidedly  large  amount  may  produce  death  m  a  few  hours 
or  days;  and  if  the  infant  escapes  with  his  life,  paralysis,  epi  eps>  an 
idiocy,  separately  or  combined,  are  liable  to  develop  later.  ome  lines 

the  lesion  becomes  infected  by  germs  and  suppuration  m  e  e.  u  , 

blood  follows.  I  have  seen  a  very  large  amount  of  pus  produced  m  this 

way.  .  , 

i  Correspndbl.  f.  Schweiz.  Aerzte,  1919,  XLIX,  230.  Ref.,  Jour.  Amer.  Med. 
Assoc.,  1919,  LXXII,  1194.  ,rTTT  roo 

a  imtr.  JJoirDMeCdhll|ci.!9f885,  LXXXIX,  58;  Amer.  Jour.  Obstet.,  1885, 

XVIII,  73. 

iLoc.  cit. 


604 


THE  DISEASES  OF  CHILDREN 


Diagnosis. — This  is  to  be  based  on  the  symptoms  of  intracranial 
pressure  and  to  a  certain  extent  or  the  results  of  lumbar  puncture.  The 
history  of  paralytic  symptoms  is  of  more  aid  than  is  that  of  general 
convulsions  in  forming  a  diagnosis,  since  the  latter  readily  occur  in  so 
many  other  conditions.  Localized  convulsions  are  of  greater  import, 
although  they  may  fail  to  develop,  especially  early  in  the  case.  From 
subdural  hemorrhage  the  disease  is  to  be  distinguished  by  the  usually 
wider  spread  of  the  effusion  with  consequent  less  marked  localization 
of  the  symptoms.  There  is  also  less  decided  progressive  loss  of  function 
of  an  entire  hemisphere. 

Treatment. — Little  can  be  done  in  the  line  of  medical  treatment  once 
the  hemorrhage  has  occurred,  except  the  obtaining  of  rest  for  the  brain 
by  the  allaying  of  all  nervous  manifestations  through  the  employment 
of  sedative  drugs.  Early  and  repeated  lumbar  puncture  has  been  claimed 
to  relieve  in  some  cases  by  the  removal  of  the  effused  blood.  Some 
clinicians  condemn  the  procedure  as  useless  or  worse.  It  seems,  however, 
a  logical  one  and  can  at  least  be  tried.  In  the  cases  suspected  of  being 
due  to  the  hemorrhagic  disease,  intramuscular  or  intraperitoneal  injec¬ 
tions  of  blood  should  be  given  promptly  (see  Vol.  I,  p.  300).  Operative 
interference  has  been  performed  in  some  cases  with  good  results  (Cush¬ 
ing1  and  others),  and  is  to  be  urged  in  cases  where  the  diagnosis  can  be 
made  with  sufficient  accuracy,  which  unfortunately  is  often  not  the  case. 
Of  most  importance  is  the  attempt  to  prevent  hemorrhage  by  not  per¬ 
mitting  parturition  to  be  unduly  prolonged  to  the  point  of  intrauterine 
asphyxia.  The  slowing  of  the  fetal  heart-sounds  is  an  indication  that 
asphyxia  is  developing  and  that  forceps  should  be  used. 

MENINGISMUS 

(Pseudomeningitis) 

In  this  connection  reference  may  be  made  to  the  condition,  first 
described  under  this  title  by  Dupre,2  occurring  in  the  course  of  different 
affections,  especially  the  acute  infectious  fevers,  pneumonia,  and  mar¬ 
antic  states  in  infancy,  and  characterized  by  symptoms  resembling 
those  of  meningitis,  but  due  entirely  to  a  functional  disturbance  pro¬ 
duced  by  toxins  or  in  other  ways.  No  pathological  lesions  can  be  found 
post  mortem,  and  the  spinal  fluid  shows  no  evidence  whatever  of  inflam¬ 
mation.  It  is  this  latter  especially  which  would  differentiate  the  disorder 
from  serous  meningitis.  Most  writers  are  disposed  to  abandon  the  term, 
and  it  is  certain  that  many,  and  probably  the  majority,  of  the  cases  are 
in  reality  serous  meningitis.  It  is,  however,  a  very  convenient  appela- 
tion  for  a  symptom-complex  which  is  of  frequent  occurrence,  and  which 
it  seems  difficult  to  attribute  to  meningitis  of  any  form  in  many  instances. 
The  prognosis,  apart  from  that  of  the  causative  disease,  is  iavorable 
if  the  diagnosis  is  certain,  and  no  special  treatment  is  required. 

LEPTOMENINGITIS 

Several  forms  of  this  disease  are  to  be  considered,  these  being  (1) 
Serous  meningitis;  (2)  Acute  purulent  meningitis,  one  form  of  which, 
Cerebrospinal  fever,  has  already  been  discussed;  and  (3)  Tuberculous 
meningitis. 

1  Amer.  Jour.  Med.  Sci.,  1905,  CXXX,  563. 

2  Congress  de  Lyon,  1895.  Traite  des  mal.  de  Penf.,  Grancher,  etc.  1905,  1  v ,  27, 
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SEROUS  MENINGITIS 

(Sero-fibrinous  Meningitis ;  Ependymitis ;  Serous  Apoplexy ;  Acute  Acquired 

Hydrocephalus) 

Concerning  the  nature  of  this  malady  there  was  formerly  much  discus¬ 
sion.  Its  existence  as  an  entity  is  now  admitted.  The  title  applies 
properly  to  acute  cases  with  meningeal  symptoms  in  which  the  cerebro¬ 
spinal  fluid  is  increased  in  amount  and  shows  chemical  evidences  of 
inflammation,  but  exhibits  a  normal  or  but  a  slight  increase  of  the  number 
of  leucocytes;  while  microorganisms  are  not  discoverable  in  it,  or  are 
present  in  inconsiderable  numbers. 

As  the  name  implies,  the  fluid  is  an  exudate  of  an  inflammatory 
nature  and  not  a  mere  transudate.  The  occurrence  of  this  disease  with 
comparative  frequency  was  first  brought  into  prominence  by  Quincke1 
and  the  title  applied  to  it  by  him. 

Etiology. — The  disease  is  liable  to  develop  especially  in  the  first  2 
years  of  life,  although  not  confined  to  this  period.  It  is  almost  always  a 
secondary  one;  not  infrequently  to  otitis  media  or  other  neighboring 
purulent  processes,  the  effusion  usually  being  the  result  of  the  action 
of  toxins  rather  than  of  transmitted  infection.  Among  other  causes 
are  trauma  involving  the  head,  yet  without  suppuration;  syphilis; 
and,  finally,  various  acute  diseases,  as  typhoid  fever,  gastroenteritis, 
measles,  whooping-cough  and  particularly  pneumonia. 

Pathological  Anatomy. — In  autopsies  made  early  in  the  attack 
there  is  found  a  circumscribed  or  often  diffuse  edematous  swelling  of 
the  meninges,  together  with  effusion  of  fluid.  The  process  may  involve 
only  the  cortex  or  base,  or  the  ventricles  as  well.  If  the  case  has  lasted 
some  time  there  may  be  dilatation  of  the  ventricles  and  flattening  of 
the  convolutions,  and  in  some  instances  there  is  evidence  of  a  circum¬ 
scribed  meningitis.  The  fluid  as  discovered  at  autopsy,  or  as  obtained 
by  lumbar  or  cranial  puncture,  is  perhaps  at  first  moderately  increased  in 
amount,  and  later  to  a  greater  degree  and  under  pressure;  and  is  entirely 
clear.  It  exhibits  a  slight  increase  of  globulin  and  of  the  mononuclear 
cells;  the  number  which  might  be  considered  significant  usually  being  not 
under  10  or  12  to  the  c.mm.  Sugar  is  usually  normal  in  amount,  (bee 
Cerebrospinal  Fluid,  p.  508.)  A  delicate  fibrin-clot  may  form  on  stand¬ 
ing.  As  already  stated,  bacteria  are  absent  or  found  in  very  small 
numbers.  Microscopical  examination  of  the  meninges  shows  a  certain 

amount  of  cellular  infiltration.  .  .  . 

Symptoms. — The  symptoms  are  subject  to  considerable  variation, 

depending  upon  the  severity  of  the  attack,  the  portion  of  the  meninges 
chiefly  involved,  and  the  nature  of  the  disorder  to  which  the  condition 
may  be  secondary.  In  the  most  acute  cases,  sometimes  called  sei  ous 
apoplexy,  the  disease  begins  with  high  fever  and  sometimes  even  hypei- 
pyrexia;  severe  repeated  convulsions;  contracted  pupils;  possibly  slight 
stiffness  of  the  neck,  and  coma.  There  is  nothing  positively  chaiactei- 
istic  of  meningitis.  Much  more  frequently  the  development  is  moie 
gradual  and  the  course  less  intense.  The  onset  is  then  with  fevei  o 
moderate  degree;  headache;  stiffness  of  the  neck;  rigidity  of  othei  legions, 
sometimes  vomiting;  often  delirium;  grinding  of  the  teeth,  convulsions 
or  a  tendency  to  coma;  and  evidences  of  intracranial  pressure,  the  con- 
vulsions  may  be  general,  unilateral,  or  localized  in  other  ways.  Ine 
fever  attending  may  be  the  result  chiefly  of  the  pumaiy  disease,  as,  oi 
1  Volkmann’s  Sammlung  klin.  Vortrage,  1893,  Innei.  Med.,  No.  23. 
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instance,  in  the  serous  meningitis  occurring  in  the  course  of  a  pneu¬ 
monia  (Figs.  349;  350).  It  is  especially,  however,  in  ventricular  serous 
meningitis  ( acute  acquired  internal  hydrocephalus)  that,  symptoms  of 
very  decided  intracranial  pressure  develop,  such  as  choked  discs;  slow 


Fig.  349.  Fig.  350. 

Fig.  349. — Serous  Meningitis  with  Cell-count  Not  Abnormal  but  Pressure 

Increased. 


Antonio  DeM.,  aged  28  months.  Admitted  to  Children’s  Hospital,  Apr.  12.  Said  to 
have  developed  pneumonia  8  days  before.  Rigidity  of  body  began  3  days  ago,  first  in  legs, 
and  followed  by  opisthotonos.  Diarrhea  last  few  days.  While  in  hospital  respiration 
from  30  to  60 +,  pulse  110  to  160,  restless,  coughing,  lesions  of  pneumonia  found  in  lungs, 
body  and  limbs  very  rigid,  general  symptoms  those  of  meningitis;  Apr.  13,  spinal  puncture 
gave  12  c.c.  (0.41  fl.oz.)  of  clear,  watery  fluid  under  increased  pressure,  nof organisms,  7  leuco¬ 
cytes  to  the  c.mm. ;  Apr.  14,  stiffness  still  marked,  knee-jerks  exaggerated,  tache  yery  marked, 
lesions  of  pneumonia  still  well-developed;  Apr.  15,  condition  poor,  pulse  rapid,  comatose, 
vasomotor  flushing  and  paling  as  in  meningitis;  Apr.  18,  critical  fall  of  temperature;  Apr. 
19,  rigidity  has  disappeared,  lungs  clear,  knee-jerks  normal,  examination  of  lungs  prac¬ 
tically  negative.  Recovery. 

Fig.  350. — Serous  Meningitis,  Cell-count  Suggesting  Tuberculous  Meningitis. 

Miller  P.,  11  months  old.  Admitted  to  the  Children’s  Hospital  of  Philadelphia,  Dec. 
28.  Had  been  ill*  apparently  a  few  days  with  anorexia,  vomiting  and  drowsiness. 
Examination  showed  some  rales  in  chest.  Dec.  30,  ears  normal,  quite  pale,  quiet, 
apathetic,  marked  tache,  slight  retraction  of  abdomen,  nothing  definite  in  lungs,  leu¬ 
cocytes  35,800;  Jan.  5,  distinct  pneumonic  consolidation  of  left  lung,  and  general  evidences 
of  meningitis  persisting;  Jan.  11,  improving,  still  some  rigidity  of  neck.  Complete 
recovery.  Lumbar  puncture  on  several  occasions  showed:  Jan.  2,  distinct  increase  of  fluid, 
190  cells  to  the  c.mm.;  Jan.  4,  numerous  cells  with  predominating  lymphocytes,  no 
microorganisms  found;  Jan.  9,  lymphocytes  and  polymorphonuclear  cells  about  equa 
number;  Jan.  11,  dry  tap. 

irregular  pulse;  and,  in  infancy,  great  bulging  of  the  anterior  fonta- 
nelle,  either  with  convulsions  or  coma.  In  some  forms  of  serous  menin¬ 
gitis  the  onset  is  so  gradual  that  the  case  greatly  resembles  tuberculous 
meningitis. 
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Course  and  Prognosis. — The  violent,  acute  cases  progress  rapidly, 
and  usually  end  in  death  in  a  few  hours  up  to  a  few  days;  but  it  is  possible 
even  for  these  to  take  a  sudden  turn  for  the  better,  and  then  either  to 
run  an  ordinary  course  or  to  recover  quickly.  In  those  of  a  less  violent 
form  the  symptoms  often  disappear  rapidly,  either  with  the  subsidence 
of  an  acute  infectious  disease,  or  as  the  result  of  operation  upon  some 
neighboring  purulent  focus,  or  spontaneously  without  this.  Other 
instances  go  on  to  a  fatal  ending  after  days  or  weeks;  and  still  others  pass 
into  the  condition  of  chronic  acquired  internal  hydrocephalus,  which  is 
attended  in  the  severer  cases  by  optic  atrophy,  paralysis  of  some  of  the 
cranial  nerves,  and  a  spastic  condition  of  the  limbs;  the  symptoms  being 
now  dependent  upon  pressure  rather  than  upon  inflammation.  A  few 
such  are  due  to  syphilis.  A  similar  final  condition  is  seen  in  the  chronic 
stage  of  cerebrospinal  fever  (Vol.  I,  p.  478). 

The  prognosis  is  on  the  whole  favorable,  and  the  majority  of  cases 
will  recover.  In  80  cases  studied  by  Dubois  and  Neal1  there  were  22 
deaths,  and  these  generally  from  the  primary  disease.  Many  cases  which 
begin  severely  and  appear  to  be  certainly  either  purulent  or  tuberculous 
in  nature,  are  in  reality  instances  of  serous  meningitis  and  do  well. 
It  is,  however,  of  quite  frequent  occurrence  that  cases  in  which  the  life 
has  been  saved  exhibit  later  conditions  dependent  upon  the  earlier 
inflammation;  such  as  epilepsy,  or  a  slight  mental  defect  or  other  psychic 
disturbance;  or  there  may  be  found  a  tendency  to  recurrence  of  the 
meningitis  in  after  years. 

Diagnosis. — The  diagnosis  is  often  of  the  greatest  difficulty.  It 
rests  upon  the  obtaining  by  lumbar  puncture  of  a  clear  fluid  under  slight 
pressure,  with  fibrin  and  an  increase  of  protein,  the  presence  of  globulin,  but 
with  very  few  or  no  germs,  and  only  a  moderate  increase  of  the  cells, 
these  being  of  a  mononuclear  type.  The  fluid  of  tuberculous  meningitis, 
however,  although  usually  exhibiting  a  slight  turbidity  and  a  somewhat 
greater  number  of  cells  (see  pp.  508,  622),  may  in  many  cases  be  very  like 
that  of  serous  meningitis  in  character,  there  being  no  turbidity  whatever. 
In  both  disorders  the  cells  are  of  the  lymphoid  type.  Only  repeated 
examination  may  show  the  presence  of  tubercle-bacilli,  and  sometimes 
inoculation  of  a  guinea-pig  is  required  to  demonstrate  this.  The  chief 
diagnostic  difference  from  tuberculous  meningitis  is  the  more  rapid  onset, 
the  shorter  course,  and  the  absence  of  the  indefinite  prodromal  symptoms 
which  characterize  the  latter  disease. 

Purulent  meningitis  of  any  variety  is  more  easily  recognized,  since 
polymorphonuclear  leucocytes  are  found  in  abundance,  generally  with 
numerous  bacteria.  It  is  to  be  noted,  however,  that  exceptionally  in 
the  earlier  stages  of  cerebrospinal  fever,  and  commonly  in  its  later  stages, 
the  spinal  fluid  may  be  clear.  Encephalitis  and  the  meningitic  type  of 
poliomyelitis  may  simulate  serous  meningitis,  and  the  lumbar  puncture 
may  reveal  a  spinal  fluid  which  is  identical  in  character  with  that  of  the 
latter.  The  prompt  development  of  characteristic  paralysis  will  remove 
all  doubt.  The  diagnosis  from  cerebral  abscess  will  be  considered  under 
that  heading.  Finally  the  distinction  is  to  be  made  from  meningismus, 
if  we  allow  that  a  difference  in  fact  exists,  the  chief  diagnostic  symptom 
being  that  in  this  latter  condition  there  is  no  sign  whatever  in  the  lumbar 
fluid  of  the  existence  of  any  meningeal  inflammation. 

Treatment. — The  most  efficacious  treatment  is  prompt  and  repeated 
lumbar  puncture,  which  often  gives  decided  relief.  (See  also  Vol.  I,  p.  275 

1  Amer.  Jour.  Dis.  Child.,  1915,  IX,  1 
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for  employment  of  sulphate  of  magnesium  and  of  hypertonic  salt-solution.) 
Since  the  disease  is  secondary,  efforts  should  be  made  to  locate  and  remove 
the  original  cause,  and  to  sustain  life  and  relieve  symptoms  until  this  can 
be  accomplished.  For  this  purpose  absolute  rest  and  quiet  are  to  be 
sought,  warm  baths  given  for  the  reduction  of  temperature  or  the  relief 
of  nervous  manifestations,  and  ice-bags  applied  to  the  head.  Mercurial 
inunctions  should  be  tried  even  when  syphilis  is  not  known  to  be  present. 
Headache  and  other  troublesome  symptoms  are  to  be  relieved  by  suitable 
medication. 


ACUTE  PURULENT  LEPTOMENINGITIS 
(Meningitis  Simplex) 

That  variety  of  purulent  leptomeningitis  dependent  upon  the  men¬ 
ingococcus  possesses  peculiarities  in  sufficient  number  to  warrant  the 
separate  consideration  which  has  been  given  it.  (See  Cerebrospinal 
Fever,  Vol.  I,  p.  468.)  To  the  remaining  forms  the  title  Meningitis 
simplex  is  sometimes  applied. 

Etiology. — The  germs  capable  of  producing  the  disease  are  of  con¬ 
siderable  variety.  Among  them  are  to  be  mentioned  especially  the  pneu¬ 
mococcus,  streptococcus,  staphylococcus,  influenza-bacillus,  diplobacillus 
pneumoniae  of  Friedlander,  typhoid  bacillus,  bacillus  pyocyaneus,  bacillus 
proteus,  bacillus  lactis  aerogenes,  colon  bacillus,  micrococcus  catarrhalis 
and  gonococcus.  In  addition  acute  meningitis  has  repeatedly  been 
observed  in  the  course  of  mumps.  Dopter1  saw  158  cases  of  meningitis 
occurring  as  a  complication  in  1705  patients  with  the  latter  disease. 
These  should  possibly  be  classed  under  serous  meningitis.  Syphilitic 
meningitis  is  generally  of  a  chronic  nature,  but  quite  rarely  it  is  of  the 
acute  form.  A  few  cases  of  meningitis  are  reported  due  to  the  strepto- 
thrix,  as  by  Rutelli,2  Fabris,3  Neumann  and  Rabino  wit  sc h- Kempner 4 
and  Elmendorf  and  Neal.5  Blastomycotie  meningitis  may  occur,  either 
as  a  primary  disease  or  secondary  to  systemic  blastomycosis  (Wilhelmj).6 
As  to  the  relative  frequency  of  the  different  forms  of  leptomeningitis: 
in  197  cases  under  3  years  of  age,  analyzed  by  Holt,7  there  were  138 
tuberculous,  22  pneumococcic,  24  meningococcic  (sporadic  cases),  4 
influenzal,  10  exhibiting  the  staphylococcus  or  streptococcus,  and  1  the 
colon  bacillus.  In  2  of  the  cases  there  was  a  mixed  infection.  The 
majority  of  the  instances  of  meningitis  occur  in  infancy.  This  does  not 
apply,  however,  to  the  first  3  months  of  life,  in  which  meningitis  is 
relatively  uncommon.  Barron8  was  able  to  collect  but  42  cases 
including  1  of  his  own.  With  3  exceptions  all  were  of  3  months  of  age  or 
less,  and  19  were  in  the  new-born.  Root9  could  collect  only  6  cases  of 
meningococcus-meningitis  in  infants  under  2  months  of  age,  to  which  he 
added  another. 

Clinical  Forms. — A  few  of  the  clinical  forms  dependent  upon  the 
different  germs  which  may  be  found  require  brief  description: 

1  Paris  med.,  1911,  I,  35. 

2  La  Pediat.,  1915,  XXIII,  713. 

3  La  Pediat.,  1920,  XXVIII,  504. 

4  Zeitschr.  f.  klin.  Med.,  1922,  XCIV,  215. 

5  Arch,  of  Pediat.,  1924,  XLII,  260. 

6  Amer.  Jour.  Med.  Sci.,  1925,  CLXIX,  712. 

7  Amer.  Jour.  Dis.  Child.,  1911,  I,  26. 

8  Amer.  Jour.  Med.  Sci.,  1918,  CLVI,  358. 

9  Amer.  Jour.  Dis.  Child.,  1921,  XXI,  500. 
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Pneumococcic  Meningitis. — This  is  perhaps  the  most  common 
variety  next  to  that  due  to  the  diplococcus  intracellularis  already 
described;  always,  however,  with  the  exclusion  of  tuberculous  meningitis, 
which  much  exceeds  simple  purulent  meningitis  of  any  sort  in  frequency, 
except  during  the  epidemic  prevalence  of  cerebrospinal  fever.  Of  119 
cases  of  meningitis  of  all  sorts  in  the  wards  of  the  Children’s  Hospital  of 
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*  Fig.  352.  Fig.  353. 

Fig.  352. — Pneumococcic  Meningitis,  with  Slow  Course  and  Little  Fever. 

David  M.,  8  months  old.  Admitted  to  the  Children’s  Ward  of  the  Hospital  of  the 
University  of  Pennsylvania,  Mar.  6.  Began  to  vomit  3  weeks  before,  became  apathetic, 
ceased  to  play,  and  developed  retraction  of  the  head;  said  to  have  been  fever  at  first, 
but  disappeared  afterward.  2  days  before  admission  grew  worse,  became  stuporous. 
Vomiting  stopped  soon  after  the  onset.  While  in  hospital  remained  stuporous  most  of  the 
time,  markedly  retracted  head,  well-developed  tache,  child  cried  if  head  was  moved,  an¬ 
terior  fontanelle  bulging,  thick  yellow  discharge  from  eyes  and  nose,  apparently  no  rigidity 
of  the  extremities.  Lumbar  puncture  done  on  several  occasions,  fluid  under  pressure 
and  showed  the  pneumococcus,  antipneumococcic  serum  injected  intravenously  and  again 
intraspinaliy.  Condition  grew  worse  and  died  on  Apr.  3.  Fluid  from  spinal  canal 
showed  2600  leucocytes  per  c.mm.,  96  per  cent,  being  polymorphonuclear  cells. 

Fig.  353. — Pneumococcic  Meningitis,  High  Fever. 

Lillian  S.,  10  months  old.  Admitted  to  Children’s  Hospital,  Dec.  23.  Taken  ill 
Dec.  22  with  convulsions.  These  continued  more  or  less.  No  positive  symptoms  of 
pneumonia  were  found,  but  respiration  was  from  50  to  70  per  minute,  and  lumbar  punc¬ 
ture  showed  slightly  cloudy  fluid,  with  numerous  polymorphonuclear  cells,  globulin  +  + , 
pneumococci  found.  Died  Jan.  3. 

Philadelphia  during  5  years,  6  were  proven  to  be  pneumococcic.  The 
disease  may  appear  to  be  primary,  at  least  as  far  as  clinical  evidence  of 
pneumococcus-infection  elsewhere  is  concerned.  Sometimes  the  affection 
is  actually  primary,  the  pneumococci  having  penetrated  to  the  meninges 
through  the  ethmoid  bone;  while  in  other  instances  there  is  an  acute 
pneumococcic  inflammatory  focus  primary  elsewhere  in  the  body, 
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although  undiscovered  during  life.  In  the  majority  of  cases,  however,  the 
meningitis  is  clinically  secondary  to  infection  elsewhere,  oftenest  in  the 
lungs  or  pleura;  sometimes  in  the  pericardium  or  peritoneum,  or  in  an 
infected  joint.  Yet  so  far  as  our  own  experience  goes,  in  most  cases  of 
pneumococcic  meningitis  encountered  no  primary  focus  could  be  discov¬ 
ered.  The  number  of  occasions  on  which  a  pneumococcic  meningitis 
develops  in  connection  with  pneumonia  is  relatively  very  small.  Thus  in 
1050  cases  of  pneumonia  studied  by  Roily,1  only  6  instances  of  pneu¬ 
mococcic  meningitis  were  seen. 

Pathological  Anatomy. — The  lesions  are  very  similar  to  those  observed 
in  cerebrospinal  fever.  There  is,  however,  often  a  greater  development 
of  fibrino-purulent  exudate,  especially  on  the  convexity  of  the  brain, 
although  the  base  is  involved  to  a  less  degree  than  in  cerebrospinal 
fever,  and  sometimes  not  at  all.  The  ventricles  may  sometimes  be  even 
more  affected  than  the  surface,  but  the  reverse  is  oftener  the  case  (Fig. 
351).  Involvement  of  the  spinal  cord  is  usually  slight  or  absent. 

Symptoms. — These  are  largely  the  manifestations  characteristic  of  other 
forms  of  purulent  meningitis,  and  what  follows  regarding  them  applies’ to 


Fig.  354. — Tache  Meningitique. 


From  a  patient,  aged  4  years,  suffering  from  cerebrospinal  fever,  in  the  Children’s  Ward 
of  the  Hospital  of  the  University  of  Pennsylvania.  The  broad  red  lines  are  shown  black 
in  the  photograph. 

all  varieties  of  meningitis  simplex.  (See  also  Cerebrospinal  Fever,  \  ol.  I, 
p.  471 .)  In  the  cases  developing  in  children  previously  entirely  well,  or  at 
least  not  severely  ill  with  other  affections,  there  occurs  an  abrupt  onset,  with 
high  fever,  headache,  vomiting,  very  frequently  convulsions,  delirium, 
and  stupor  (Figs.  352;  353).  Stiffness  of  the  neck,  retraction  of  the  head, 
opisthotonos,  and  hyperesthesia  are  not  as  common  as  in  cerebrospinal 
fever  or  tuberculous  meningitis.  This  is  dependent  upon  the  lesser 
frequency  and  degree  of  involvement  of  the  base  as  compared  with  the 
convexity  of  the  brain.  Very  often  in  subjects  seriously  ill  with  other 
diseases  pneumococcic  meningitis  may  run  an  entirely  latent  course,  the 
diagnosis  being  made  only  at  autopsy. 

1  Deutsch.  med.  Wochenschr.,  1911,  XXXVII,  774. 


Fig.  351. — Pneumococcic  Meningitis. 

Infant  of  7  months.  Vague  nervous  manifestations  followed  by  symptoms  of  pneumonia, 
otitis  media,  and  mastoiditis.  Autopsy  showed  a  thin  layer  of  lymph  over  a  portion  of  the 
cortex  and  at  the  base.  Pneumococci  found,  with  staphylococci  and  streptococci  probably  as 
secondary  development. 


ACUTE  PURULENT  LEPTOMENINGITIS 


611 


There  are  a  number  of  special  symptoms 
sometimes  present  in  this  as  in  all  forms  of 
meningitis  to  which  reference  may  be  made 
here.  The  knee-jerks  are  often  exag¬ 
gerated,  especially  early  in  the  attack.  Later 
they  may  be  lost.  Ankle-clonus  is  common . 
Kernig’s1  sign  consists  in  the  inability  to 
extend  the  leg  on  the  thigh  by  passive  move¬ 
ment  while  the  thigh  is  flexed  at  a  right 
angle  upon  the  trunk.  It  is  very  frequently 
present  but  by  no  means  always  so;  and 
the  indisposition  of  children  under  any  cir¬ 
cumstances  to  permit  of  the  procedure 
renders  it,  in  my  experience,  of  little  value. 
The  “  neck-phenomenon/ *  or  Brudzinski’s2 
sign,  consists  in  a  flexion  of  both  of  the  lower 
extremities  at  the  hip  and  knee  when  the 
neck  is  passively  bent  forward.  It  is  nearly 
always  present,  and  is  absent  in  other  con¬ 
ditions.  The  failure  to  obtain  it  does  not 
exclude  meningitis,  but  it  is  one  of  the  most 
valuable  and  earliest  manifestations  of 
rigidity.  The  “contra-lateral  reflex/’  de¬ 
scribed  earlier  by  the  same  writer3  is  shown 
in  the  drawing  up  of  one  leg  if  the  other  is 
passively  flexed  at  the  hip-joint,  and  it  may 
be  observed  in  the  arms.  This  is  less  con¬ 
stantly  present  than  the  previous  sign. 
Still  other  pathological  reflexes  are  recorded 
by  him.4  An  early  sign  described  by  Gin- 
gold5  consists  in  the  developmeqt  of  unilat¬ 
eral  or  bilateral  strabismus  when  the  head 
is  flexed  on  the  chest.  We  have  often 
observed  this  in  basilar  meningitis.  The 
“tache  cerebrale”  (Fig.  354),  to  which 
reference  has  been  made  in  discussing 
cerebrospinal  fever  (Vol.  I,  p.  475),  consists 
of  a  broad,  slowly-appearing  and  long-con¬ 
tinuing  red  line  developing  in  the  position 
where  the  finger-nail  has  been  drawn  over 
the  skin.  It  is  usually  present  in  all  forms 
of  meningitis  and  is  very  suggestive  when 
combined  with  other  symptoms,  but  by  no 
means  conclusive,  inasmuch  as  it  may  some¬ 
times  be  found  in  other  conditions. 
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Fig.  355. — Septic  (Staphylo¬ 

coccic)  Meningitis. 

Thomas  W.,  aged  12  years. 
Entered  Children’s  Ward  of  Uni¬ 
versity  Hospital,  Oct.  9.  About 
2  weeks  previously  developed 
diffuse  pain  in  left  leg,  with  fever; 
then  on  Oct.  7  in  the  left  arm, 
and  became  delirious.  Examina¬ 
tion  showed  no  positive  localization 
in  the  limbs,  slight  dry  cough, 
condition  supposed  to  be  typhoid 
fever  with  neuritis,  grew  steadily 
worse,  very  hypersensitive  all 
over,  rigidity  of  neck,  evident 
signs  of  meningitis.  Lumbar  punc¬ 
ture  on  Oct.  13  gave  fluid  under 
pressure,  containing  staphylococcus 
pyogenes  citreus;  Oct.  14,  delirious, 
unconscious,  papulo-vesicular  erup¬ 
tion  over  the  body,  some  places 
in  the  form  of  blebs.  Fluid  ob¬ 
tained  today  was  turbid,  under 
high  pressure,  cell-content  98  per 
cent,  polymorphonuclears  and  2 
per  cent.  lymphocytes.  Died 


Course  and  Prognosis. — The  course  is  0ct-  16- 
short  and  usually  severe,  the  attack  lasting 

seldom  more  than  3  or  4  days.  Cases  of  recovery  have  been  reported, 


1  Berl.  klin.  Wochenschr.,  1884,  XXI,  829. 

2  Arch,  de  med.  des  enf.,  1909,  XII,  745. 

3  Wien.  klin.  Wochenschr.,  1908,  XXI,  255. 

4  Berl.  klin.  Wochenschr.,  1916,  686;  916. 
LXXXV,  286. 

5  Arch,  of  Pediat.,  1920,  XXXVII,  19. 


Ref.  Jahrb  f  Kinderheilk.,  1917, 
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as  for  instance  by  Roily,1  Cumming,2  Brown,3  Peterman,4  and  others;  but 
are  very  exceptional. 

Diagnosis. — The  apparently  primary  cases  cannot  be  certainly  dis¬ 
tinguished  from  other  forms  of  severe  acute  purulent  leptomeningitis 
except  by  lumbar  puncture.  This  gives  a  turbid  fluid  in  which  pneu¬ 
mococci  can  readily  be  recognized,  together  with  numerous  polymorpho¬ 
nuclear  cells.  Yet  even  without  lumbar  puncture  the  existence  of  a 
pneumococcic  meningitis  is  to  be  suspected  when,  during  the  course  of 
pneumonia,  empyema,  pericarditis,  peritonitis  or  otitis,  the  symptoms  of 


Fig.  356. — Fatal  Influenzal  Meningitis. 

Samuel  M.,  aged  2  years.  Entered  the  Children’s  Hospital  of  Philadelphia,  Mar.  30. 
Earache  2  weeks  previously,  ear  been  discharging  for  2  days.  Promptly  developed  signs 
of  meningitis  with  restlessness  and  deviation  of  the  eyes;  Apr.  3,  lumbar  puncture  gave 
cloudy  spinal  fluid  which  yielded  a  pure  culture  of  the  influenza-bacillus.  70  leucocytes  to 
the  c.mm.;  Apr.  7,  condition  unimproved,  intraspinal  injection  of  influenza-serum  given 
yesterday  and  again  on  this  date;  Apr.  8,  lumbar  puncture  showed  very  cloudy  fluid.  Died 
Apr.  12. 

meningitis  suddenly  develop.  It  is  to  be  remembered,  however,  that 
convulsions,  vomiting,  and  other  meningitic  symptoms,  which  often  occur 
during  pneumonia  and  frequently  last  for  some  days,  are  not  to  be  regarded 
as  positive  evidences  of  the  existence  of  pneumococcic  meningitis.  Much 
more  frequently  such  manifestations  are  produced  by  serous  meningitis,  or 
are  merely  toxic  in  nature.  (See  Cerebral  Pneumonia,  p.  330.)  Lumbar 
puncture  and  the  examination  of  the  fluid  is  required.  .  The  diagnosis 
of  pneumococcic  and  other  forms  of  simple  purulent  meningitis  from  the 
tuberculous  variety  will  be  considered  in  discussing  the  latter  disease 
(p.  624). 

1  Loc.  cii. 

2  Lancet,  1912,  II,  1294. 

3  Lancet,  1916,  II,  519. 

4  Arch,  of  Pediat,,  1924,  XLI,  70. 
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Septic  Meningitis  (Fig.  355).— Here  are  to  be  included  the  cases 
depending  upon  the  action  of  pyogenic  germs,  such  as  the  staphylococcus 
and  streptococcus  of  different  species.  In  the  new-born  the  disease  is 
associated  oftenest  with  umbilical  infection;  in  older  subjects  with  otitis, 
empyema,  erysipelas,  and  suppuration  of  the  joints  due  to  other  causes 
than  the  pneumococcus  or  the  tubercle-bacillus.  The  lesions  are  very 
similar  to  those  of  pneumococcic  meningitis,  although  with  the  production 
of  a  smaller  amount  of  fibrin;  and  the  clinical  features,  too,  are  like  those 
of  this  variety.  The  onset  is  usually  sudden,  and  the  symptoms  well- 
marked  except  in  cases  already  greatly  ill  with  septic  involvement  in 
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Fig.  357. — Influenzal  Meningitis.  Recovery. 


Girl,  11  years  old.  Taken  ill  Nov.  15,  with  symptoms  of  influenza.  Evidences  of 
meningitis  developed  on  Nov.  17,  and  lumbar  puncture  revealed  turbid  fluid  with  in¬ 
fluenza-bacilli.  Puncture  repeated  on  a  number  of  occasions  and  injections  of  Wollstein’s 
serum  given.  Decided  improvement  began  by  Nov.  28,  and  recovery  was  finally  com¬ 
plete.  Courtesy  of  Dr.  R.  G.  Torrey. 

other  regions,  in  which  event  the  cerebral  indications  may  be  poorly 
defined  and  readily  overlooked.  The  course  is  short  and  the  prognosis 
almost  entirely  unfavorable.  Dubois  and  Neal1  could  find  but  3  recorded 
cases  of  recovery  to  which  they  added  a  4th.  Leighton  and  Pringle2  also 
report  2  instances  of  recovery,  and  von  Schulthess3  and  Shaw4  each 
another.  The  diagnosis  is  to  be  made  by  lumbar  puncture,  which  gives 
a  turbid  fluid  with  many  polymorphonuclear  cells,  and  shows  the  presence 
of  some  of  the  pyogenic  microorganisms  mentioned.  The  diagnosis  is 
especially  difficult  between  a  localized  septic  meningitis  from  otitis,  and 
an  abscess  of  the  brain.  The  condition  of  the  spinal  fluid  is  the  chief 

1  Arch,  of  Pediat.,  1915,  XXXII,  28. 

2  Jour.  Amer.  Med.  Assoc.,  1915,  LXIV,  2054. 

3  Schweizer.  med.  Wochenschr.,  1921,  II,  631. 

4  Arch,  of  Pediat.,  1924,  XLI,  67. 
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guide;  since  this  is  generally  clear  in  cases  of  abscess  unless  it  has  ruptured. 
In  addition  there  is  in  abscess  more  headache  and  a  greater  degree  ol 
optic  neuritis. 

Influenzal  Meningitis. — This  has  been  regarded  as  an  uncommon 
condition.  It  has  been  studied  by  Adams,1  Wollstein,2  Torrey,3  and 
others.  Wollstein  collected  58  recorded  instances.  Torrey  added  28 
additional  reported  cases,  and  Neal4  32  cases.  Rivers5 6  raised  the  total 
number  to  220  in  all.  Of  these  79  per  cent,  were  under  2  years  ol 
age.  With  a  greater  certainty  in  the  recognition  of  the  influenza- 
bacillus,  the  affection  will  certainly  be  found  to  be  more  common 
than  supposed.  In  fact,  in  the  Children's  Hospital  of  Philadelphia 
during  the  first  half  of  the  year  1924  there  occurred  6  cases  of  influenzal 
meningitis,  and  5  during  an  equal  period  in  the  Children  s  Wards  of  the 
Cincinnati  General  Hospital.  The  disease  has  been  considered  usually 
secondary  to  manifestations  of  influenza  elsewhere  m  the  body,  but  the 
careful  analysis  by  Rivers  showed  that  in  the  majority  of  recorded 
instances  it  has  seemed  to  be  a  primary  affection.  The  lesions  and  the 
symptoms  are  similar  to  those  of  other  forms  of  purulent  meningitis 
(Figs.  356 ;  357) .  Lumbar  puncture  gives  a  turbid  or  a  distinctly  purulent 
fluid  with  numerous  polymorphonuclear  cells,  and  with  microorganisms, 
both  extra-  and  intracellular,  generally  not  in  large  numbers.  It  is  only 
by  the  cultural  study  of  the  spinal  fluid  that  a  diagnosis  can  be  made  with 
certainty,  and  this  study  indicates  that  the  strains  found,  differ  from  the 
ordinary  respiratory  strains  (Rivers).  The  prognosis  is  unfavorable, 
although  less  so  than  in  the  other  varieties  described;  Rivers  noting  but 
17  recoveries;  i.e.,  a  mortality  of  92  per  cent.,  and  Peterman  reporting 
an  additional  case.  All  of  our  own  cases  have  terminated  fatally. 

Meningitis  Due  to  Other  Microorganisms.  Of  these  may  be 
mentioned  especially  that  dependent  upon  the  typhoid  bacillus,  the 
presence  of  which  has  been  reported  in  a  number  of  instances  collected 
by  Cole7  (see  Yol.  I,  p.  460).  Infection  with  other  germs  has  already  been 
referred  to  (p.  608).  There  is  nothing  in  the  symptoms  of  these  forms  of 
meningitis  in  any  way  specially  characteristic.  . 

Treatment  of  Simple  Purulent  Leptomeningitis.— There  is 
little  to  be  said  in  this  connection.  In  nearly  all  instances  the  only 
treatment  possible  is  symptomatic.  The  child  should  be  kept  quiet  m  a 
somewhat  darkened  room  away  from  noise.  All  unnecessary  moving  ot 
the  body  is  to  be  avoided  on  account  of  the  pain  and  nervous  disturbance 
which  this  may  produce.  Attention  is  to  be  paid  to  the  giving  of  suitab  e 
nourishment.  Repeated  lumbar  puncture  may  be  performed  m  the  effort 
to  relieve  cerebral  compression,  and  is  certainly  to  be  recommended, 
especially  in  cases  of  influenzal  meningitis,  where  there  is  somewhat 
greater  chance  of  recovery.  It  has  been  advised  to  administer  large  doses 
of  hexamethylenamine  by  the  mouth,  or  inject  it  into  the  spinal  canal 
after  lumbar  puncture,  in  the  hope  of  checking  the  multiplication  of  the 
germs.  For  intraspinal  administration  10  to  15  grains  (0.65  to  0.97)  of 
the  drug  may  be  dissolved  in  sterile  water,  and  all  or  a  portion  o  i 
injected  at  one  time.  The  solution  may  be  kept  in  ampoules  until  needed. 

1  Arch,  of  Pediat.,  1907,  XXIV,  721. 

2  Amer.  Jour.  Dis.  Child.,  1911,  I,  42. 

3  Amer.  Jour.  Med.  Sci.,  1916,  CLII,  403. 

4  Arch,  of  Pediat.,  1921,  XXXVIII,  1. 

5  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  102. 

6  J^jQQ  CXt, 

7  Johns  Hook.  Hosp.  Rep.,  1904,  XII,  379. 
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The  treatment  has  been  of  no  value  in  our  hands.  We  have  also  used 
acriflavine  intraspinally  without  benefit.  In  fact  little  can  be  done 
except  to  relieve  pain  and  nervous  symptoms  by  appropriate  medication. 
Wollstein1  produced  a  serum  which,  when  given  intraspinally,  checked 
the  progress  of  experimental  influenzal  meningitis.  Rivers2  states  that 
in  practice  the  serum  has  not  given  the  results  hoped  for,  and  this  has  been 
our  own  experience.  In  cases  of  the  pneumococcic  type  the  injection  of  an 
antipneumococcic  serum  should  be  tried  intraspinally  and  intravenously, 
selecting  the  type  of  pneumococcus  which  the  case  exhibits,  or  a  poly¬ 
valent  serum  used;  and  antistreptococcic  serum  may  be  given  in  the 
streptococcic  variety.  Intravenous  injection  of  various  substances  may 
be  employed  for  their  dehydrating  effect  when  there  is  much  intra¬ 
cranial  pressure  (see  Vol.  I,  p.  275).  Dandy3  has  cured  a  few  cases  of 
pneumococcic  and  of  streptococcic  meningitis  by  operation,  removing 
part  of  the  occipital  bone  and  securing  continuous  drainage  by  stitching 
a  tube  to  an  opening  in  the  dura. 

TUBERCULOUS  MENINGITIS 

Although  undoubtedly  a  disease  long  existing  and  mentioned  by 
other  writers  before  Whytt,4  this  author  was  the  first  to  give  a  clear 
satisfactory  description  of  it.  It  is  by  all  odds  the  most  frequent  form  of 
leptomeningitis  occurring  in  children,  equalling  more  than  all  the  others 
combined,  if  the  epidemic  outbreaks  of  cerebrospinal  fever  be  disregarded. 
Of  239  cases  of  meningitis  occurring  in  the  Children's  Hospital  of  Phila¬ 
delphia  during  a  period  of  years,  during  some  of  which  cerebrospinal  fever 
in  an  epidemic  form  was  present  in  the  city,  121  were  diagnosed  as  tuber¬ 
culous,  and  in  probably  the  majority  of  these  the  diagnosis  was  confirmed 
by  autopsy  or  by  lumbar  puncture.  The  influence  of  the  disease  upon 
the  death-rate  in  early  life  is  very  decided.  Mery  and  Armand-Delille5 
estimated  that  5  per  cent,  of  the  deaths  among  children  in  Paris  were  due 
to  it. 

Etiology. — Inheritance  and  family  relationship  play  the  predisposing 
part  seen  in  all  tuberculous  affections.  There  is  undoubtedly  a  marked 
inherited  tendency;  yet  the  degree  of  this  is  not  clear  in  the  presence 
of  the  coexisting  much  greater  probability  of  direct  infection  from 
tuberculous  members  of  the  family  or  in  other  ways.  The  age  of  the 
child  is  a  matter  of  moment.  It  is  generally  maintained  that  the  period 
from  the  2d  to  the  6th  year  inclusive  exhibits  the  greatest  number  of 
cases;  the  majority  of  these  being  in  the  2d  and  3d  years.  Yet  a  large 
number  occur  in  the  1st  year.  From  6  to  10  years  the  cases  are  less 
numerous,  and  very  few  are  encountered  after  the  age  of  10  years.  In  a 
study  of  351  cases  by  H.  Koch6  68  per  cent,  were  seen  in  the  first  4  years, 
and  only  3.7  per  cent,  in  subjects  from  10  to  14  years  of  age.  The  great¬ 
est  number  were  observed  in  the  2d  year.  Those  seen  in  the  1st  year 
of  life  are  nearly  always  in  its  latter  half.  It  may  be  mentioned,  however, 
that  Rilliet  and  Barthez7  saw  1  at  5  months;  Reich8  reported  7  of  not 

1  Jour.  Exper.  Med.,  1911,  XIV,  73. 

2  Loc.  cit. 

3  Surg.,  Gynec.  and  Obst.,  1924,  XXXIX,  760. 

4  Observations  on  the  Dropsy  in  the  Brain,  Edinburgh,  1768 

5  Traite  des  mal.  de  l’enf.,  Grancher,  etc.,  1905,  IV,  71. 

6  Zeitschr.  f.  Kinderheilk.,  1912,  V,  355. 

7  Sanne,  Mal.  des  enfants,  1891,  III,  1027. 

8  Berl.  klin.  Wochenschr.,  1878,  XV,  551. 
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over  3}^  months;  Herter1  in  24  cases  found  6  under  8  months  of  age;  and 
Holt2  had  3  under  3  months  in  218  cases  of  tuberculous  meningitis. 

Sex  appears  to  have  no  certain  influence.  Season  seems  to  be  an 
etiologically  predisposing  factor,  the  largest  number  of  cases  being 
observed  in  the  spring;  but  this  would  appear  to  be  due  to  the  greater 
confinement  to  the  house  during  the  winter-season,  or  the  tendency  of 
respiratory  diseases  to  occur  in  winter  and  spring,  and  the  consequent 
acquiring  or  awakening  to  activity  of  a  focus  of  tuberculous  infection 
somewhere  in  the  body.  Acting  in  the  same  way,  many  other  diseases, 
and  particularly  measles,  pertussis  and  typhoid  fever,  are  liable  to  be 
followed  by  tuberculous  meningitis.  Trauma,  especially  of  the  head, 
has  seemed  to  be  a  predisposing  cause  in  a  number  of  reported  instances, 

The  direct  cause  is,  of  course,  infection  by  the  tubercle-bacillus.  At 
what  time  this  has  taken  place  is  always  uncertain,  for  tuberculous 
meningitis  is  always  pathologically  a  localization  secondary  to  a  lesion 
in  some  other  part  of  the  body.  This  lesion  may  be  a  recent  one,  as  in 
cases  closely  following  upon  a  tuberculous  bronchopneumonia;  or  may 
date  back  indefinitely,  the  time  of  its  development  not  being  discoverable, 
and  no  symptoms  of  tuberculosis  ever  having  shown  themselves. 

Clinically,  however,  in  the  majority  of  cases  tuberculous  meningitis 
appears  to  be  a  primary  disorder,  the  bacilli  having  been  transported  to 
the  brain  by  way  of  the  lymph  or  often  the  blood  from  some  small  unrec¬ 
ognized  focus,  very  frequently  in  the  lungs  or  especially  in  the  tracheo¬ 
bronchial  lymphatic  glands.  In  67  autopsies  on  tuberculous  meningitis 
reported  by  Haushalter  and  Fruhinsholz3  involvement  of  these  glands 
was  found  in  63  instances.  Not  infrequently  it  is  the  terminal  process  of 
a  general  tuberculosis,  the  symptoms  of  which  had  been  of  the  usual 
vague  nature,  and  the  diagnosis  often  questionable  or  wrongly  made. 
In  older  children  it  is  not  uncommon  to  see  tuberculous  meningitis 
develop  as  a  sequel  to  an  active  or  a  healed  tuberculous  process  in  the 
bones  or  joints.  It  does  not  follow,  however,  that  a  meningitis  must  be 
tuberculous  because  evidences  of  tuberculosis  are  found  elsewhere  in  the 
body;  and,  on  the  other  hand,  it  is  to  be  remembered  that  tuberculous 
meningitis  may  complicate  other  affections  not  of  this  nature. 

The  method  by  which  the  primary  infection  has  taken  place  has 
already  been  discussed.  (See  Tuberculosis,  Vol.  I,  p.  632.)  Often  in 
comparatively  isolated  districts  this  can  be  traced  directly  to  association 
of  the  child  with  affected  individuals  in  the  neighborhood.  In  larger 
cities  where  the  tubercle-bacilli  are  naturally  so  wide-spread,  it  is  often 
impossible  to  discover  in  any  way  the  source  of  infection.  In  nearly  all 
instances  it  is  the  human  type  of  the  bacillus  which  is  the  active  agent. 
In  48  cases  in  which  the  bacillus  was  isolated  from  the  spinal  fluid  by 
Novick4  the  type  proved  to  be  bovine  in  only  3. 

Pathological  Anatomy. — The  process  in  brief  consists  of  the  forma¬ 
tion  of  miliary  tubercles  together  with  an  inflammatory  exudate.  The 
dura  is  tense,  the  convolutions  flattened,  and  the  cavity  of  the  arachnoid 
and  the  ventricles  more  or  less  filled  with  sero-fibrinous  or  fibrino-purulent 
exudate;  the  presence  of  pus  perhaps  depending  upon  a  mixed  infection. 
The  amount  of  fibrin  and  of  pus  is  usually  small  as  compared  with  other 
forms  of  meningitis,  and  the  fluid  is  clear  or  slightly  cloudy.  Tubercle 
bacilli  are  found  in  the  fluid,  and  not  infrequently  other  germs  are  present 

1  New  York  Med.  Jour.,  1901,  LXXIII,  42. 

2  Amer.  Jour.  Dis.  Child.,  1911,  I,  26. 

3  Archiv.  de  med.  des  enf.,  1902,  V,  157. 

4  Jour.  Med.  Res.,  1920,  XLI,  239. 
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in  addition  (Rhein).1  A  part  of  the  effusion  is  of  an  edematous  nature, 
but  the  actual  tuberculous  exudation,  especially  at  the  base,  is  sticky  and 
adheres  closely  to  the  meninges.  The  pia  mater  at  the  base,  and  to  a  less 
degree  on  the  convexity,  is  slightly  cloudy,  injected,  and  exhibits  more  or 
less  numerous  miliary  and  submiliary  tubercles,  often  with  tuberculous 
nodules  of  larger  size.  Tubercles  are  often  numerous,  too,  in  the  Sylvian 
fissure.  The  membranes  about  the  base,  optic  chiasm,  cranial  nerves,  and 
the  Sylvian  fissure  are  often  much  matted  together  and  thickened.  Tuber¬ 
cles  and  leucocytic  infiltration  are  also  found  on  the  lining  of  the  ventricles, 
and  to  some  extent  in  the  substance  of  the  cerebral  tissue  subjacent  to  the 
affected  meninges.  The  tuberculous  process  may  involve  to  a  slight 
degree  the  pia  mater  of  the  spinal  cord,  especially  of  its  upper  portion. 
An  obliterating  endarteritis  and  phlebitis  may  be  present. 

The  degree  of  pathological  change  varies  with  the  case.  Miliary 
tubercles  may  be  very  numerous,  and  be  found  at  the  convexity  as  well 
as  at  the  base;  or  they  may  be  so  few  that  they  easily  escape  notice.  In 
such  cases  they  can  be  discovered  by  careful  investigation  along  the  course 
of  the  vessels,  especially  in  the  anterior  and  posterior  perforated  spaces. 
The  membranes  at  the  base  may  be  only  slightly  turbid,  or  in  long- 
continued  cases  much  thickened,  gelatinous,  and  matted;  the  ventricles 
contain  only  a  normal  amount  of  fluid,  or  be  much  distended; 
the  exudate  clear  or  seropurulent,  watery  or  gelatinous;  the  brain-sub¬ 
stance  firm  or  show  the  superficial  congestion  and  softening  of  a 
meningo-encephalitis . 

In  many  instances,  particularly  in  infancy,  the  lesions  of  a  wide-spread 
miliary  tuberculosis  are  observed  in  addition  to  those  of  the  meninges.  In 
others  there  is  an  accompanying  tuberculous  bronchopneumonia;  or, 
in  older  children,  tuberculosis  of  the  bones  or  joints.  Involvement  of 
the  tracheobronchial  glands  is  found  in  most  cases;  less  often  of  other 
lymphatic  glands;  or  a  small,  inactive  focus  in  the  lungs  may  be  discov¬ 
ered.  In  most  instances  the  existence  of  tuberculosis  in  other  regions 
than  the  meninges  is  not  discoverable  until  at  autopsy. 

Symptoms. — In  what  may  be  called  the  typical  form  it  has  been 
often  customary  to  divide  the  symptoms  into  three  stages.  To  these 
various  titles  have  been  given,  very  fitting  ones  being;  (1)  the  stage  oj 
irritation ,  or  the  prodromal  stage;  (2)  the  stage  of  pressure ,  or  the  tran¬ 
sitional  stage,  this  being  sometimes  called  the  stage  of  irritation;  (3)  the 
stage  of  paralysis ,  or  of  coma.  These  periods  however,  are  never  sharply 
demarcated,  and,  in  general,  the  disease  is  subject  to  so  many  variations 
that  it  is  as  well  to  make  no  attempt  to  follow  such  a  classification  too 
exactly. 

The  onset  is  usually  slow,  but  not  infrequently  in  infants,  acute. 
There  develop  irritability;  fretfulness;  malaise;  sometimes  drowsiness; 
disinclination  to  play;  perhaps  headache,  discovered  if  the  children  are 
old  enough  to  complain  of  it;  loss  of  appetite;  constipation;  vomiting  with¬ 
out  discoverable  cause;  restless  sleep  with  dreaming  or  grinding  of  the 
teeth.  Sometimes  the  mental  state  and  the  disposition  are  strangely 
altered.  The  temperature  is  often  slightly  and  irregularly  elevated; 
sometimes  high,  but  oftener  moderate.  It  is  impossible  at  this  time 
to  come  to  an  accurate  or  even  a  provisional  diagnosis,  and  the  children 
are  supposed  to  have  some  one  of  a  large  range  of  maladies  other  than 
the  true  one. 

1  Jour.  Amer.  Med.  Assoc.,  1912.  LIX.  165. 
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The  second  stage,  that  of  pressure,  then  begins  with  a  sudden  or 
gradual  increase  in  the  severity  of  the  symptoms,  and  distinct  cerebral 
manifestations  appear.  Most  marked  here  is  the  development  of  unu¬ 
sual  drowsiness,  ushered  in  or  not  by  a  convulsion.  The  child  lies  still, 
with  the  eyes  half-open  and  apparently  fixed  on  some  distant  object;  and 
when  roused  with  difficulty  from  this  drowsy  state  cries  out  or  may 
become  delirious.  With  the  stupor  are  rigidity  of  the  neck  and  often 
of  much  of  the  body;  slowness  or  irregularity  of  the  pulse;  irregular 
or  sighing  respiration;  and  a  tendency  to  assume  the  “ gun-hammer” 
position;  i.e.  with  the  head  thrown  backward,  the  back  arched,  the 
thighs  flexed  on  the  abdomen,  and  the  arms  flexed  at  the  elbows  and 
drawn  to  the  sides  of  the  thorax  (see  p.  619).  In  other  instances  the 
position  assumed  is  on  the  back  with  the  arms  extended  along  the  sides 
of  the  trunk,  and  perhaps  with  the  head  turned  to  one  side.  There  is 


Fig.  358. — Tuberculous  Meningitis  with  an  Unusual  Degree  of  Opisthotonos. 

From  a  patient  aged  6  months  in  the  Children’s  Hospital  of  Philadelphia.  Had  had 
opisthotonos  for  3  weeks.  The  occiput  was  almost  against  the  shoulders,  and  the  heels 
sometimes  touched  the  head;  tubercle-bacilli  in  the  spinal  fluid. 

headache;  sometimes  photophobia;  moderate  hypersesthesia;  a  dis¬ 
position  to  sudden  screaming,  particularly  at  night,  i.e.  the  so-called 
“ hydrencephalic  cry;”  exaggerated  reflexes;  scaphoid  abdomen;  bulg¬ 
ing  of  the  fontanelle  in  infancy;  and  often  repeated  general  convulsions, 
or  mere  twitching  of  some  of  the  muscles.  The  eyes  frequently  are  turned 
to  one  side  or  rolled  in  different  directions,  or  there  may  be  nystagmus; 
the  pupils  are  contracted  or  normal;  vomiting  may  occur  at  intervals. 
Fever  is  present,  but  not  often  high  and  occasionally  is  absent.  During 
this  stage  there  is  a  well-marked  tache  cerebrale  with  which  is  frequently 
associated  an  irregular  flushing  of  the  body,  as  of  the  trunk,  following  the 
exposure  of  the  surface  to  the  air;  or  seen  as  a  suffusion  of  the  face,  which 
comes  and  goes  slowly  and  without  discoverable  reason  for  the  change. 

The  symptoms  gradually  grow  worse,  and  after  a  variable  and  uncer¬ 
tain  time  the  evidences  of  irritation  from  pressure  give  way  largely  to 
those  of  the  paralysis  of  the  final,  or  third,  stage  of  the  disease.  Con¬ 
vulsions  and  rigidity  of  the  neck,  however,  often  persist.  There  is  now 
complete  coma;  the  patient  rapidly  loses  strength;  the  pulse  becomes 
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more  accelerated  and  irregular;  paralysis  is  wide-spread;  voluntary  move¬ 
ments  cease;  the  reflexes  are  abolished;  the  pupils  respond  little  if  at 
all  to  light  and  are  dilated;  the  cornea  is  insensitive  to  touch;  the  respi¬ 
ration  is  irregular,  sometimes  rapid,  and  sometimes  approaching  the 
Cheyne-Stokes  type.  The  temperature  may  often  rise  to  104  or  higher, 
or  may  be  normal  or  even  subnormal;  there  is  incontinence  of  urine  and 
feces,  or  the  urine  may  be  retained;  swallowing  is  difficult  or  impossible. 
The  occasional  occurrence  of  glycosuria  has  been  emphasized  by  Frew 
and  Garrod.1  Death  takes  place  in  coma  with  or  without  convulsions. 

Certain  of  the  symptoms  referred  to,  and  others  not  mentioned  in 
detail,  require  a  fuller  elaboration. 

Clonic  convulsions ,  although  oftenest  seen  in  the  stage  of  pressure, 
may  occur  at  any  period  of  the  disease;  being  sometimes  initial,  some¬ 
times  observed  just  before  death.  They  may  be  general,  or  limited  to 
certain  localities.  They  may,  for  instance,  occur  in  the  form  of  a  con¬ 
stant  rhythmic  twitching  of  a  hemiplegic  distribution  lasting  for  hours, 
and  then  disappearing  or  being  replaced  by  convulsive  movements  in 
other  parts  of  the  body.  Not  infrequently  wide-spread  convulsions  do 
not  occur  at  all;  and  they  are  as  a  rule  less  frequently  seen  than  in  other 
forms  of  meningitis,  and  occur  oftenest  in  the  1st  year. 

Rigidity  of  various  distribution  is  a  prominent  symptom.  That  of  the 
neck  occurs  early  among  the  manifestations  of  pressure.  It  may  persist 
throughout  the  attack,  although  it  often  is  absent  for  a  time  and  then 
returns.  There  is  usually  not  so  much  retraction  of  the  head  as  in 
cerebrospinal  fever.  One  or  more  limbs  may  develop  a  tetanic  rigidity. 
Opisthotonos  is  usually  not  so  well  marked  as  in  cerebrospinal  fever, 
but  is  sometimes  excessive  (Fig.  358).  Distention  of  the  abdomen  may 
take  the  place  of  retraction,  especially  in  infants. 

The  tendon  reflexes  are  increased  until  coma  is  well  established, 
when  they  may  be  abolished.  The  spastic  condition  of  the  limbs  often 
makes  the  examination  unsatisfactory.  Kernig’s  sign  (p.  611)  may  or 
may  not  be  present.  I  have  not  found  it  a  sign  of  any  special  diagnostic 
value  in  tuberculous  meningitis.  The  Babinski  reflex  (p.  507)  is  fre¬ 
quently  present  in  children  3  years  of  age  or  over.  Before  this  age  it  is 
without  significance.  Brudzinski’s  reflexes,  identical  and  contralateral 
(p.  611),  are  usually  observed  as  in  other  forms  of  meningitis. 

Ocular  symptoms  are  of  interest.  The  pupils  are  often  contracted 
<n  the  earlier  stages,  dilated  in  the  last.  Moderate  swelling  of  the  disc 
is  frequently  seen  early;  choked  discs  not  so  often.  Tubercles  may  be 
present  in  the  choroid,  oftenest  in  the  cases  where  tuberculous  meningitis 
is  but  one  of  the  manifestations  of  general  miliary  tuberculosis,  but  even 
then  only  rarely  in  our  experience.  Paralysis  of  the  movements  of  the 
eyeballs  is  common,  either  of  the  oculo-motor  or  the  abducent  nerve.  It 
is  usually  unilateral.  As  the  disease  advances  the  eyes  are  not  shut 
completely,  and  the  cornea  loses  its  sensitiveness  to  touch  and  becomes 

injected  and  cloudy.  .  . 

Paralysis  may  be  wide-spread  in  the  parts  supplied  by  other  cranial 

nerves,  or  may  involve  other  regions  of  the  body .  It  is  often  hemiplegic 
in  type,  but  may  be  paraplegic  or  monoplegic,  or  may  change  from  time 
to  time.  On  the  whole,  paralyses  are  less  frequent  than  convulsi\e 

symptoms.  .  7  J  , 

Although  a  constipated  condition  of  the  bowel-movements  is  the  rue, 
it  is  to  be  remembered  that  diarrhea  is  not  a  contra-mdication  to  t  le 

1  Lancet,  1913,  I,  15. 
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diagnosis  of  tuberculous  meningitis.  This  latter  symptom  is  found 
oftener  in  infants  than  after  this  period.  Constipation  occurs  most 
frequently  early  in  the  disease.  Vomiting  is  one  of  the  most  character¬ 
istic  of  the  early  symptoms.  It  is  not  attended  by  nausea  or  by  retching. 
It  takes  place  at  irregular  intervals,  and  usually  not  many  times  in  a 
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day.  As  the  disease  advances  vomiting  sometimes  grows  more  projec¬ 
tile,  the  contents  of  the  stomach  being  ejected  for  a  distance  of  several 
feet.  Generally  it  is  now  not  so  frequent,  and  may  cease  entirely  as 
the  stage  of  pressure  advances. 

The  temperature  is  variable  and  uncharacteristic.  It  may  rise  at  no 
time  to  over  100°F.  (37.8°C.),  but  as  a  rule  there  is  slight  irregular  fever 


TUBERCULOUS  MENINGITIS 


621 


throughout  the  prodromal  period,  becoming  somewhat  higher  in  the 
stage  of  pressure,  but  still  tending  to  be  moderate  and  generally  not 
reaching  over  102°F.  (38.9°C.);  (Fig.  359);  while  shortly  before  death  the 
temperature  often  reaches  104°F.  (40°C.)  or  more  (Fig.  360),  or  sometimes 
becomes  subnormal. 

An  early  rapidity  and  irregularity  of  the  pulse  is  of  no  diagnostic 
value;  but  the  slowness  and  irregularity  which  is  a  symptom  of  the  fully 
developed  second  stage  is  of  great  importance  when  present.  This  is,  how¬ 
ever,  not  infrequently  absent  in  infancy.  During  the  final  stage  of 
paralysis  the  pneumogastric  nerve  is  involved,  and  the  pulse  consequently 
becomes  rapid. 
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Fig.  360. — Tuberculous  Meningitis  with  Low  Degree  of  Fever  until  Hyperpyrexia 

on  the  Last  Day. 

Catherine  McC.,  8  months  old.  Admitted  to  the  Children’s  Hospital,  Dec.  17.  Ten 
days  previously  began  to  vomit,  apparently  result  of  bad  feeding,  was  constipated 
Dec.  19,  examination  negative  except  for  rapid  cardiac  action;  Dec.  20,  drowsy,  abdomen 
distended,  Cheyne-Stokes  respiration,  neck-reflex  marked.  Lumbar  puncture  revealed 
tubercle-bacilli  with  polymorphonuclear  cells  82.7  per  cent,  and  lymphocytes  17.3  per  cent. 

While  it  is  true  that  the  tache  cerebrate — the  broad  red  line  produced 
by  drawing  the  finger-nail  over  the  skin — is  not  a  pathognomonic  sign, 
occurring  as  it  does  in  any  form  of  meningitis  as  well  as  in  other  con¬ 
ditions,  yet  in  association  with  other  symptoms  it  is  extremely  sugges¬ 
tive  (p.  610,  Fig.  354).  Although  seen  at  its  best  in  the  stage  of  pres¬ 
sure,  it  may  occur  well-marked  among  the  prodromes.  I  have  seen 
well-developed  tache,  discovered  by  accident  and  without  evidence  or 
suspicion  of  meningitis,  soon  followed  by  characteristic  symptoms  of  the 

disease.  ....  . 

The  tuberculin-reaction  is  of  limited  diagnostic  importance  owing  to  the 
large  number  of  children  without  active  tuberculosis  who  react.  It  is 
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usually  discoverable  in  the  earlier  stages,  and  is  of  corroborative  value  if 
suspicious  symptoms  are  present;  but  when  the  attack  is  well-advanced 
it  may  be  absent. 

The  blood  exhibits  often  little,  if  any,  increase  in  the  number  of  white 
corpuscles  early  in  the  course  of  the  disease,  but  as  the  attack  advances 
there  is  generally  some  degree  of  leucocytosis,  chiefly  of  the  polymorpho¬ 
nuclear  cells,  equalling  about  20,000  or  less  per  c.mm.  The  leucocytosis 
is,  therefore,  less  marked,  as  a  rule,  than  in  cerebrospinal  fever.  Morgan1 
found  an  average  of  20,900  in  252  examinations,  only  10  cases  being  below 
10,000.  The  polymorphonuclear  cells  averaged  72.6  per  cent. 

Examination  of  the  spinal  fluid  obtained  by  lumbar  puncture  (see 
p.  508)  is  of  great  importance.  The  fluid  generally  flows  under  increased 
pressure,  reaching  about  50  mm.  of  mercury  (Pfaundler),2  and  is  either 
limpid,  even  with  a  black  back-ground,  or  shows  only  a  faint  haziness 
with  minute  floating  particles.  The  specific  gravity  is  1010  to  1011; 
Noguchi’s  globulin- test  is  positive,  as  in  all  forms  of  meningitis,  and  the 
sugar-content  is  diminished.  Later  sugar  may  disappear,  but  this  is  by 
no  means  constant.  When  examined  microscopically  a  few  cells  are 
obtained,  numbering  from  100  to  200  or  more  to  the  c.mm.  There  has 
been  much  discussion  over  the  nature  of  the  cells  found.  Although  they 
would  appear  to  be  usually  nearly  all  mononuclear,  yet  it  is  certain  that 
a  predominance  of  polymorphonuclear  cells  does  not  exclude  tuberculous 
meningitis  (Fig.  360).  To  discover  tubercle-bacilli  present  the  last 
portion  of  the  fluid  obtained  should  be  placed  in  a  sterilized  test-tube, 
corked  with  raw  sterilized  cotton,  and  allowed  to  stand  for  12  to  24  hours. 
Generally  a  very  delicate  fibrin-coagulum  forms  by  this  time,  and  this  is 
further  proof  of  the  inflammatory  nature  of  the  exudate.  In  the  coagii- 
lum  are  enmeshed  most  of  the  tubercle-bacilli.  It  should  be  drawn  out 
carefully  upon  a  cover-slip,  dried  and  stained.  The  bacilli  are  usually 
but  few  in  number,  and  prolonged  search  may  be  required  to  detect  them. 
They  may,  however,  be  found  in  the  majority  of  cases,  in  my  experience. 
Bacilli  may  not  be  obtained  at  the  first  puncture,  but  become  discoverable 
at  later  ones  as  the  disease  progresses.  If  no  coagulum  forms,  the  fluid 
should  be  centrifugated,  and  successive  drops,  taken  from  the  bottom  of 
the  centrifugating  tube,  dropped  upon  a  cover-slip,  evaporated,  stained, 
and  examined.  This  concentration  of  the  fluid  may  render  the  search 
easier. 

Course  and  Duration. — The  total  duration  of  the  disease  is  variable. 
Generally  it  is  from  2  to  3  weeks  after  definite  symptoms  appear;  some¬ 
times  4  weeks  or  even  longer  in  all;  and  sometimes  apparently  very 
short,  lasting  only  a  week  or  less.  The  prodromal  symptoms  last  a 
variable  time  with  but  little  change,  averaging  perhaps  about  a  week 
or  a  little  more,  but  varying  from  a  few  days  to  2  or  3  weeks.  The  dura¬ 
tion  of  the  second  stage  can  hardly  be  computed,  as  it  begins  and  ends 
in  so  indefinite  a  manner.  An  average  of  a  week  would  probably  cover 
this  also.  From  the  time  the  stage  of  coma  fully  sets  in,  life  is  generally 
of  but  short  duration;  usually  under  or  slightly  over  a  week;  but  not. 
infrequently  the  terminal  stage  is  prolonged  remarkably,  the  child  living 
day  after  day  in  a  condition  in  which  it  seems  that  death  is  to  be  expected 
at  any  moment.  Death  takes  place  usually  quietly  in  coma.  Much 
less  often  there  are  terminal  convulsions. 

1  Amer.  Jour.  Dis.  Child.,  1916,  XI,  224. 

2  Jahrb.  f.  Kinderheilk.,  1899,  XLIX,  264. 
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The  course  is  subject  to  great  variations.  It  sometimes  happens 
that  the  prodromal  stage  is  absent,  or  so  slightly  marked  that  it  has  been 
overlooked  by  the  parents.  This  is  especially  true  of  infants  in  the  1st 
year.  Perhaps  careful  interrogation  will  show  that  the  child  has  not 
been  quite  well  during  this  period.  In  other  cases  the  onset  of  symptoms 
is  actually  sudden  and  the  course  very  short.  I  recall  one  child  under 
hospital  observation  for  moderate  rickets,  who  was  about  to  be  sent 
home.  Convulsions  suddenly  developed,  followed  by  death  in  less  than 
24  hours ;  and  autopsy  showed  tuberculous  meningitis.  In  other  instances 
a  unilateral  convulsion  is  followed  by  hemiplegia,  or  there  may  be  some 
other  initial  localizing  symptom,  which  may  in  1  or  2  days  give  place  to 
the  ordinary  prodromal  symptoms  of  tuberculous  meningitis.  In  others 
prodromal  symptoms  have  been  present  for  some  time,  and  the  disease 
then  terminates  in  convulsions  and  death ;  the  ordinary  stages  of  pressure 
and  paralysis  being  almost  absent.  Still  other  cases  exhibit  the  usual 
symptoms  of  the  disease  throughout,  but  with  greater  intensity  and  of  but 
short  duration,  the  attack  terminating  fatally  in  a  few  days;  while  others, 
as  stated,  reach  the  final  stage,  and  then  live  day  after  day  in  a  condition 
where  death  seems  momentarily  imminent.  Exceptionally  the  attack 
may  begin  with  a  local  paralysis  of  one  of  the  cranial  nerves,  oftenest  the 
abducent;  or  may  be  characterized  by  psychic  symptoms  of  a  violent 
nature. 

Temporary  improvement  for  some  hours,  or  even  for  as  long  as  2 
weeks,  may  occur  in  the  stage  of  pressure;  the  stuporous  state  passing 
and  the  child  even  awakening  bright  and  ready  to  play;  but  the  ameliora¬ 
tion  is  not  a  lasting  one  and  the  serious  symptoms  again  appear.  The 
occurrence  of  this  improvement  is  especially  true  of  patients  past  the 
period  of  infancy.  Even  a  remission  for  months  may  be  witnessed. 
It  is  a  question  whether  or  not  these  instances  of  long  remission  should 
be  considered  as  recovery  followed  by  recurrence.  As  a  general  rule 
the  course  in  infancy  is  more  abrupt  in  its  onset;  general  convulsions  are 
more  frequent;  the  abdomen  is  less  often  retracted;  the  symptoms  are 
less  characteristic;  diarrhea  is  oftener  seen  than  in  older  subjects;  and 
the  course  is  shorter. 

Prognosis. — The  prognosis  is  practically  absolutely  unfavorable. 
A  number  of  cases  of  reported  recovery  are  on  record.  Pitfield1  collected 
29  cases  including  1  his  own;  and  Bokay2  27  cases  in  which  the  presence 
of  tubercle-bacilli  was  proven  by  examination  of  the  spinal  fluid  or  by 
animal  inoculation.  The  two  lists  do  not  duplicate  each  other  completely ; 
and  a  few  other  reported  instances  could  be  added.  Hollis  and  Pardee3 
raised  the  undoubted  instances  of  reported  recoveries  to  38,  and  Cramer 
and  Bickel4  to  45.  Harbitz5  calls  attention  to  the  fact  that  the  patients 
who  recovered  have  usually  been  subjects  past  the  age  of  2  years.  Any 
case  to  be  placed  properly  in  the  list  of  recoveries  should  be  watched  for 
months  to  make  sure  that  it  is  not  an  instance  of  remission;  should 
exhibit  tubercle-bacilli  in  the  cerebrospinal  fluid,  and  should  have  it  made 
absolutely  certain  by  cultural  and  inoculation  tests  that  the  organism 
found  is  not  by  any  chance  an  acid-fast  bacillus  other  than  that  of  tuber¬ 
culosis.  That  even  long  remissions  may  occur  lasting  perhaps  several 

1  Amer.  Jour.  Med.  Sci.,  1913,  CXLVI,  37. 

2  Jahrb.  f.  Kinderheilk.,  1914,  LXXX,  133. 

3  Arch.  Int.  Med.,  1920,  XXIV,  49. 

4  Annal.  de  med.,  1922,  XII,  226. 

5  Amer.  Jour.  Med.  Sci.,  1921,  CLXI,  212. 
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months  is  undoubtedly  true;  and  a  number  of  reported  cases  have  been 
collected  by  Martin.1 

Diagnosis. — This  is  not  difficult  in  well-marked  cases,  but  often  far 
from  easy  in  the  early  stages.  There  is  little  at  the  beginning  to  awaken 
suspicion,  and  that  of  the  existence  of  some  digestive  disturbance  is  gener¬ 
ally  entertained.  As  the  prodromal  stage  advances  without  relief  by 
treatment,  the  possibility  of  tuberculous  meningitis  should  be  thought  of, 
but  the  diagnosis  should  be  very  reserved.  The  most  suggestive  symp¬ 
toms  are  vomiting  without  evidence  of  indigestion;  constipation;  drowsi¬ 
ness,  and  a  well-marked  tache  cerebrale.  As  the  later  stages  are  reached, 
the  diagnostic  symptoms  of  importance  are  slowness  and  decided  irregu¬ 
larity  of  the  pulse;  stupor;  convulsive  twitchings;  paralysis;  irregular 
respiration;  and  rigidity,  especially  of  the  neck.  In  all  doubtful  Cases  a 
lumbar  puncture  should  be  made.  The  presence  of  Macewen’s2  sign,  viz. 
a  percussion-note  over  the  cranium  clearer  than  normal,  is  of  some 
value  in  recognizing  the  presence  of  increased  intracranial  pressure, 
and  is  common  in  tuberculous  meningitis,  but  does  not  differentiate  it 
from  other  intracranial  diseases  in  which  the  tension  is  above  normal. 

Tuberculous  meningitis  is  to  be  distinguished  from  typhoid  fever. 
Generally  there  is  no  likeness,  but  sometimes  the  resemblance  is  close. 
Both  diseases  have  similar  mental  symptoms  in  the  early  stage,  enlarge¬ 
ment  of  the  spleen,  and  absence  of  marked  leucocytosis;  while  rigidity 
of  the  neck  may  be  present  in  each,  especially  if  the  typhoid  fever  is 
accompanied  by  meningismus  or  serous  meningitis.  The  presence  of 
diarrhea,  roseola,  and  the  Widal  reaction  will  prove  the  existence  of 
typhoid  fever;  while  the  results  of  lumbar  puncture  will  establish  that 
of  tuberculous  meningitis. 

Pneumonia  does  not  often  cause  any  diagnostic  difficulty.  It  fre¬ 
quently  begins,  it  is  true,  with  symptoms  pointing  to  meningitis ;  but  these 
suggest  some  other  form  rather  than  that  dependent  upon  tuberculosis. 
From  poliomyelitis  and  encephalitis  the  diagnosis  is  in  some  cases  at  first 
difficult  or  impossible.  This  applies  especially  to  the  forms  of  these  dis¬ 
eases  in  which  meningeal  symptoms  are  well-marked.  The  cerebrospinal 
fluid  exhibits  almost  an  identical  condition  in  all,  except  in  the  matter 
of  the  tubercle-bacilli.  The  onset  of  poliomyelitis  and  encephalitis  is 
usually  more  sudden;  that  of  tuberculous  meningitis  insidious.  Yet  often 
only  the  passing  of  time  will  make  the  diagnosis  manifest,  the  meningitic 
symptoms  of  poliomyelitis  and  encephalitis  disappearing  and  paralysis 
developing. 

Tuberculous  meningitis  is  to  be  differentiated  from  other  forms  of 
meningitis.  In  general  the  longer  continuance  and  the  lower  grade  of 
fever  characterize  tuberculous  meningitis.  The  purulent  forms ,  as  repre¬ 
sented  by  the  acute  stage  of  cerebrospinal  fever  and  by  cases  due  to 
pyogenic  and  other  germs,  are  of  much  more  rapid  and  severe  onset;  there 
is  higher  fever;  higher  leucocytosis;  and  the  cerebrospinal  fluid  obtained 
by  puncture  is  more  purulent  and  contains  chiefly  polymorphonuclear 
leucocytes. 

Chronic  basilar  meningitis  of  infancy  has  fluid  which  is  generally 
clear  without  the  presence  of  organisms,  and  with  a  few  mononuclear 
cells;  resembling  in  this  last  the  condition  characteristic  of  tuberculous 
meningitis.  The  course  is,  however,  chronic;  the  disease  is  a  sequel,  at 
least  in  most  cases,  to  an  acute  attack  of  cerebrospinal  fever  (see  p.  625), 
there  is  no  paralysis  or  fever,  and  there  is  very  decided  opisthotonos. 

1  Brain,  1909,  XXXII,  216. 

2  Macewen,  Pyogenic  Diseases  of  the  Brain  and  Spinal  Cord,  1893,  148. 
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Serous  meningitis  sometimes  occasions  the  greatest  difficulty  in  diag¬ 
nosis.  The  spinal  fluid  in  this  disease  is  clear,  without  microorganisms, 
and  exhibits  a  few  mononuclear  cells  as  in  tuberculous  meningitis.  In 
the  latter,  however,  there  is  usually  a  somewhat  greater  number  of  cells, 
and  the  onset  is  slower,  with  characteristic  symptoms.  Only  continued 
study  and  the  search  for  tubercle-bacilli,  perhaps  with  the  inoculation  of 
a  guinea-pig,  or  the  cultivation  of  the  organism  on  suitable  media,  may 
solve  the  question  in  some  instances.  The  more  favorable  outcome  of 
serous  meningitis  frequently  makes  the  final  diagnosis  certain.  I  have 
seen  cases  of  serous  meningitis  finally  recover,  in  which  there  had  been 
every  reason  from  a  clinical  point  of  view  to  consider  the  disease  tuber¬ 
culosis,  except  that  no  tubercle-bacilli  were  found. 

Treatment. — Practically  the  only  treatment  open  to  us  is  that  of 
; prevention .  Allowing  little  children  to  live  in  a  house  where  tuberculous 
adults  are  or  have  recently  been  present  is  a  very  dangerous  procedure. 
The  infants,  ordinarily  on  the  floor,  easily  soil  their  hands  and  then 
carry  the  germs  to  their  mouths.  Children  who  have  had  measles  or 
pertussis  should  have  their  convalesence  carefully  favored  in  every 
possible  way,  as  by  change  of  locality  if  necessary.  The  general  health 
among  children  is  to  be  kept  in  the  best  possible  condition,  particularly  if 
there  is  any  recent  tuberculous  ancestry,  or  if  other  children  in  the 
family  have  suffered  from  tuberculosis. 

As  far  as  medical  knowledge  extends,  the  therapeutics  of  tuberculous 
meningitis  actually  developed  is  unavailing.  It  is  useless  to  try  the 
various  ointments,  blisters  and  other  applications,  hot  baths,  ice-caps, 
blood-letting,  and  the  like,  which  have  been  recommended  from  time  to 
time.  Repeated  lumbar  puncture  sometimes  gives  temporary  relief,  and 
may  well  be  employed  on  the  ground  that  the  diagnosis  may  be  a  mistaken 
one;  or  that  the  case  may  turn  out  to  be  one  of  the  rare  instances  of 
recovery.  It  may  be  combined  with  the  intraspinal  injection  of  hexa- 
methylenamine.  For  the  same  reason  every  effort  should  be  made  to 
sustain  the  patient’s  strength.  Direct  draining  of  the  ventricle  has  been 
tried,  but  without  good  results,  and  I  have  seen  no  success  with  draining 
of  the  cisterna  magna.  These  procedures  could  avail  only  by  relieving 
intracranial  pressure;  and  it  would  not  appear  that  this  is  the  direct 
cause  of  death.  Moreover,  tuberculous  meningitis  is  often  only  the 
terminal  manifestation  of  a  more  wide-spread  tuberculosis,  which  relief 
of  the  intracranial  symptoms  could  in  no  way  benefit.  In  a  few  cases  we 
have  tried  intraspinal  injections  of  blood-serum  obtained  from  adults  in 
a  healed  or  quiescent  state  of  pulmonary  tuberculosis.  The  only  results 
noted  were  doubtful,  and  at  most  consisted  in  some  amelioration  of 
symptoms  and  a  prolonged  course. 

CHRONIC  MENINGITIS 

In  the  majority  of  instances  this  occurs  as  a  final  stage  in  many  cases 
of  cerebrospinal  fever.  This  form,  eventuating  in  a  chronic  hydrocepha¬ 
lus  with  progressive  wasting,  has  been  described  in  connection  with  that 
disease.  In  addition  there  is  a  form  of  chronic  meningitis,  now  under 
our  consideration,  which  occurs  especially  in  infants  and  is  known  under 
the  name  of  chronic  basilar  meningitis  or  posterior  basic  meningitis.  It 
was  described  by  Gee  and  Barlow1  and  later  by  Still2  and  others.  It 

1  St.  Barthol.  Hosp.  Rep.,  1878,  XIV,  23. 

2  Jour.  Path,  and  Bact.,  1898,  V,  147. 
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probably  represents  a  sporadic  infantile  form  of  cerebrospinal  fever, 
although  this  is  not  universally  admitted. 

Etiology. — The  large  majority  of  these  cases  are  seen  in  the  1st  year 
of  life,  and  after  the  2d  year  it  is  rare.  The  cause  appears  to  be  a  diplo- 
coccus  which  resembles  and  probably  is  identical  with  that  found  in 
ordinary  cases  of  cerebrospinal  fever,  although,  according  to  Houston 
and  Rankin1  the  opsonic  index  and  agglutinative  reactions  are  different. 

Pathological  Anatomy. — The  lesions  are  generally  found  only  at 
the  base  of  the  brain  and  upper  part  of  the  cord,  and  consist  of  thicken¬ 
ing  of  the  pia  mater  with  the  production  of  firm  adhesions,  obliteration 
of  the  foramina,  and  consequent  accumulation  of  fluid  followed  by  com¬ 
pression  of  the  cranial  nerves  and  more  or  less  distention  of  the  ventricles. 

Symptoms. — After  a  gradual  onset  there  develop  muscular  rigidity 
of  the  limbs,  retraction  of  the  head,  and  sometimes  finally  a  remarkable 
degree  of  opisthotonos.  There  is  wasting;  exaggeration  of  the  reflexes; 
often  blindness,  yet  without  optic  neuritis;  irritability,  and  headache  or 
dullness;  but  coma  does  not  often  occur  unless  as  a  terminal  symptom. 
There  are  also  nystagmus;  vomiting;  and  an  irregular  fever  or  none  at  all 
except  at  the  beginning,  or  there  may  be  afebrile  periods  alternating  with 
others  of  high  temperature  of  short  duration.  The  fontanelles  bulge, 
showing  the  presence  of  moderate  hydrocephalus.  The  arms  are  flexed 


Fig.  361. — Chronic  Meningitis. 

Child  of  4  years,  a  patient  in  the  Children’s  Hospital  of  Philadelphia.  Duration  of 
disease  uncertain.  Severely  ill  6  weeks  before  admission,  with  persistent  wasting  and  often 
unconsciousness.  Temperature  afebrile  while  in  the  hospital.  Examination  of  spinal 
fluid  negative.  Gradually  lost  ground  and  died  4  months  after  admission. 

at  the  elbows;  the  hands  clenched;  the  legs  and  feet  usually  extended  and 
adducted.  Convulsions  may  occur,  but  less  frequently  than  in  acute 
meningitis.  These  symptoms  vary  from  time  to  time  in'  the  same  case. 
Lumbar  puncture  gives  a  turbid  fluid  in  the  early  stages,  but  later  this 
is  clear  or  none  at  all  is  obtained. 

Course  and  Prognosis. — The  course  of  the  disease  is  slow,  the 
attack  lasting  for  several  months,  and  sometimes  even  for  over  a  year, 
the  child  meanwhile  growing  constantly  weaker  and  more  emaciated 
(Fig.  361).  The  prognosis  is  very  unfavorable,  nearly  all  the  cases  ending 
fatally.  Death  is  usually  the  result  of  the  progressive  loss  of  strength, 
but  may  be  brought  about  by  convulsions  or  some  intercurrent  disorder, 
or  may  occur  suddenly  without  discoverable  reason.  In  the  few  cases 

1  Brit.  Med.  Jour.,  1907,  II,  1414. 


CEREBRAL  HYPEREMIA 


627 


which  recover— generally  only  in  subjects  past  the  age  of  infancy— the 
convalescence  may  be  complete  or  a  hydrocephalus  may  remain. 

Diagnosis.— The  disease  is  to  be  distinguished  especially  from 
tuberculous  meningitis  by  its  more  sudden  onset,  absence  or  lesser  degree 
of  fever,  greater  degree  of  opisthotonos  and  longer  course. 

Treatment.  Early  in  the  attack  serum  should  be  employed  as  in 
any  form  of  meningococcic  meningitis.  After  this  period  treatment  is 
usually  unsuccessful,  although  serum  injected  into  the  ventricles  and 
cisterna  magna  may  occasionally  cause  resolution  of  the  exudate,  if  given 
before  complete  organization  has  taken  place.  Repeated  lumbar  punc¬ 
ture  should  be  done  in  the  effort  to  prevent  excessive  distention  of  the 
ventricles.  The  effort  at  dehydration  by  intravenous  injection  may  be 
tried  CVol.  I,  p.  275). 

Chronic  Syphilitic  Meningitis. — A  chronic  leptomeningitis  is 
occasionally  seen  the  result  of  hereditary  syphilis.  The  lesions  vary  in 
position,  and  the  symptoms  correspondingly.  The  characteristic  patho¬ 
logical  changes  consist  in  thickening,  opacity,  and  adhesion  of  the  pia-arach- 
noid  over  the  vertex  or  the  base,  with  some  shrinking  of  the  convolutions, 
and  often  hydrocephalus.  When  the  base  of  the  brain  is  involved 
the  clinical  manifestations  may  be  similar  to  those  seen  in  the  chronic 
basilar  meningitis  just  described.  When  the  vertex  is  especially  affected 
the  symptoms  are  of  a  different  nature,  and,  as  seen  in  infancy,  consist 
principally  in  lack  of  intellectual  development;  inability  to  hold  up  the 
head;  and  diminished  power  in  the  extremities,  perhaps  with  rigidity. 
A  great  variation  in  the  symptoms  may,  however,  be  observed.  Not 
infrequently  symptoms  come  on  acutely,  or  at  least  sufficiently  so  to 
awaken  the  suspicion  of  a  tuberculous  meningitis,  or  one  of  the  more 
acute  forms  of  suppurative  meningitis.  The  diagnosis  rests  upon  the 
presence  of  other  manifestations  of  syphilis;  the  obtaining  of  a  positive 
W assermann-reaction  in  the  blood ;  as  well  as  a  positive  globulin-reaction, 
a  positive  Wassermann-reaction,  and  an  increase  in  the  cell- count  in  the 
cerebrospinal  fluid.  This  cell- count  is  usually  not  greatly  increased  but 
may  occasionally  read  200  or  300,  the  latter  number  being  more  liable  to 
be  found  in  the  acuter  forms.  The  prognosis  is  unfavorable  but  mercury, 
the  iodides  and  arsphenamine  should  be  tried.  The  last  may  well  be 
given  by  intraspinal  injection  as  already  recommended  (Vol.  I,  p.  275). 
It  is  only  in  the  early  stages  that  much  can  be  expected  from  treatment. 


CHAPTER  V 

DISEASES  OF  THE  BRAIN-SUBSTANCE  AND  VESSELS 

CEREBRAL  HYPEREMIA 

This  symptom  may  be  either  of  an  active  or  a  passive  nature.  The 
former  may  be  the  result  of  over-eating;  exposure  to  the  sun;  the  use  of 
alcohol;  undue  mental  work  or  excitement,  and  possibly  the  existence 
of  the  acute  infectious  diseases  and  disorders  of  the  kidneys.  There 
occurs  an  over-filling  of  the  brain  with  arterial  blood.  The  condition 
plays  a  very  slight  role  in  the  production  of  symptoms  in  early  life. 

Passive  hyperemia,  with  a  congestion  of  the  brain  with  venous  blood, 
may  be  seen  in  chronic  diseases  of  the  heart  with  dilatation  of  the  right 
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side  of  the  organ.  It  may  occur,  too,  in  any  disorder  which  interferes 
with  respiration  and  induces  distention  of  the  right  cardiac  chambers. 
Here  may  be  mentioned  general  convulsions;  laryngospasm;  pseudo¬ 
membranous  laryngitis;  straining  at  stool;  severe  coughing,  and  the  like. 
Pressure  of  any  growth  upon  the  jugular  vein  or  the  descending  cava 
constitutes  other  cause. 

The  symptoms  of  cerebral  hyperemia  may  be  of  a  temporary  or  of  a 
more  persistent  character,  according  to  the  case.  They  consist  in  dis¬ 
tention  of  the  veins  of  the  head  and  neck;  vertigo;  headache,  sleeplessness, 
and  sparks  before  the  eyes.  The  condition  may  be  so  severe  that  con¬ 
vulsions  occur;  or  stupor  or,  finally,  coma  may  develop.  The  prognosis 
depends  upon  the  nature  of  the  case,  and  the  treatment  is  directed 
chiefly  to  this.  In  addition  cold  compresses  applied  to  the  head  may  be 
of  benefit  in  some  instances;  and  in  others  the  keeping  of  the  head  in  an 
elevated  position  is  of  service. 

CEREBRAL  ANEMIA 

Etiology. — The  causes  of  this  condition  are  various,  among  them 
being  sudden  hemorrhage  or  the  development  of  general  anemia  produced 
in  other  ways,  and  the  presence  of  passive  hyperemia  or  of  cerebral 
edema;  either  of  which  may  be  finally  attended  by  compression  of  the 
small  vessels  of  the  brain  and  consequent  diminished  supply  of  blood  to 
the  organ.  In  addition,  the  occurrence  of  sudden  fright  or  other  shock, 
the  sight  of  blood,  etc.,  may  produce  a  sudden  anemia  by  a  weakening 
of  the  heart’s  action,  or  through  other  vasomotor  disturbance. 

Symptoms.— These  may  be  of  an  acute  paroxysmal  or  of  a  more 
chronic  nature.  In  the  former  there  is  ringing  in  the  ears;  bright  or 
dark  spots  before  the  eyes;  dizziness;  drowsiness;  yawning;  pallor;  sweat¬ 
ing;  nausea;  rapid  respiration  and  pulse;  and  often  loss  of  conscious¬ 
ness — the  symptoms,  in  fact,  of  syncope.  Convulsive  movements  may 
sometimes  develop.  In  the  more  chronic  cases  there  is  a  condition  of 
mental  exhaustion  with  inability  for  mental  work;  noises  in  the  ears; 
flashing  of  light  before  the  eyes;  great  excitability  from  slight  causes; 
headache;  insomnia;  and  in  severe  cases  delirious  states  or  coma.  In 
marantic  infants,  especially  after  prolonged  diarrhea,  the  symptoms 
of  meningismus  (p.  604)  or  of  the  hydrocephaloid  disease  of  Marshall 
Hall1  may  develop.  There  are  then  observed  restlessness;  jactitation; 
rolling  or  crossing  of  the  eyes;  retraction  of  the  head;  depression  of  the 
fontanelle;  feeble  and  rapid  pulse;  rapid  and  often  irregular  respiration; 
narrowed  and,  later,  dilated  pupils;  convulsions,  and  finally  coma.  The 
condition  may  depend  upon  the  increasing  weakness  of  the  cardiac  action, 
the  result  of  the  general  inanition.  In  many  cases,  however,  the  severe 
symptoms  probably  are  brought  about  by  an  acidosis. 

Prognosis  and  Diagnosis. — The  prognosis  in  the  acute  cases  is 
generallv  favorable  if  the  cause  can  be  removed.  The  diagnosis  is  some¬ 
times  one  of  difficulty.  In  the  acute  severer  cases  the  syncope  may 
suggest  the  existence  of  epilepsy,  especially  if  convulsive  movements 
occur;  and  in  the  absence  of  such  movements  petit  mal  or  pyknolepsy 
may  be  suspected.  The  presence  of  some  cause  for  anemia,  the  longer 
duration  of  the  attack,  and  the  absence  of  repetition  of  this  serve  to 
eliminate  these  conditions.  In  the  more  chronic  forms  the  evidences  of 
anemia  elsewhere  in  the  body  render  the  diagnosis  easy. 

1  Diseases  and  Derangements  of  the  Nervous  System,  1841,  5,  153.  See  also 
Medical  Essays,  1825. 
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Treatment. — This  is  primarily  that  of  the  cause,  but  in  addition 
measures  must  be  taken  to  relieve  urgent  symptoms  during  an  attack. 
The  patient  should  be  placed  in  a  horizontal  position  or  with  the  head 
lowered,  the  temperature  of  the  body  maintained,  and  the  circulation 
favored  by  the  use  of  friction  of  the  extremities  and  the  application  of 
heat.  Internally,  aromatic  spirits  of  ammonia,  or  whiskey  or  other  liquor 
may  be  given.  In  the  worst  cases  hypodermoclysis  or  transfusion  may 
be  required. 

EDEMA  OF  THE  BRAIN 

In  this  disorder  there  is  a  saturation  of  the  brain-substance  with 
fluid  transfused  from  the  vessels.  It  may  be  general  as  the  sequel  of  an 
agonal  process,  or  be  a  localized  condition  dependent  oftenest  upon  some 
focal  disease,  such  as  abscess;  tumor;  hemorrhage;  or  embolism  or  throm¬ 
bosis  of  the  vessels.  It  may  occur,  too,  as  a  result  of  trauma  or  of  a 
serous  meningitis  or  may  be  caused  by  the  passive  hyperemia  of  cardiac 
disease  or  by  nephritis.  The  symptoms  may  appear  very  rapidly,  or 
after  some  days  of  illness.  They  are  to  an  extent  those  produced  by 
the  original  focal  lesion;  but,  as  the  edema  increases,  drowsiness  and 
finally  coma  develop.  The  diagnosis,  especially  from  cerebral  anemia, 
cannot  be  made  with  certainty  during  life.  The  prognosis  and  treatment 
are  those  of  the  original  cause.  The  employment  of  intravenous  dehy¬ 
drating  solutions  may  be  tried  (See  Vol.  I,  p.  275),  perhaps  combined 
with  lumbar  puncture. 

EMBOLISM  AND  THROMBOSIS  OF  THE  CEREBRAL  VESSELS 

Embolism  and  thrombosis  of  the  cerebral  vessels,  with  the  exception 
of  those  of  the  sinuses,  not  included  here,  are  of  much  less  frequent 
occurrence  in  early  life  than  in  the  adult. 

Embolism 

Etiology. — This  is  oftenest  the  result  of  endocarditis,  but  the  various 
acute  infectious  diseases  are  also  to  be  numbered  among  the  causes. 
The  plugging  of  the  arteries  may  be  by  a  vegetation  whipped  off  from 
a  cardiac  valve,  or  by  a  portion  of  a  thrombus  from  the  cavity  of  the 
heart  or  elsewhere  carried  away  in  a  similar  manner.  The  disorder  is 
not  common  at  any  time  of  life,  and  is  oftener  seen  after  the  age  of  10 
years.  I  have  records  of  2  instances  in  children  of  11  and  13  years, 

respectively,  suffering  from  endocarditis. 

Pathological  Anatomy. — Much  most  frequently  embolism  occurs 
somewhere  in  the  course  of  the  middle  cerebral  artery,  one  oi  more 
branches  being  affected,  oftener  in  the  cortex  than  in  a  central  legion. 
The  first  alteration  following  the  plugging  is  anemia  in  the  tissues  sup¬ 
plied  by  the  vessel.  The  later  changes  depend  upon  the  size  and  position 
of  the  embolism  and  the  duration  of  life.  The  area  involved  is  softer 
than  normal  and  at  first  red  from  hyperemia  and  the  presence  of  small 
hemorrhages,  while  later  the  color  becomes  yellow.  Inflammatory 
changes  occur  about  the  softened  area;  and  if  the  embolism  is  of  a  septic 
nature,  suppuration  may  follow.  The  final  condition  is  localized  sclerosis 

or  the  formation  of  a  cyst.  .  .  , 

Symptoms  and  Course. — The  onset  is  sudden,  often  with  con¬ 
vulsions;  followed  by  headache,  vomiting,  delirium,  or  coma.  ese 
symptoms  may  continue  during  several  days,  with  the  developmen  o 
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moderate  fever  and  weak,  rapid  pulse,  and  may  go  on  to  a  fatal  ending 
or  may  disappear.  With  these  general  symptoms  are  the  focal  ones, 
the  nature  and  distribution  of  these  depending  upon  the  position  of  the 
embolism.  The  focal  symptoms  will  be  referred  to  again  in  the  section 
on  Cerebral  Paralysis  (p.  657).  The  prognosis  is  serious,  more  than 

of  the  cases  dying  in  coma  with  increasing  cardiac  weakness.  Those 
which  recover  exhibit  permanent  localized  sequels,  unless  the  original 
lesion  is  very  small. 

Diagnosis. — This  must  be  based  chiefly  upon  the  sudden  onset, 
combined  with  the  existence  of  chronic  disorders  known  to  favor  the 
production  of  embolism.  The  disease  is  especially  liable  to  be  confounded 
with  cerebral  hemorrhage.  The  chief  distinction  is  the  more  rapid  dis¬ 
appearance  of  the  general  cerebral  symptoms  in  the  cases  of  embolism 
which  recover.  Cerebral  thrombosis  is  slower  in  its  onset;  otherwise  the 
symptoms  are  much  the  same.  Acute  hemorrhagic  encephalitis  (p.  635) 
may  be  distinguished  with  difficulty,  except  for  its  greater  early  elevation 
of  temperature  and  the  less  rapid  onset  of  paralytic  symptoms.  Epidemic 
encephalitis  may  also  begin  with  hemiplegic  shock.  Tumors  of  the  brain 
with  sudden  onset  of  symptoms  may  be  difficult  of  differentiation  from 
embolism,  until  the  focal  signs  fail  to  disappear  and  choked  disc  develops. 
In  a  few  instances  we  have  seen  tuberculous  meningitis,  which  began  with 
unilateral  symptoms,  cause  confusion  in  diagnosis  until  the  examination 
of  the  spinal  fluid  was  made. 

Treatment. — The  treatment  is  entirely  symptomatic  in  the  early 
stage  of  the  disease;  the  effort  being  made  to  strengthen  the  weak  cardiac- 
action  by  stimulants,  and  to  relieve  symptoms  of  nervous  excitation. 
The  management  of  the  paralytic  manifestations  remaining  will  be  dis¬ 
cussed  elsewhere.  (See  Cerebral  Paralysis,  p.  665.) 


Thrombosis 

Thrombosis  of  the  cerebral  arteries  or  veins  is  uncommon  in  early 
life.  The  latter  suffer  much  more  frequently  than  the  former.  It  is 
nearly  always  the  result  of  an  endarteritis  or  endophlebitis  dependent 
upon  hereditary  syphilis.  It  may  also  occasionally  be  produced  by 
extreme  feebleness  of  the  circulation,  or  of  the  extention  of  the  process 
from  a  sinus-thrombosis.  The  disease  occurs  much  less  frequently  after 
the  age  of  10  years.  The  presence  of  a  positive  Wassermann  reaction 
and  of  other  evidences  of  syphilis  may  often  be  discovered. 

The  pathological  processes  which  develop  after  the  thrombosis  has 
formed  are  identical  with  those  seen  in  embolism.  The  symptoms  are 
slower  in  onset  than  in  that  condition;  in  general  less  striking;  and  the 
production  of  paralysis  is  slower,  requiring  sometimes  even  several  days 
to  develop  fully.  Defective  intelligence  is  a  frequent  sequel.  In  other 
respects  the  symptoms  are  the  same  as  attend  embolism.  The  prognosis 
is  unfavorable  for  complete  recovery.  There  is  also  the  danger  of  recur¬ 
rence,  although  there  is  a  good  hope  of  the  prevention  of  this  by  appro¬ 
priate  treatment.  The  diagnosis  rests  especially  upon  the  slowness  of 
onset  and  the  history  of  former,  or  the  discovery  of  present,  manifesta¬ 
tions  of  syphilis.  The  treatment  consists  at  first  in  that  suitable  for 
embolism ;  but  very  promptly  systematic  antisyphilitic  medication  should 
also  be  commenced,  especially  by  mercurial  inunction,  and  later  by  the 
administration  of  the  iodides. 
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(Thrombosis  of  the  Cerebral  Sinuses) 


Etiology. — Thrombosis  of  this  region  occurs  in  early  life  more 
frequently  than  that  of  the  cerebral  veins  or  arteries,  but  is  still  not  a 
common  affection.  The  disease  falls  naturally  into  two  classes  based 
upon  the  etiology  and  pathology:  the  first  the  marantic  or  primary 
thrombosis;  the  second  the  inflammatory  or  secondary  form.  As  the 
name  implies,  marantic  sinus-thrombosis  occurs  in  connection  with  greatly 
debilitated  states  accompanied  by  feebleness  of  the  circulation  or  alteration 
of  the  character  of  the  blood,  such  as  may  be  seen  in  the  course  of  severe, 
long-continued  gastrointestinal  disease,  prolonged  suppurating  processes, 
tuberculosis,  syphilis,  and  the  acute  infectious  diseases.  Sometimes 
the  shock  of  an  operation  will  be  followed  by  a  thrombosis  of  the  sinuses. 
The  more  frequent  inflammatory  form  is  an  extension  of  inflammation 
from  neighboring  regions,  such  as  disease  of  the  ear,  orbit,  nose,  or  bones 
of  the  cranium;  traumatism;  inflammatory  process  within  the  skull; 
suppuration  situated  on  the  face  or  scalp;  facial  erysipelas,  and  septic 
conditions  in  the  mouth  or  pharynx,  as  in  diphtheria  or  scarlet  fever. 
Of  the  causes  in  this  form  the  most  frequent  in  early  life  is  inflammation  of 


the  ear.  ■ 

Bacteria  of  various  sorts  play  an  important  role  in  the  production  of 
sinus-thrombosis.  In  cases  of  inflammatory  nature  germs  of  some  sort 
are  always  present,  as  in  those,  too,  of  the  marantic  form  which  depend 
upon  suppurative  processes  in  distant  parts  of  the  body;  and  there  is  a 
tendency  for  every  thrombosis,  however  produced,  finally  to  exhibit 
bacteria  and  consequently  to  be  septic.  Among  the  various  germs  which 
have  been  found  streptococci  appear  to  be  those  most  frequently  present. 
Marantic  thrombosis  occurs  oftenest  in  early  childhood,  and  especially 
in  infancy.  Inflammatory  cases  may  develop  at  any  age,  but  appear 
less  frequent  in  the  first  10  years  of  life  than  in  the  period  from  10  to  30 
years,  so  far  at  least  as  that  of  otitic  origin,  the  most  common  inflamma¬ 
tory  form,  is  concerned  (Hessler).1  . 

Pathological  Anatomy. — In  the  marantic  cases  the  wall  of  the  sinus 
is  entirely  unaffected  and  there  is  found  only  a  fairly  firm  clot,  more  or 
less  adherent  to  the  vessel,  and  of  a  color  varying  from  dark-red  to  a 
more  yellowish-red  tint  depending  upon  the  age  of  the  lesion.  The  c!0^ 
fills  the  sinus,  causing  it  to  stand  out  as  a  firm  hard  cord.  The  veins 
emptying  into  it  exhibit  a  similarly  corded  appearance.  The  surface  of 
the  brain  in  the  vicinity  of  the  thrombus  may  sometimes  be  deeply 
congested,  and  sometimes  covered  with  effused  blood.  The  meninges 
may  be  congested  or  inflamed,  and  in  some  cases  theie  is  effusion  o 
blood  into  the  ventricles.  The  most  frequent  seats  of  marantic  throm  o- 
sis  are  the  superior  longitudinal  sinus  and  the  lateral  sinuses,  and  the  proc¬ 
ess  may  extend  secondarily  into  most  of  the  sinuses  of  the  biam.  .... 

In  the  inflammatory  variety  there  is  a  phlebitis  present  m  a  i  ion 
to  the  thrombus,  the  wall  of  the  sinus  exhibiting  evidence  of  inflamma  ion. 
The  clot  in  this  form  is  discolored,  and  may  show  purulent  softening. 
The  meninges  may  be  locally  or  generally  inflamed,  and  ^  e  ram" 
substance  exhibits  congestion  or  hemorrhage,  perhaps  wit  aieab  ? 
softening  or  even  abscess.  Pyemic  abscesses  may  be  discovere  a  so  m 

other  organs  of  the  body.  ,  „  ,  A 

The  seat  of  the  thrombosis  in  the  inflammatory  form  depends  upon 

the  location  of  the  primary  process.  As  this  is  m  the  ear  m  most  instances, 

1  Die  otogene  Pyamie,  1896,  438. 
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the  thrombosis  is  most  frequently  in  the  lateral  sinus.  Involvement 
of  the  cavernous  sinus  is  due  oftenest  to  disease  of  the  nasal  and  accessory 
cavities,  but  sometimes  to  that  of  the  orbit,  the  mouth,  or  the  base  of  the 
skull;  or  it  may  occur  secondarily  to  thrombosis  of  the  lateral  sinus. 
Thrombosis  of  the  petrosal  sinus  is  seen  generally  only  in  combination 
with  that  of  the  lateral  or  cavernous  sinus;  that  of  the  longitudinal  sinus, 
when  of  an  inflammatory  nature,  follows  disease  of  the  vault  of  the  cran¬ 
ium  or  of  the  scalp  covering  it. 

Symptoms. — The  clinical  evidences  of  any  variety  of  sinus-throm¬ 
bosis  are  uncertain  and  obscure.  This  is  especially  true  of  the  marantic 
form,  in  which  the  symptoms,  if  any,  are  overshadowed  by  those  of  the 
primary  disease.  Prodromes  may  be  present,  such  as  vomiting  and 
headache;  followed  promptly  by  the  development  of  delirium,  hyperses- 
thesia,  rigidity,  convulsions,  paralysis,  somnolence,  or  coma.  Fever  is 
generally  high,  but  sometimes  absent.  In  some  cases  there  are  the 
external  evidences  of  interference  with  the  circulation,  as  severe  nose¬ 
bleed  and  dilatation  of  the  veins  of  the  scalp  and  face.  If  it  is  the 
lateral  sinus  which  is  involved,  the  jugular  upon  the  side  affected  may  be 
less  full  than  normal,  and  there  may  be  cyanosis  and  edema  upon  one 
side  of  the  head.  As  a  rule,  however,  the  marantic  cases  run  a  latent 
course  and  are  unrecognized  during  life. 

The  symptoms  of  inflammatory  sinus-thrombosis  are  more  character¬ 
istic,  and  the  evidences  of  decided  sepsis  are  generally  present.  Among 
the  symptoms  are  headache;  irregular  and  extreme  rises  and  falls  of 
temperature  with  chills  and  sweats;  irregular,  weak  and  rapid  pulse; 
pallor;  somnolence,  coma,  or  delirium  with  jactitation;  convulsions; 
leucocytosis;  and  perhaps  signs  of  pyemic  abscesses  in  other  parts  of  the 
body,  with  the  discovery  of  pyogenic  germs  in  the  blood.  In  addition 
there  are  various  local  manifestations  depending  upon  the  sinus  which  is 
involved.  Thrombosis  of  the  lateral  sinus  secondary  to  otitic  disease 
produces  dilatation  of  the  superficial  veins,  with  a  swelling  and  tenderness 
in  the  mastoid  region  partially  dependent  upon  edema.  Sometimes  the 
jugular  vein  is  involved  in  the  process,  becoming  tender,  cord-like,  and 
hard,  and  the  head  may  be  bent  toward  the  affected  side.  Thrombosis 
of  the  longitudinal  sinus  gives  rise  to  fullness  of  the  veins  and  edema  of 
the  forehead,  temples,  and  top  of  the  head;  cyanosis  of  the  face;  nose¬ 
bleed,  and  papillitis.  Thrombosis  of  the  cavernous  sinus  occasions 
edema  of  the  eye-lids,  usually  on  one  side,  and  of  the  root  of  the  nose; 
exophthalmos;  dilatation  of  the  veins  of  the  forehead;  paralysis  of  the 
ocular  muscles,  and  sometimes  papillitis  or  optic  neuritis. 

Course  and  Prognosis.— The  prognosis  of  sinus-thrombosis  is 
unfavorable.  The  marantic  cases  last  generally  only  a  few  days;  some¬ 
times  several  weeks;  pulmonary  embolism  being  a  frequent  complicating 
cause  of  death.  In  the  inflammatory  cases  death  takes  place  in  from  a 
few  days  up  to  3  weeks  through  pyemia,  meningitis,  or  encephalitis; 
the  prognosis  being  entirely  unfavorable  except  in  those  instances  where 
the  position  of  the  disease  makes  operative  interference  possible.  This 
chance  for  improvement  is  chiefly  true  of  involvement  of  the  lateral  sinus. 

Diagnosis. — The  diagnosis  of  marantic  thrombosis  is  generally 
impossible  during  life.  It  rests  principally  upon  the  existence  of  a 
primary  disease  of  a  nature  which  is  liable  to  be  followed  by  this  condi¬ 
tion,  and  upon  the  engrafting  on  the  symptoms  already  present  of  those 
pointing  to  an  intracranial  affection.  Yet  meningitis,  cerebral  paralysis, 
and  encephalitis  may  produce  symptoms  similar  to  those  of  thrombosis. 
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The  diagnosis  of  the  inflammatory  form  varies  with  the  primary  lesion. 
The  principle  symptoms  have  already  been  sufficiently  dwelt  upon. 
Characteristic  of  each  variety  is  the  brown-red  or  green-red  discoloration 
of- the  cerebrospinal  fluid  obtained  by  lumbar  puncture  (Finkelstein).1 

Treatment. — That  of  the  marantic  form  is  of  little  value,  inasmuch 
as  the  primary  disease  had  already  advanced  in  most  cases  to  the  begin¬ 
ning  of  a  fatal  ending.  The  treatment  of  the  inflammatory  form  is 
surgieal,  and  this  is  applicable  especially  to  cases  of  thrombosis  of  the 
lateral  sinus.  Prompt  operation  in  the  course  of  otitic  disease  where  the 
beginning  of  thrombosis  is  feared,  has  been  successful  in  a  large  number  of 
cases.  Korner2  reports  180  recoveries  in  308  cases.  The  internal  jugular 
on  the  affected  side  may  be  tied  or  excised  and  the  lateral  sinus  opened 
and  drained  and  its  infiltrated  wall  exsected. 


INTRACEREBRAL  HEMORRHAGE 

Hemorrhage  connected  with  the  meninges  has  already  been  described 
(p.  601).  Here  only  is  to  be  considered  the  effusion  of  blood  from  the 
vessels  into  the  brain-substance  itself  in  an  amount  capable  of  producing 
clinical  symptoms.  While  meningeal  hemorrhage  is  of  common  occurrence 
and  the  most  frequent  source  of  cerebral  paralysis,  intracerebral  hemor¬ 
rhage  is  distinctly  uncommon  in  early  life  and  particularly  in  infancy. 

Etiology.— The  most  frequent  cause  is  trauma.  Too  great  pressure 
by  forceps,  the  occurrence  of  severe  asphyxia  directly  after  birth,  and 
especially  prolonged  compression  of  the  head  during  parturition,  may 
each  act  as  a  cause  by  producing  rupture  of  the  vessels.  Infectious  dis¬ 
eases,  including  sepsis  and  preeminently  pertussis,  are  occasional  causes, 
the  accident  in  the  last-mentioned  being  chiefly  the  result  of  the  increased 
blood-pressure  occasioned  by  a  paroxysm  of  coughing.  Possibly  diseases 
of  the  heart  or  kidneys  may,  in  rare  instances,  increase  pressure  and  pro¬ 
duce  hemorrhage  in  early  life.  The  endarteritis  of  hereditary  syphilis 
is  among  the  causes,  as  are  leukemia  and  the  diseases  of  the  hemor¬ 
rhagic  diathesis.  Intracerebral  hemorrhage  may  also  arise  in  connec¬ 
tion  with  embolism  and  thrombosis  of  the  vessels,  sinus-thrombosis, 
encephalitis,  and  tumors.  It  seems  very  probable  that  convulsions  in 
some  instances  give  rise  to  hemorrhage  instead  of  being  the  result  of  this. 

Pathological  Anatomy.— The  bleeding  may  be  either  arterial  or 
venous;  oftenest  the  former.  There  occurs  a  rupture  of  one  or  more 
small  arteries,  generally  branches  of  the  middle  cerebral  artery;  or  of 
the  veins,  most  frequently  those  emptying  into  the  longitudinal  sinus. 
This  is  the  result  of  degenerative  changes  in  the  vessel-walls;  except  in 
the  case  of  trauma,  where  entirely  healthy  vessels  may  be  injured.  Only 
occasionally  in  early  life  does  the  pathological  alteration  consist  in  the 
production  and  rupture  of  a  miliary  aneurism.  The  hemorrhage  may 
vary  in  amount  from  one  of  massive  size  to  that  of  a  small  pin-head. 
When  it  is  large  the  surrounding  brain-substance  is  torn  and  commonly 
exhibits  punctiform  hemorrhages,  softening,  and  edema.  1  he  smallest 
capillary  hemorrhages  may  be  entirely  absorbed^  without  leaving  any 
discoverable  change.  In  those  of  larger  dimensions  there  occurs  later 
an  encapsulation  of  the  effused  blood,  either  with  final  absorption  and  the 
replacement  of  the  damaged  brain-substance  by  sclerotic  tissue,  or  with 
the  formation  of  a  cyst,  or  of  an  area  of  encephalitic  softening  with  the 

development  of  pus. 

1  Charite  Annalen,  1898,  XXIII,  405. 

2  Die  otitischen  Erkrankungen  des  Hirns,  1903,  b  Auri.,  118. 
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Symptoms. — The  symptoms  of  intracerebral  hemorrhage  entirely 
resemble  at  the  onset  those  of  embolism.  There  is  a  sudden  loss  of  con¬ 
sciousness  developing  with  or  immediately  following  the  hemorrhage,  or 
occasionally  not  until  several  days  after  the  injury.  Entire  relaxation 
of  the  body  occurs,  with  abolition  of  the  reflexes.  General  convulsions 
may  be  seen  in  some  instances.  The  duration  and  completeness  of  the 
unconsciousness  vary  with  the  case,  lasting  from  a  few  minutes  up  to 
several  days,  coma  perhaps  continuing  until  death  occurs.  In  the  more 
favorable  cases  as  these  early  general  symptoms  diminish  focal  manifesta¬ 
tions  develop,  the  general  paralytic  condition  disappearing  and  the 
evidences  of  paralysis  being  confined  to  certain  regions  only.  Any  con¬ 
vulsions,  too,  which  now  occur  are  limited  to  the  affected  regions.  As  a 
rule  in  arterial  hemorrhage  the  focal  symptoms  are  of  a  hemiplegic  type, 
and  as  improvement  takes  place  may  perhaps  become  monoplegic  only. 
Venous  hemorrhage,  occurring  as  it  does  oftenest  near  the  sagittal  suture 
and  as  a  result  of  trauma  during  birth,  is  more  liable,  after  the  initial  coma 
and  convulsions,  to  exhibit  paralysis  of  a  paraplegic  type.  The  subject 
of  post-hemorrhagic  paralysis  is  described  more  fully  elsewhere.  (See 
Infantile  Cerebral  Paralysis,  p.  657.) 

Course  and  Prognosis. — The  prognosis  is  always  serious;  first  of  all 
as  regards  the  danger  of  death  shortly  after  the  hemorrhage,  and,  should 
this  not  occur,  then  with  respect  to  final  recovery.  Strecker  and  Ebaugh1 
studied  30  children  from  4  months  to  10  years  subsequent  to  injuries  of 
the  head.  The  most  common  sequel  was  headache;  vertigo  was  frequent; 
insomnia  not  unusual,  and  behavior-disorders  present  in  some  instances. 
Minute  arterial  hemorrhages  may  disappear  without  leaving  or  having 
produced  any  symptoms.  Very  large  effusions  are  followed  by  death  in  a 
few  days. 

Diagnosis. — This  rests  upon  the  sudden  onset  with  the  symptoms 
described,  combined  with  the  existence  of  conditions  which  are  liable  to 
have  hemorrhage  follow,  especially  pertussis  and  trauma.  Arterial 
hemorrhage  is  distinguished  from  that  of  the  venous  form  chiefly  by  its 
tendency  to  develop  symptoms  of  a  hemiplegic  nature,  and  by  the  fact 
that  venous  hemorrhage  is  limited  practically  to  cases  occurring  at 
birth.  Embolism  is  the  disorder  most  liable  to  be  confounded  with 
hemorrhage,  the  distinction  resting  chiefly  upon  the  more  rapid  disap¬ 
pearance  of  the  general  cerebral  symptoms  in  favorable  cases  of  embolism. 
Intracerebral  hemorrhage  can  be  distinguished  from  meningeal  hemor¬ 
rhage  only  with  difficulty,  if  at  all.  Focal  symptoms  are  more  common 
in  the  former;  those  of  irritation  in  the  latter;  but  the  exceptions  to 
this  rule  are  so  numerous  that  it  is  of  little  diagnostic  value.  The  very 
much  greater  frequency  of  meningeal  hemorrhage  in  early  life,  and  espe¬ 
cially  in  infancy,  makes  the  diagnosis  of  this  condition  always  more 
probable. 

Treatment. — Preventive  measures  are  applicable  only  during  and 
immediately  after  parturition,  and  consist  in  curtailing  a  too  prolonged 
delivery,  and  in  relieving  severe  asphyxia  as  quickly  as  possible.  In  the 
acute  stage  of  hemorrhage  the  treatment  consists  chiefly  in  rest  and  in 
sustaining  the  patient’s  strength.  Early  operative  interference,  with  the 
removal  of  the  clot,  could  be  employed  as  in  meningeal  hemorrhage,  if 
the  diagnosis  can  be  made  of  a  lesion  within  reach  of  surgical  intervention. 
Intravenous,  oral  and  rectal  administration  of  hypertonic  salt-solutions, 
glucose  or  magnesium  sulphate  may  be  employed  to  relieve  cerebral 

1  Arch.  Neurol,  and  Psychiat.,  1924,  XII,  443. 
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edema  (see  Vol.  I,  pp.  261,  275).  The  treatment  of  the  later  symptoms 
developing  is  considered  under  Infantile  Cerebral  Paralysis  (p.  665). 

NON-SUPPURATIVE  ENCEPHALITIS 

The  form  of  acute  encephalitis  described  by  Strumpell1  is  now  very 
commonly  admitted  to  be  but  a  variety  of  poliomyelitis  (Vol.  I,  p.  600). 
There  remain  to  be  considered  cases  of  encephalitis  depending  upon 
other  causes.  The  form  of  encephalitis  occurring  epidemically  has 
already  been  described  (Vol.  I,  p.  611).  It  does  not  differ  in  some  of  its 
symptoms  from  that  now  under  consideration,  but,  as  a  rule,  has  enough 
features  sufficiently  characteristic  to  warrant  the  separate  description 
given  it. 

Etiology. — The  disease  may  follow  any  of  the  acute  exanthemata, 
pneumonia,  pertussis,  mumps,  sepsis,  diphtheria,  grippe  and  otitis. 
Among  other  causes  are  trauma,  tuberculosis,  and  gastrointestinal 
autointoxication.  Severe  meningitis  readily  produces  a  degree  of  super¬ 
ficial  secondary  encephalitis  (meningo-encephalitis) .  Another  variety 
is  brought  about  by  syphilis  (p.  656).  A  form  has  been  described  by 
Virchow2  as  occurring  congenitally;  and  other  cases  are  characteristic 
of  early  infancy,  and  then  seem  sometimes  to  be  primary.  The  disease 
produced  in  any  way  is  more  frequently  seen  in  early  life  than  later,  but 
cannot  be  called  a  common  disorder. 

Pathological  Anatomy. — In  the  congenital  form  there  are  small, 
scattered  foci  containing  round  cells  and  other  cells  filled  with  fatty 
granules,  and  showing  evidences  of  hyperplasia  of  the  glia.  In  early 
infancy  the  process  is  generally  a  diffuse  encephalitis,  and  exhibits  wide¬ 
spread  softening  with  or  without  hemorrhagic  effusion.  The  lesions  are  of 
a  necrotic  nature  with  disappearance  of  the  ganglion  cells  and  atrophy 
of  the  white-matter,  perhaps  followed  later  by  a  sclerosing  process. 

In  older  children  the  process  is  usually  more  circumscribed,  and  is 
oftenest  that  of  acute  hemorrhagic  encephalitis.  Any  part  of  the  brain 
may  be  affected,  and  usually  more  than  one,  although  the  involvement 
of  the  hemispheres  generally  predominates.  There  are  one  or  more  foci 
of  softening  of  large  or  small  size  with  effusion  of  blood,  combined  with 
capillary  hemorrhage  and  cellular  infiltration  into  the  surrounding 
tissue.  Bacteria  of  various  sorts  may  be  present.  Later  a  focus  may 
become  cystic  or  sclerosed,  or  develop  into  an  abscess.  The  changes  are 
identical  with  those  seen  in  the  polioencephalitic  type  of  poliomyelitis. 

A  multiple  disseminated  myelo-encephalitis  also  occurs,  not  dependent 
upon  poliomyelitis,  in  which  numerous  scattered  foci  appear  in  both  the 
brain  and  the  spinal  cord.  Still  another  form  has  been  described  m 
which  there  is  a  hyperplastic  encephalitis  of  the  hemispheres  affecting 
especially  the  glia.  This  is  considered  under  Hypertrophy  of  the  Biam 

(p.  655).  .  .  _  . 

Symptoms. — These  are  variable  and  uncharacteristic;  their  nature 

depending  largely  upon  the  position  of  the  lesion  and  the  age  of  the 
patient.  In  the  most  serious,  the  diffuse  form,  as  seen  oftenest  m  infants 
under  1  year  of  age,  the  lesions  are  wide-spread  and  the  symptoms  show 
themselves  in  typical  cases  by  a  rapid  development  of  high  fever,  wit 
unconsciousness,  convulsions,  and  coma.  _  The  pulse  is  weak  and  rapi  , 
there  is  rigidity  of  the  neck  and  extremities,  and  there  ma;y  be  asphyxia 
and  irregular  respiration.  Focal  symptoms  may  be  absent,  or  on  \ 

1  Jahrb.  f.  Kinderheilk.,  1885,  XXH  173.  .  ._Q 

2  Virchow’s  Archiv.,  1867,  XXXVIII,  129;  186b,  XLI\ ,  472. 
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slightly  marked.  The  course  is  unfavorable,  death  taking  place  in  2 
weeks  or  less.  Not  all  cases,  however,  are  as  typical  as  this;  since  the 
lesions  may  be  more  circumscribed  even  in  early  infancy,  and  the  disease 
milder  and  followed  by  recovery. 

In  the  form  of  the  disease  with  more  circumscribed  lesions,  the  more 
usual  variety  in  children  past  the  age  of  infancy,  there  are  in  severe 
cases  sudden  onset,  high  fever,  rigidity,  convulsions,  vomiting,  delirium 
or  coma.  Optic  neuritis  is  not  uncommon.  This  condition  usually 
continues  but  a  very  short  time  before  distinct  evidences  of  localization 
show  themselves.  These  indications  are  naturally  of  great  variety.  In 
the  more  frequent  hemiplegic  cases  there  may  be  a  rolling  of  the  eyes 
always  in  one  direction;  convulsions  limited  to  one-half  of  the  body  or  to 
one  limb  and  perhaps  Jacksonian  in  type;  paralysis  of  a  hemiplegic  form, 
or  limited  to  one  extremity  or  to  the  face ;  tremor  on  one  side  of  the  body 
only,  or  a  localized  diminution  of  sensibility.  I1  have  observed  1  very 
interesting  instance  of  unilateral  tremor  in  a  child  of  18  months,  which 
should  probably  be  included  in  this  category.  These  symptoms  last  for 
about  a  week  or  more  with  little  alteration,  except  that  after  2  or  3  days 
the  fever  generally  disappears  and  increase  of  tendon-reflexes  develops 
on  one  side.  After  this  period,  in  cases  which  recover,  gradual  improve¬ 
ment  begins  and  continues  during  months;  usually  leaving,  however, 
some  degree  of  paralysis  or  other  evidence  of  cerebral  disorder.  In  many 
instances  the  symptoms  detailed  affect  both  sides  of  the  body. 

Many  cases  are  not  so  severe  as  the  type  described.  The  fever  is  less 
high  and  the  general  cerebral  symptoms  less  marked  as  compared  with 
the  paralytic  manifestations.  Sometimes  the  course  of  the  disease 
exhibits  a  more  chronic  nature,  the  onset  being  insidious,  and  the  develop¬ 
ment  of  symptoms  slow  and  suggesting  those  of  tumor;  yet  the  patient 
finally  recovering  entirely,  or  with  some  evidences  of  cerebral  disorder 
persisting. 

The  features  of  encephalitis  as  described  are  those  for  the  most  part 
characteristic  of  lesions  situated  in  the  cerebral  hemispheres.  In  cases 
where  the  involvement  of  the  cerebellum  predominates  there  may  be 
produced  the  uncommon  condition  known  as  acute  cerebellar  ataxia.  (See 
also,  p.  679.)  The  initial  symptoms  are  those  of  encephalitis  in  general, 
with  the  development  sooner  or  later  of  such  cerebellar  manifestations 
as  staggering  gait,  ataxia,  and  vertigo ;  often  associated  with  nystagmus, 
disturbance  of  speech  and  tremor.  I2  have  recorded  4  cases  of  this  very 
interesting  condition,  and  collected  27  other  published  instances,  not 
directly  connected  with  epidemic  encephalitis,  and  others  have  since  been 
reported. 

Encephalitis  affecting  the  pons  and  medulla  is  observed  oftenest  in 
the  course  of  acute  poliomyelitis  (Yol.  I,  p.  599),  but  may  occur  inde¬ 
pendently  of  this  disease.  After  subsidence  of  the  general  early  manifes¬ 
tations,  there  is  discovered  involvement  of  some  of  the  cranial  nerves  with 
the  symptoms  depending  upon  this.  The  occurrence  of  this  in  epidemic 
encephalitis  has  already  been  referred  to  (see  Vol.  I,  p.  618). 

In  the  instances  of  multiple  disseminated  myelo-encephalitis,  the  result 
perhaps  of  some  of  the  infectious  disorders,  the  clinical  characteristics 
are  extremely  variable,  depending  upon  the  regions  principally  affected. 
The  final  symptoms  may  be  those  of  a  multiple  sclerosis,  with  disturb- 

1  Arch,  of  Pediat.,  1897,  XIV,  809. 

2  Amer.  Jour.  Med.  Sci.,  1916,  CLI,  24;  1921,  CLXII,  787.  Amer.  Jour.  Dis.  Child., 
1920,  XX,  82. 
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ances  of  speech,  diminished  intelligence,  convulsive  conditions,  and 
tremor. 

Course  and  Prognosis. — The  prognosis  is  alwaj^s  serious  and 
uncertain.  The  great  majority  of  cases  occurring  in  the  1st  year 
of  life  die  after  a  short  course.  Subjects  suffering  from  the  more 
circumscribed  lesions  also  may  die  in  a  very  few  days  if  the  con¬ 
dition  is  severe.  Very  many  milder  cases  recover,  so  far  as  the 
continuance  of  life  is  concerned,  and  some  show  no  evidences  later  that 
the  disease  had  occurred.  The  probability,  however,  is  that  symptoms 
of  intracranial  disorder  of  some  sort  will  remain,  oftenest  those  of  infantile 
cerebral  paralysis. 

Diagnosis. — This  is  at  first  almost  impossible.  There  are  all  the 
appearances  of  a  meningitis,  and  this  may,  indeed,  be  the  primary  or  an 
accompanying  condition.  The  principle  diagnostic  characteristics  are 
the  acute  febrile  onset  with  general  cerebral  manifestations,  followed 
soon  by  distinct  localizing  symptoms.  In  the  form  occurring  in  early 
infancy,  the  frequent  failure  of  these  localizing  symptoms  to  develop 
leaves  the  diagnosis  from  meningitis  always  uncertain.  In  encephalitis 
the  spinal  fluid  is  normal  or  the  only  changes  consist  in  slight  increase  in 
pressure,  a  faint  globulin  reaction  and  a  moderate  increase  of  cells  over 
the  normal.  In  meningitis,  on  the  other  hand,  the  pressure  is  increased, 
globulin  present,  sugar  diminished  or  absent,  there  is  a  definite  increase 
in  the  number  of  cells,  and  the  causative  organisms  may  be  discovered 
by  smear  or  culture.  In  the  rapidly  fatal  cases  of  circumscribed  encephali¬ 
tis  in  older  children  diagnosis  is  also  impossible,  because  the  subjects  die 
before  localizing  symptoms  appear.  In  the  disseminated  myelo-encephali 
tis  the  distinction  from  multiple  sclerosis  rests  principally  upon  the  sudden 
febrile  onset  following  upon  some  infectious  disease,  and  the  absence  of  a 
persistent  increase  of  symptoms.  The  peroxidase  stain  of  the  blood 
may  prove  useful  in  differentiating  the  secondary  form  of  encephalitis 
from  the  epidemic  variety  (see  Vol.  I,  p.  624). 

Cerebral  embolism,  sinus-thrombosis,  and  cerebral  hemorrhage  are 
to  be  differentiated  from  encephalitis  by  the  absence  of  so  rapid  a  develop¬ 
ment  of  high  fever,  and  by  associated  conditions;  yet  the  diagnosis  in 
many  cases  is  impossible.  (See  pp.  629,  631,  633.)  Abscess  of  the  brain 
is  of  slower  onset,  and  the  fever  is  not  so  uniformly  high,  and  the  disease 
tends  to  exhibit  distinct  stages  (p.  638).  Intracranial  tumor  lacks  the 
sudden  febrile  onset.  With  all  these  conditions,  however,  mistakes  readily 
arise  and  only  careful  study  of  all  the  symptoms  and  possible  causes  can 

lead  to  a. probable  diagnosis.  . 

Treatment. — Since  the  onset  is  usually  stormy  and  sudden,  deriva¬ 
tive  measures  may  be  first  employed,  such  as  free  purgation,  ice-bags  to 
the  head,  hot  mustard  foot-baths,  and  the  like.  Means  should  also  be 
used  to  control  the  fever.  In  older  children  leeches  may  be  applied  to 
the  temples  or  behind  the  ears.  Rest  in  bed  and  entire  quiet  are  impel a- 
tive.  Care  is  to  be  taken  that  the  child  receive  sufficient  nourishment, 
even  by  gavage  if  necessary.  Convulsive  conditions  or  othei  evidences 
of  excitement  require  the  bromides  and  perhaps  chloral.  Warm  tm- 
baths  are  often  useful  here.  The  intravenous,  oral  or  rectal  administra¬ 
tion  of  dehydrating  substances  may  be  employed  to  relieve  the  edema  o 
the  brain  (see  Vol.  I,  pp.  261,  275).  The  treatment  after  the  acute  stage  is 
over  depends  upon  the  symptoms  which  remain. 
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ABSCESS  OF  THE  BRAIN 
(Suppurative  Encephalitis) 

Etiology. — This  disease  is  not  common  in  early  life,  the  majority  of 
the  cases  occurring  at  a  later  period.  Of  223  instances  collected  by 
Gowers1  24  were  in  the  1st  decade  and  48  in  the  2d.  Holt2  could  find 
but  27  reported  cases  in  children  under  5  years  of  age;  to  which  he  added 
the  histories  of  5  others.  The  disorders  has  also  been  discussed  by 
Holmes.3  Much  the  most  frequent  cause  is  extension  from  disease  of 
the  ear,  usually  chronic,  or  of  the  petrous  bone  or  the  mastoid  cells. 
Another  prominent  etiological  factor  is  trauma  of  the  head,  with  or 
without  fracture.  Among  causes  less  frequently  observed  are  diseases 
of  the  bones  of  other  parts  of  the  head,  or  infectious  emboli  from  a  sup¬ 
purative  process  elsewhere  in  the  body.  These  last  mentioned  are, 
however,  very  unusual  in  early  life.  In  a  few  instances  the  fungus  of 
thrush  has  been  reported  present,  as  by  Ribbert4  and  others;  and  in  a 
number  no  cause  whatever  can  be  discovered. 

Pathological  Anatomy. — When  the  result  of  distant  causes  the 
lesions  are  usually  multiple.  In  the  large  majority  of  cases,  however 
(80  per  cent.,  Gowers)  abscess  depends  upon  local  conditions  and  is  sin¬ 
gle.  It  may  then  occupy  different  parts  of  the  brain,  varying  with  the 
case ;  oftenest  the  tempero-sphenoidal  lobe,  but  also  frequently  the  cere¬ 
bellum  or  the  frontal  lobe.  Other  regions  are  seldom  the  seat  of  the  lesion. 
The  locality  depends  largely  upon  the  nature  of  the  primary  disease. 
Traumatic  abscess  is  generally  in  the  cerebrum;  otitic  abscess  here  or  in 
the  cerebellum;  and  that  depending  upon  the  disease  of  the  orbit  or  of  the 
nose  usually  in  the  frontal  lobe.  Korner5  estimates  that  abscess  in  the 
cerebrum  is  more  than .  twice  as  frequent  as  in  the  cerebellum,  and  in 
Holt’s  series  of  32  cases  in  children  the  cerebellum  was  involved  in  but  8 
msi/S/iicGS 

The  process  begins  as  an  area  of  red  softening  in  which  pus-cells  mul¬ 
tiply,  the  abscess  rapidly  increasing  in  size  and  finally  containing  thick 
or  thin  greenish-yellow  pus  of  acid  reaction  and  sometimes  of  a  fetid 
odor.  Various  species  of  bacteria  may  be  present.  The  final  size 
ranges  from  that  of  a  pea  up  to  an  accumulation  filling  the  greater  por¬ 
tion  of  a  hemisphere.  The  shape  is  round  or  irregular.  Many  abscesses 
remain  always  without  a  capsule;  others  begin  to  form  one  in  the  2d 
or  3d  week,  and  develop  this  completely  by  the  end  of  2  months,  by 
which  time  it  is  composed  of  firm,  thick,  fibrous  tissue  with  a  smooth 
inner  lining.  The  surrounding  brain-tissue  is  edematous  and  softened. 
An  abscess  may  cause  death  through  its  pressure  interfering  with  the 
functions  of  the  brain;  may  rapidly  increase  in  size  and  produce  a  puru¬ 
lent  meningitis;  or  may  rupture  in  various  directions,  oftenest  into  the 
ventricle,  less  often  upon  the  surface  of  the  brain,  or  occasionally  through 

the  ear  or  nose.  .. 

Symptoms.— These  are  very  varied;  often  obscure;  and  necessarily 

often  combined  with  and  confused  by  the  presence  of  the  symptoms  of 
the  primary  disorder.  They  are  both  general  and  focal  in  nature,  the 
latter  often  absent.  Ordinarily  they  are  classified  as  of  three  stages, 

1  Diseases  of  the  Nervous  System,  Amer.  Edit.,  1888,  852. 

2  Arch,  of  Pediat..  1898,  XV.  81. 

3  Arch,  of  Inter.  Med.,  1916,  XVII,  591. 

4  Berl.  klin.  Wochenschr.,  1879,  XVI,  617. 

5  Die  otitischen  Erkrank.  des  Hirns,  1903,  3,  Aufl.,  139. 
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vhich,  however,  are  not  always  clearly  characterized  or  sharply  distinct 
from  each  other  or  present  in  every  case. 

1.  The  Initial  Stage. — This  often  commences  insidiously  and  is 
unsuspected ;  but  the  intensity  and  rapidity  of  development  of  the  initial 
symptoms  may  vary  from  this  up  to  the  severe  cases  with  very  abrupt 
and  stormy  onset.  The  initial  stage  when  well-marked  is  characterized 
by  headache  which  may  be  localized;  vomiting;  prostration;  chills;  and 
fever  of  a  continuous  type  and  of  moderate  severity,  not  often  with 
delirium.  There  are  sometimes  general  or  local  convulsions.  This  is  the 
period  of  inflammation  and  marks  the  formation  of  the  abscess.  In 
cases  of  acute  abscess  the  advance  from  this  stage  is  directly  to  the  termi¬ 
nal  one  with  its  fatal  ending.  In  chronic  abscess,  however,  the  initial 
period  lasts  from  a  few  days  to  3  or  4  weeks  and  is  then  followed  by  the 
stage  of  latency. 

2.  The  Latent  Stage. — During  this  all  symptoms  disappear,  or  there 
remain  at  most  occasional  headache  and  rises  of  temperature;  chills  at 
irregular  intervals;  a  degree  of  somnolence  or  of  mental  disturbance;  and 
in  some  cases  convulsions.  Focal  symptoms  which  have  appeared  in 
the  first  stage  will  persist.  The  duration  of  latency  is  extremely  variable. 
It  may  be  of  some  weeks  or  sometimes  a  very  much  shorter  time,  and 
occasionally  may  even  last  for  several  years. 

3.  The  Terminal  Stage. — This  begins  gradually  or  suddenly,  and 
marks  the  rupture  of  the  abscess  or  the  extension  of  the  inflammation  to 
surrounding  regions.  When  the  initial  stage  has  been  very  mild,  the 
symptoms  of  the  third  stage  may  be  the  first  to  attract  notice.  When, 
too,  the  period  of  latency  has  been  absent,  as  in  the  acute  cases,  there  is 
no  sharp  demarcation  between  the  initial  and  terminal  stages.  The 
third  stage  is  characterized  by  a  return  of  the  early  symptoms  in 
increased  force.  The  fever  is  high  and  continuous;  the  headache  often 
very  severe  and  persistent;  symptoms  of  meningitis  develop;  the  pulse 
is  irregular  and  either  slow  or  rapid;  the  respiration  may  be  Cheyne- 
Stokes  in  type;  vomiting  and  vertigo  may  occur  ;  there  are  often  delirium, 
convulsions,  paralysis,  and  optic  neuritis;  and  finally  the  patient  passes 
into  coma.  The  duration  of  this  stage  is  usually  not  more  than  a  few 
days. 

In  addition  to  the  symptoms  described,  there  are  not  infrequently 
distinct  localizing  symptoms ,  which  may  indicate  the  situation  of  the 
inflammation.  This  is,  however,  much  less  often  observed  than  in  the 
case  of  tumor.  It  is  of  common  occurrence  that  even  large  abscesses 
may  be  present  without  any  such  symptoms  appearing.  This  is  due 
to  the  fact  that  the  regions  oftenest  affected  by  abscess  are  not  those 
which  can  produce  focal  symptoms.  Headache  when  localized  is  most 
frequently  upon  the  side  of  the  head  in  which  the  abscess  is  situated. 
If  occipital  it  is  an  indication  that  the  lesion  is  in  the  cerebellum.  If 
the  abscess  is  in  the  motor  area  paralysis  of  various,  sorts  or  localized 
convulsions  may  occur,  corresponding  to  the  centres  involved.  ^  omit- 
ing  and  giddiness  are  often  seen  in  cerebellar  abscess  but  are  frequent 
in  the  cerebral  cases  also.  Slow  and  difficult  speech,  ptosis,  and  disturb¬ 
ances  of  the  ocular  movements  point  to  involvement  of  or  pressure 
upon  the  pons.  Local  tenderness  of  the  scalp  may  indicate  the  posi¬ 
tion  of  a  superficial  abscess.  ...  . 

Course  and  Prognosis. — The  description  given  of  the  duration  of 
the  various  stages  is  far  from  constituting  a  universal  rule.  In  many 
of  the  acute  cases  the  course  is  much  more  rapid  than  this,  and  in  half  of 
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the  cases  collected  by  Gowers1  the  total  duration  did  not  exceed  2  weeks. 
The  terminal  stage  sometimes  appears  suddenly,  and  its  symptoms 
may  be  the  first  to  be  noticed,  owing  to  the  slight  development* of  those 
of  the  initial  stage.  In  some  cases  death  may  take  place  unexpectedly 
from  convulsions,  or  the  end  come  rapidly  when  rupture  of  the  abscess 
has  occurred  with  the  immediate  development  of  severe  meningitis. 

The  prognosis  is  always  very  grave,  nearly  all  the  patients  dying 
unless  operation  gives  relief.  Exceptionally  in  the  cases  with  very  long 
latency  the  wall  of  the  capsule  may  become  calcified  and  the  contents 
dry  and  harmless. 

Diagnosis. — The  principle  diagnostic  symptoms  are  the  slow  onset 
with  gradual  increase  of  headache,  the  presence  of  fever,  and  the  develop¬ 
ment  later  of  convulsions  and  coma.  These,  combined  with  the  exist¬ 
ence  of  focal  symptoms,  and  especially  with  that  of  such  possible  causes 
as  otitis  or  trauma,  will  be  sufficient  in  many  instances  to  make  a  diag¬ 
nosis  possible.  The  occurrence  of  the  symptoms  in  stages  is  of  great 
diagnostic  assistance  when  these  can  be  recognized.  Yet  in  spite  of 
such  aids,  the  diagnosis  is  often  most  difficult  and  frequently  impossible. 
Trauma  or  otitis  may  be  productive  of  meningitis  as  readily  as  of 
abscess,  and  a  chronic  abscess  may  sometimes  simulate  tumor  in  many 
respects.  If  lumbar  puncture  is  performed  for  diagnostic  purposes, 
only  a  small  amount  of  fluid  should  be  withdrawn,  the  removal  of  a  large 
amount  and  the  consequent  diminution  of  intracranial  pressure  being 
dangerous. 

Meningitis  causes  perhaps  the  greatest  diagnostic  difficulty.  It  is 
more  rapid  in  onset  and  shorter  in  course;  the  pulse  is  oftener  accelerated 
than  in  abscess;  the  initial  fever  is  higher;  there  is  greater  tendency  to 
rigidity  and  convulsions,  although  the  latter  are  less  often  localized; 
leucocytosis  is  more  decided;  pain  in  the  extremities  and  back  is  frequent, 
and  focal  symptoms  are  not  common.  To  all  this,  however,  there  are 
numerous  exceptions.  Lumbar  puncture  reveals  a  clear  fluid  in  abscess, 
and  pus  in  the  purulent  forms  of  meningitis.  , 

Serous  meningitis  depending  upon  otitis  or  trauma  is  often  distin¬ 
guished  with  the  greatest  difficulty,  since  the  primary  cause  might 
produce  either  affection,  and  optic  neuritis  may  occur  in  either.  The 
principal  diagnostic  characteristics  of  this  form  of  meningitis  are  its  more 
sudden  onset  and  often  its  rapid  disappearance.  The  examination  of 
the  cerebrospinal  fluid  obtained  by  lumbar  puncture  does  not  certainly 
aid;  but  the  operation  often  gives  relief  to  the  symptoms  in  meningitis  but 
not  in  abscess.  Intracranial  tumor  has  no  initial  febrile  stage;  choked 
discs  are  more  uniformly  present;  focal  symptoms  more  constantly  seen; 
and  there  is  no  rapidly  developing  febrile  terminal  stage.  Sinus-throm¬ 
bosis  shows  a  more  rapid  production  of  high  and  irregular  fever;  rigors 
are  more  common,  with  the  evidences  in  general  of  sepsis;  and  focal  symp¬ 
toms  are  absent.  The  diagnosis  of  many  of  the  conditions  which  simu¬ 
late  abscess  is  rendered  still  more  difficult  by  the  fact  that  this  disease 
may  be  combined  with  them  as  a  sequel  or  a  cause. 

Treatment. — The  only  palliative  treatment  is  that  suitable  for  any 
cerebral  inflammation;  such  as  rest  in  bed,  ice  to  the  head,  purgatives, 
and  remedies  to  quiet  symptoms  of  nervous  excitation.  The  only  really 
applicable  curative  treatment  is  surgical,  and  this  is  often  completely 
successful,  and  should  be  employed  in  every  case  when  the  symptoms 
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indicate  the  position  of  the  lesion.  Oppenheim* 1  reports  104  collected 
operative  cases  of  otitic  cerebral  abscess  with  48  recoveries;  and  30  situ¬ 
ated  in  the  cerebellum  and  operated  upon  with  12  recoveries. 

TUMORS  OF  THE  BRAIN 

Etiology. — As  with  intracranial  neoplasms  at  any  age,  the  causes 
in  childhood  are  entirely  unknown,  with  the  exception  of  those  of  a 
tuberculous  or  syphilitic  nature.  The  growth  may  be  primary  in  the 
brain,  or  secondary  to  similar  formations  elsewhere.  As  regards  the 
influence  of  age,  rather  the  larger  number  occur  in  childhood  and  early 
adult  life;  but  they  may  be  seen  even  in  infancy,  although  they  are  rare 
in  the  1st  year  and  not  frequent  in  the  2d.  In  650  cases  collected  by 
Gowers2 3  18.5  per  cent,  occurred  in  the  1st  decade,  and  14  per  cent,  in 
the  2d. 

Nature  and  Position. — The  growths  found  in  early  life  are  not  of 
numerous  sorts.  According  to  M.  A.  Starr,  the  cerebellum  and  the 
cerebral  axis  (basal  ganglia,  internal  capsule,  corpora  quadrigemina, 
crura  cerebri,  pons,  and  medulla)  are  the  portions  oftenest  affected  in 
childhood,  while  the  cerebral  cortex  is  that  most  frequently  involved  in 
adults. 

This  author  has  analyzed  300  collected  cases  seen  in  childhood  and 
youth,  and  300  others  occurring  in  adult  life.  The  relative  incidence  of 
the  different  varieties  of  morbid  growths,  and  the  situation  oftenest  occu¬ 
pied  is  shown  in  the  following  table  given  by  him.4 


Table  107. — Brain-tumors  in  Children  and  Adults 
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The  first  columns  are  children’s  tumors;  the  second  columns  adults  tumors. 

As  Taylor5 6  has  well  pointed  out,  the  great  majority  of  intracranial 
growths  in  infancy  and  childhood,  which  are  recognizable  clinically,  are 
situated  below  the  tentorium.  Indeed,  supratentorial  tumors  at  this 
period  are  distinctly  rare.  In  adult  life  the  reverse  of  this  is  the  case. 

1  Nothnagel,  Handbuch.  d.  spec.  Path.  u.  Therap.,  1896,  IX,  1,  3,  3,  253. 

2  Diseases  of  the  Nervous  System,  Amer.  Edit.,  1888,  8bJ. 

3  Brain  Surgery,  1893,  202.  .  •  •  i  i  •  l  t 

4  There  was  an  error  in  the  addition  of  the  figures  in  the  original,  which  I  have 

corrected  with  Dr.  Starr’s  permission. 

6  Nervous  Diseases  in  Children,  1905,  165. 
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Tuberculous  tumors  are  the  variety  much  most  frequently  seen  in  early 
life,  constituting  about  50  per  cent,  of  the  total  number  according  to 
most  statistics.  Growths  of  this  sort  are  probably  always  secondary; 
oftenest  multiple ;  and  especially  liable  to  be  found  in  the  cerebellum,  and 
next  oftenest  in  the  pons.  The  tumor  is  of  a  size  from  that  of  a  pea  up  to 
that  of  a  walnut  or  larger.  It  is  observed  sometimes  in  infancy,  but  most 
frequently  in  later  childhood.  According  to  Gowers1  75  per  cent,  of  the 
cases  occur  in  the  first  20  years  of  life,  and  50  per  cent,  of  these  in  the  first 
10  years.  The  central  portion  of  the  tumor  is  often  cheesy,  and  a 
localized  meningitis  is  nearly  always  associated,  but  the  tumor  rarely 
breaks  down.  With  great  frequency  the  growths  produce  no  symptoms 
at  all,  and  are  discovered  only  at  autopsy.  Glioma  is  somewhat  less 
common  than  in  adult  life,  although  seen  even  in  infancy.  It  is  always 
primary;  of  various  sizes,  being  sometimes  miliary,  sometimes  very  large; 
and  much  oftenest  single.  It  is  composed  of  neurogliar  tissue  and  is 
very  vascular,  and  not  sharply  defined.  The  cerebral  hemispheres,  the 
cerebellum,  and  the  pons  are  favorite  seats,  but  it  may  occur  in  any  part 
of  the  brain.  Sarcoma  is  either  primary  or  secondary,  generally  single, 
and  of  varying  size  and  rapid  growth.  Any  part  of  the  brain  may  be 
involved,  and  any  age  affected;  but  the  pons,  the  cerebellum,  and  the 
cortex  are  favorite  situations.  Carcinoma,  gliosarcoma,  fibroma,  gumma, 
and  growths  of  other  nature  are  all  of  rare  occurrence  in  early  life. 
Cysts  of  a  parasitic  nature  are  very  rarely  encountered  in  the  United 
States.  The  tendency  to  cystic  degeneration  may  be  observed  in  some 
varieties  of  tumors,  as  in  sarcoma  and  glioma  and  the  cyst-walls  or  the 
tumors  themselves  may  rarely  become  calcified.  Secondary  changes 
may  be  seen  in  neighboring  parts  of  the  brain;  such  as  hemorrhage,  local¬ 
ized  meningitis  and  the  conditions  resulting  from  pressure.  Among  the 
latter  are  necrosis  of  the  adjacent  brain-substance;  interference  with  the 
circulation;  flattening  of  the  convolutions;  hydrocephalus;  and  erosion 
of  the  bones  of  the  skull. 

Symptoms. — These  may  be  divided  into  general  and  local. 

General  Symptoms. — These  may  appear  suddenly  or  the  onset  be 
gradual.  Headache  is  one  of  the  earliest  and  most  important  manifesta¬ 
tions.  It  may  be  paroxysmal  or  continuous;  diffuse  or  localized;  and 
intensely  severe  or  slight,  or  exceptionally  even  absent.  With  this  there 
is  sometimes  localized  tenderness  of  the  skull.  Vomiting  is  a  common 
symptom  seen  in  much  over  half  of  the  cases.  It  appears  to  be  independ¬ 
ent  of  any  evidence  of  indigestion,  loss  of  appetite,  or  the  taking  of  food, 
and  nausea  may  be  absent.  The  vomiting  is  forcible,  most  frequent 
when  headache  is  present,  and  is  among  the  earlier  symptoms,  often 
disappearing  later  in  the  disease.  General  convulsions  with  unconscious¬ 
ness  may  develop  at  any  period  of  the  course;  be  severe  or  only  slight; 
and  be  seen  only  at  long  intervals  or  be  of  frequent  occurrence  and  often 
grow  more  so  as  the  disease  progresses.  An  aura  may  be  witnessed  as  in 
idiopathic  epilepsy.  A  spasm  limited  to  one  region  may  precede  the 
general  convulsions,  and  is  then  of  importance  among  localizing  symp¬ 
toms.  Optic  neuritis,  nearly  always  bilateral,  and  followed  finally  by 
atrophy,  is  one  of  the  most  important  general  symptoms,  absent  in  only 
about  10  per  cent,  of  the  cases.  This  is  an  early  development  especially 
in  tumor  of  the  cerebellum,  base  of  the  brain,  or  crus.  Vertigo  is  an 
early  symptom  not  infrequently  present,  either  constant  or  produced 
only  when  the  child  moves.  Slowness  of  the  pulse  is  inconstant,  and  is 
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often  temporary  or  absent.  Irregularity  or  slowness  of  respiration  is  a 
symptom  occasionally  witnessed,  oftenest  in  an  advanced  stage  of  the 
disease.  Psychic  disturbances  of  a  varied  nature  are  frequently  present. 
There  may  be  irritability  and  fretfulness,  or  the  disposition  may  be 
altered  in  some  other  way;  or  apathy,  somnolence,  insomnia,  dreaming, 
occasionally  a  delirious  state,  or  mental  deficiency  may  be  observed. 

Local  Symptoms.— These  are  by  no  means  always  present.  Not 
infrequently,  however,  they  come  on  suddenly  due  to  hemorrhage  within 
or  around  the  tumor.  They  are  necessarily  varied,  in  keeping  with  the 
situation  of  the  tumor,  the  rapidity  of  its  growth,  and  the  existence  of 
other  conditions,  such  as  a  complicating  meningitis  or  the  results  of  irri¬ 
tation  or  of  pressure.  Yet  tumors  in  the  same  situation  do  not  always 
produce  identical  symptoms.  The  subject  is  more  appropriately  dis¬ 
cussed  in  treatises  upon  cerebral  localization,  and  only  a  brief  outline 
can  be  given  here. 

Growths  of  the  motor  area  produce  hemiplegic  or  monoplegic  symptoms 
in  the  arm  or  leg  or  on  one  side  of  the  face,  dependent  upon  the  convolu¬ 
tions  involved.  Later  the  paralysis  may  extend  as  the  tumor  grows. 
Localized  anaesthesia  may  be  found.  Convulsive  movements  in  the 
region  showing  paralysis  are  common  and  usually  antedate  this.  They 
are  often  of  the  Jacksonian  type  without  loss  of  consciousness,  but  some¬ 
times  the  convulsions  are  general  and  epileptiform.  Conjugate  deviation 
of  the  eyes  is  common.  The  meninges  are  frequently  secondarily 
involved  with  the  production  of  the  usual  symptoms.  If  the  growth  is  in 
the  frontal  lobe,  of  rare  occurrence  in  children,  there  may  be  few  symptoms 
or  none  at  all.  Convulsions  may  occur  from  an  extension  of  the  irritation, 
but  generally  without  paralysis.  Motor  aphasia  is  produced  by  a  growth 
in  the  third  frontal  convolution  on  the  left  side.  A  frontal  ataxia  has 
been  reported,  with  disturbance  of  gait  and  station.  Exophthalmos 
on  the  side  of  the  lesion  has  been  described.  Tumors  of  the  temporo- 
sphenoidal  lobe  are  uncommon.  They  may  give  rise  to  sensory  aphasia 
and  disturbances  of  hearing,  and  sometimes  of  the  senses  of  smell  and 
taste.  Those  of  the  convolutions  of  the  Island  of  Reil  cause  aphasia,  if 
the  lesion  is  on  the  left  side.  Growths  of  the  parietal  lobe  are  extremely 
rare  in  childhood.  They  produce  no  distinct  localizing  symptoms.  Any 
manifestations  present,  except  those  of  a  general  character,  are  of  a 
sensory  nature,  such  as  disturbances  of  the  sense  of  touch  and  of  the 
muscle-sense,  ataxia,  and  word-blindness.  Hemiparesis  and  Jacksonian 
convulsions  may  be  produced  secondarily  by  pressure  upon  the  motor 
region. 

Involvement  of  the  occipital  lobe  is  very  infrequent.  It  produces 
homonymous  hemianopsia,  or  sometimes  other  disturbances  of  vision. 
Tumors  of  the  centrum  ovale,  not  common  in  children,  are  liable  to  cause 
symptoms  similar  to  those  of  the  corresponding  cortical  region,  except 
that  convulsions  are  infrequent.  If  the  growth  is  more  deeply  situated 
it  may  press  upon  the  basal  ganglia  and  give  rise  to  the  symptoms 
incident  to  this.  Growths  involving  the  basal  ganglia,  of  comparatively 
common  occurrence  in  childhood,  have  no  distinctly  localizing  symptoms. 
Convulsions  are  not  frequent;  in  sharp  contrast  to  lesions  of  the  cortex. 
The  nature  of  the  symptoms  depends  upon  which  of  the  conducting 
fibres  from  the  cortex  are  compressed.  If  the  internal  capsule  is  pressed 
upon,  hemiplegia  follows.  With  tumors  of  the  region  of  the  optic  thal¬ 
amus  there  is  hemiansesthesia,  hemiathetosis,  or  hemichorea.  Theie  is 
frequently  involvement,  too,  of  the  functions  of  the  cranial  neives,  and 
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speech  may  be  affected.  Tumors  of  the  corpora  quadngemina  cause 
paralysis  of  the  ocular  muscles,  affections  of  hearing,  tremor,  ataxia,  and 
nystagmus.  Lesions  of  the  crura  cerebri  occasion  paralysis  of  the  oculo¬ 
motor  nerve  on  the  side  of  the  lesion;  shown  by  ptosis,  external  strabismus, 
loss  of  the  pupillary  reflex,  and  dilatation  of  the  pupil.  With  this  is 
combined  hemiplegic  paralysis,  including  the  face,  upon  the  side  opposite 
the  lesion.  There  are  also  sometimes  tremor  and  ataxia.  Hemianses- 
thesia  may  sometimes  be  present;  convulsions  are  uncommon. 

Tumors  of  the  pons  are  of  comparatively  frequent  occurrence  m  early 
life  and  seen  oftener  than  in  adults.  They  produce  a  crossed  paralysis, 
involving  the  cranial  nerves  on  the  side  of  the  tumor  and  the  extremities 
on  the  other  side,  sometimes  with  loss  of  sensation.  Which  cranial  nerves 
are  affected  depends  upon  the  position  of  the  growth.  If  the  lesion  is 
high  in  the  pons  the  cranial  nerves  escape.  If  somewhat  lower  there  is 
involvement  of  the  3d  and  5th  nerves,  with  paralysis  of  the  ocular 
muscles  as  a  very  prominent  symptom  of  the  former,  and  with  facial 
neuralgia  and  sometimes  ulceration  of  the  cornea  as  indications  of  the 
latter.  Derangement  of  these  2  nerves  is  usually  present  m  case®  of 
pontine  tumors.  If  the  lower  portion  of  the  pons  is  involved,  the  6th, 
7th  and  8th  nerves  are  affected.  There  is  then  especially  facial  paralysis, 
disturbances  of  taste;  and  sometimes  deafness.  The  general  symptoms 
are  frequently  much  less  marked  than  are  the  local  in  growths  in  the  pons. 
Convulsions  are  not  common,  but  there  is  often  rigidity  of  the  extremities 
with  increased  reflexes;  and  this  may  be  diplegic  in  type,  if  the  tumoi 
occupies  both  sides  of  the  pons.  Tumors  of  the  medulla ,  not  common  m 
children,  affect  the  last  4  of  the  cranial  nerves,  and  often  by  extension 
some  of  the  other  cranial  nerve-nuclei  as  well.  The  principle  symptoms 
are  dysphagia;  deafness;  difficulty  in  articulation;  and  involvement  of 
the  tongue.  There  is  also  often  more  or  less  severe  disturbance  of  t  e 
action  of  the  heart  and  of  respiration;  flushing,  and  sweating.  Polyuria 
and  glycosuria  have  been  reported.  There  is  frequently  also  at  first  a 
unilateral  and  later  a  bilateral  involvement  of  the  pyramidal  tracts  with 
rigidity  and  increased  reflexes;  or  the  sensory  tracts  may  be  affected  with 
consequent  ataxia  and  anaesthesia. 

Tumors  of  the  cerebellum,  oftener  seen  here  in  childhood  than  in  any 
other  one  situation,  give  rise  to  symptoms  when  the  middle  lobe  is 
diseased,  or  when  a  tumor  in  one  hemisphere  is  large  enough  to  affect  this 
lobe  by  pressure.  The  most  characteristic  indications  are  cerebellar 
ataxia,  vertigo,  and  nystagmus;  combined  with  an  early  development  o 
marked  general  symptoms,  such  as  headache;  projectile  vomiting,  optic 
neuritis,  and  rigidity  of  the  neck.  Blindness  may  develop.  The  ataxia 
may  be  so  great  that  the  gait  is  that  of  deep  intoxication;  or  the  patient 
be  entirely  unable  to  keep  from  falling.  Other  symptoms  may  arise, 
depending  upon  the  pressure  of  the  cerebellar  growth  upon  neighboring 
parts;  the  various  cranial  nerves  suffering  or  the  pyramidal  tracts  being 
compressed  with  consequent  weakness  in,  and  increased  reflex  excitabi  l  } 
of,  the  extremities.  There  is  occasionally  opisthotonos  but  seldom 
convulsive  movement.  Infratentorial  tumors  frequently  result  m 
hydrocephalus 

Tumors  of  the  pituitary  and  pineal  glands  give  rise  respectively  to 
symptoms  of  a  peculiar  nature  which  will  be  discussed  elsewhere  in  connec¬ 
tion  with  the  Ductless  Glands  and  Internal  Secretions  (pp.  842,  843,  8  o). 

Course  and  Prognosis. — In  general  the  course  is  slowly  progressive, 
although  not  at  a  uniform  rate.  Periods  of  intermission  may  sometimes 
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occur  during  which  the  condition  remains  unchanged,  these  being  followed 
by  exacerbations  of  the  symptoms;  while  in  other  cases  there  may  be  a 
rapid  and  continuous  increase  in  the  severity  of  these.  This  is  especially 
true  if  a  complicating  meningitis  develop.  The  duration  of  the  disease 
depends  upon  the  nature  of  the  growth.  Soft  sarcomata  and  gliomata 
grow  rapidly,  and  the  course  is  apt  to  be  shorter.  The  tuberculous  tumor 
is  of  longer  duration  unless  the  development  of  a  complicating  tuberculous 
meningitis  cuts  the  disease  short.  The  situation  of  a  tumor  is  also  of 
importance.  One  in  the  frontal  lobe,  for  instance,  is  liable  to  produce 
trouble  to  a  much  less  extent  than  one  involving  the  pons  or  the  medulla. 

The  duration  varies  from  several  months  to  several  years,  but  is 
usually  within  6  months  to  2  years.  Very  exceptionally  the  whole  course 
may  be  but  a  few  weeks.  The  disease  is  nearly  always  fatal,  death 
ensuing  as  the  direct  result  of  it,  or  through  some  complication,  such  as 
meningitis  or  hydrocephalus.  Sometimes  the  end  comes  suddenly; 
oftenest  it  takes  place  in  coma  with  exhaustion.  It  would  appear  possible 
for  cases  of  tumor  of  the  brain  to  recover  without  operation.  Probably 
this  is  true  of  many  cases  of  gumma  where  the  patient  has  received 
appropriate  treatment.  Tuberculous  tumors  may  become  encapsulated, 
and  partial  recovery,  or  at  least  an  arrest  of  the  disease,  take  place.  This 
event  is,  however,  very  uncommon. 

Diagnosis.— This  rests  especially  upon  the  slow  onset;  progressive 
course;  the  existence  of  such  general  symptoms  as  headache,  vertigo, 
optic  neuritis,  vomiting,  convulsions  and  mental  disturbance;  and  the 
presence  of  various  localizing  symptoms  as  described.  These  latter  are 
of  more  diagnostic  value  than  the  general  manifestations,  with  the 
exception  of  optic  neuritis,  which  is  very  suggestive  but  which  may  occur 
in  many  other  conditions.  Lumbar  puncture  may  be  employed  as  a 
diagnostic  procedure,  but  is  not  without  danger.  Only  a  small  amount 
of  fluid  should  be  withdrawn,  with  care  not  to  diminish  intracranial 
pressure  too  greatly.  The  employment  of  the  x-ray  combined  with 
injection  of  the  ventricles  with  air,  as  described  by  Dandy,1  may  be  of 
value  in  determining  the  presence  and  the  position  of  a  tumor ;  this,  too, 
being  a  procedure  not  without  danger. 

The  nature  of  the  neoplasm  can  only  occasionally  be  surmised. 
Glioma  is  the  variety  most  rapid  in  onset;  most  liable  to  exhibit  exacerba¬ 
tions  and  remissions;  and  most  likely  to  produce  sudden  apoplectiform 
seizures  during  the  course  of  the  case.  A  tuberculous  growth  is  that 
oftenest  with  the  slowest  onset  and  most  prone  to  exhibit  a  long  stationary 
period.  Tumors  in  the  pons  or  cerebellum  are  likely  to  be  tuberculous 
or  glioma tous. 

The  various  symptoms  indicating  the  situation  of  the  growth  have 
already  been  pointed  out.  Among  the  diseases  most  readily  confounded 
with  tumor  are  abscess  of  the  brain,  chronic  hydrocephalus,  tuberculous 
meningitis,  chronic  basilar  meningitis,  and  the  cerebral  form  of  polio¬ 
myelitis.  Intracranial  abscess  is  differentiated  by  the  existence  of  a 
definite  primary  cause;  a  more  rapid  and  irregular  course,  often  with  its 
characteristic  stages;  a  more  infrequent  occurrence  or  a  later  develop¬ 
ment  of  choked  discs;  less  intense  headache;  the  presence  of  fever  and 
chills  or  of  definitely  subnormal  temperature;  less  common  involvement 
of  the  cranial  nerves;  and  a  much  less  frequency  of  localizing  symptoms. 
Chronic  hydrocephalus  does  not  often  cause  diagnostic  confusion,  excepting 
as  regards  the  possibility  of  its  having  developed  as  a  condition  secondary 

1  Annals  of  Surg.,  1918,  LXVIII,  5. 
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to  tumor.  The  history  of  a  primary  hydrocephalus  is  entirely  different 
from  that  of  tumor.  Tuberculous  meningitis  can  only  be  confounded  with 
tumor  when  it  runs  an  exceptionally  slow  course.  Optic  neuritis  is,  more¬ 
over  much  less  common  and  less  marked,  and  rigidity  of  the  neck  more 
frequent.  Localizing  symptoms  less  often  appear,  and  some  degree  ot 
fever  occurs.  Lumbar  puncture  gives  a  fluid  which  is  often  slightly 
cloudy,  exhibits  evidences  of  inflammation,  and  may  show  an  increase  of 
lymphocytes  together  with  tubercle-bacilli;  while  in  tumor  the  fluid  is 
usually  of  normal  character.  In  both  conditions  it  may  be  under 
increased  pressure.  Yet  in  spite  of  these  facts  the  diagnosis  may  excep¬ 
tionally  be  extremely  difficult,  and  I  have  seen  the  failure  to  distinguish 
the  two  conditions  made  by  expert  neurologists.  Chronic  basilar 
meningitis  may  strongly  suggest  tumor  of  the  base  of  the  bram. 
occurs,  however,  chiefly  in  infancy,  and  exhibits  usually  marked  opisthot¬ 
onos,  rigidity  of  the  neck,  and  bulging  of  the  fontanelle.  Poliomyelitis 
of  the  cerebral  type  or  encephalitis  from  any  cause,  could  suggest  brain- 
tumor  with  hemiplegic  paralysis.  There  is,  however,  a  sudden  tebnle 
onset  and  the  course  of  the  case  is  entirely  different. 

Treatment. — The  only  medicinal  treatment  is  antisyphilitic  m 
cases  suspected  of  being  due  to  this  disease.  The  iodides  should  be  given 
in  full  doses  and  persistently.  In  all  other  cases  an  early  surgical  in  er- 
vention  should  be  obtained  if  the  situation  of  the  tumor  permits  of  this 
The  operation,  it  is  true,  is  a  most  serious  one;  but  the  alternative  is  still 
more  so.  Tumors  of  the  motor  region  offer  a  fairly  good  chance  ol  suc¬ 
cessful  removal.  Those  situated  elsewhere  are  less  favorable;  and  in 
some  regions,  as  in  the  cerebral  axis,  or  where  the  growths  are  multiple, 
operation  cannot  be  done.  Unfortunately  the  position  of  the  great 
majority  of  tumors  in  childhood  renders  operation  impossible.  Lven  in 
such  cases,  however,  operation  for  decompression  may  relieve  the  symp¬ 
toms  for  a  time,  delay  the  loss  of  sight,  and  prolong  life.  Radiotherapy 
of  certain  pituitary  tumors  and  of  gliomas  has  succeeded  m  some  instances 
in  alleviating  symptoms,  or  causing  their  disappearance  over  long  periods 

of  time.  , 

Palliative  treatment  consists  in  the  relief  of  nervous  symptoms 

present,  especially  headache. 

HYDROCEPHALUS 

Although  of  various  forms,  depending  upon  different  etiological 
factors  and  to  some  extent  upon  diverse  pathological  conditions,  ail 
varieties  may  be  conveniently  studied  together.  It  is  customary  o 
divide  the  disease  into  External  Hydrocephalus  and  Internal  Hydrocepha¬ 
lus,  the  latter  being  again  subdivided  into  the  Acute  and  the  Chronic 
forms.  The  condition  in  all  consists  in  an  accumulation  of  serous  fluid 
within  the  cranium. 

1.  External  Hydrocephalus 

In  this  chronic  form  of  hydrocephalus  there  is  an  excess  of  fluid  in 
the  subdural  space.  It  is  an  uncommon  disorder,  occurring  as  a  seque 
to  pachymeningitis,  seen  in  the  course  of  chronic  memngoencepha  1  is 
and  serous  meningitis,  or  encountered  where  there  has  been  either  was 
ing  or  lack  of  development  of  a  portion  of  the  brain  ( hydrocephalus  e 
vacuo).  The  fluid  is  clear  or  sometimes  blood-tinged,  and  the  amount 
generally  small;  but  sometimes  it  is  large  and  the  skull  grows  progres- 
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sively  more  distended.  There  is  no  evidence  of  inflammation  of  the 
membranes  found  at  autopsy.  Sometimes  an  external  hydrocephalus 
is  combined  with  one  of  the  internal  variety,  or  may  possibly  be  produced 
by  the  rupture  of  one  of  the  latter  form  into  the  subdural  space. 

The  symptoms  are  at  first  those  of  the  primary  causative  disorder. 
Later  the  amount  of  fluid  may  be  not  large  enough  to  produce  any  charac¬ 
teristic  manifestations;  but  in  the  cases  with  progressive  increase  of  the 
quantity  the  symptoms  are  those  seen  in  chronic  internal  hydrocephalus. 

2.  Acute  Internal  Hydrocephalus 

The  title  is  applied  synonomously  both  to  tuberculous  meningitis  and 
to  the  cases  of  serous  meningitis  in  which  the  ventricles  are  especially 
involved.  The  course  is  not  a  prolonged  one  and  the  amount  of  fluid  in 
the  ventricles  is  not  large.  The  symptoms  have  already  been  sufficiently 
described. 

3.  Chronic  Internal  Hydrocephalus 

This  variety  is  the  one  much  oftenest  seen.  It  may  be]divided  into 
congenital  and  acquired.  By  the  term  congenital  is  not  meant,  however, 
that  the  condition  is  necessarily  noticeable  at  birth,  although  this  may 
be  the  case;  but  that  the  anatomical  conditions  producing  it  are  then 
present. 

Etiology. — The  etiology  of  congenital  cases  is  not  understood.  This 
form  of  the  disease  may  be  due  to  some  abnormality  of  development, 


Fig.  362. — Hydrocephalus,  Spina  Bifida  and  Club-foot. 
From  a  patient  in  the  Children’s  Hospital  of  Philadelphia. 


and  is  not  infrequently  associated  with  other  malformations,  such  as 
spina  bifida,  harelip,  and  club-foot  (Fig.  362).  It  is  probably  oftenest  the 
result  of  an  earlier  intra-uterine  meningitis.  In  about  50  per  cent,  of 
cases  there  is  cicatricial  stenosis  of  the  aqueduct  of  Sylvius  (Dandy).1 
Maclaire2  believes  some  cases  are  due  to  the  organization  of  adhesions 
following  intracranial  hemorrhage  at  birth.  A  familial  tendency  is  some¬ 
times  observed.  Among  the  causes  of  chronic  acquired  hydrocephalus 
may  be  mentioned  cerebrospinal  fever,  abscess  or  tumor  of  the  brain, 
chronic  basilar  meningitis,  trauma,  and  syphilis.  The  exact  influence 
of  syphilis  is  as  yet  undetermined.  It  would  appear  to  have  a  positive 
influence  in  some  instances  especially  of  the  acquired  variety.  Rachitis 
has  been  believed  to  be  a  factor  in  some  cases.  Certainly  in  many  rachitic 
heads  there  seems  to  be  a  tendency  to  an  unusual  accumulation  of  fluid. 
This,  however,  is  but  temporary.  In  the  domain  of  trauma  may  be 

1  Surg.,  Gynec.  and  Obst.,  1920,  XXXI,  340. 

2  Jour.  Nerv.  and  Ment.  Dis.,  1925,  LXII,  498. 
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included  the  effect  of  operation  upon  spina  bifida,  which  not  infrequently 
is  followed  by  hydrocephalus,  or  by  an  increase  in  the  symptoms  in  cases 
where  this  is  already  present. 

The  method  of  production  of  hydrocephalus  has  received  much 
attention,  and  many  different  views  have  been  held.  The  investigations 
of  Dandy  and  Blackfan1  have  modified  former  opinions  to  some  extent. 
According  to  their  studies  the  cerebrospinal  fluid  is  secreted  by  the  choroid 
plexuses  in  the  different  ventricles.  It  finds  its  exit  through  the  aque¬ 
duct  of  Sylvius  into  the  fourth  ventricle,  and  thence  through  the  foramina 
of  Magendie  and  of  Luschka  into  the  subarachnoid  space.  It  is  absorbed 
from  the  entire  subarachnoid  space  but  more  particularly  from  the 
cerebral  portion.  The  Pacchionian  bodies  possess  no  power  of  absorp¬ 
tion,  contrary  to  the  previously  accepted  view.  Under  normal  condi¬ 
tions  there  is  a  balance  between  production  and  absorption.  This 
balance  may  be  disturbed,  and  hydrocephalus  be  produced.  Practically 
the  same  results  have  been  obtained  by  Frazier  and  Peet.2  It  becomes 
evident,  then,  that  hydrocephalus  may  be  produced  in  one  of  several 
ways:  Either  there  may  be  a  hypersecretion  from  the  choroid  plexuses 
or  due  to  the  products  of  inflammation;  or  a  diminished  absorption  from 
the  subarachnoid  spaces.  This  diminished  absorption  may  be  brought 
about  in  different  ways,  and  this  leads  to  a  secondary  classification  based 
upon  anatomical  conditions.  First  there  is  obstructive  hydrocephalus,  in 
which,  as  a  result  of  obstruction  from  some  cause,  the  fluid  cannot  obtain 
egress  from  the  ventricles  to  the  subarachnoid  spaces  where  it  can  be 
absorbed.  The  second  form  is  the  communicating.  type,  in  which  the 
communication  between  the  ventricles  and  the  spinal  subarachnoid  is 
more  or  less  open,  although  the  cerebral  subarachnoid,  where  most  of  the 
absorption  takes  place,  is  shut  off,  oftenest  by  adhesions  involving  the 
various  cisternae  (Dandy),3  (Blackfan).4  As  a  matter  of  fact  the  two 
forms  are  similar  in  that  in  each  there  is  obstruction  to  the  passage  of 
fluid.  It  is  merely  the  seat  of  the  obstruction  which  differs.  Hydio- 
cephalus  due  to  hypersecretion  of  the  choroid  plexus  is  of  rare  occurrence. 

Pathological  Anatomy. — The  characteristic  lesion  is  a  dilatation 
of  the  lateral  ventricles  with  a  corresponding  thinning  of  the  cortex  of  the 
hemispheres.  The  third  and  fourth  ventricles  may  also  be  distended,  as 
well  as  the  passages  connecting  the  ventricles,  this  depending  upon  the 
nature  of  the  cause.  The  amount  of  fluid  varies  from  a  few  ounces  only 
up  to  pint  (237.)  and  exceptionally  a  quart  (946.)  or  more.  In  the 
non-inflammatory  cases  the  fluid  is  usually  clear,  contains  no  cells  and 
but  very  little  albumin,  and  is  of  low  specific  gravity.  When  active 
inflammation  is  the  cause  of  the  disease  it  may  be  turbid  and  is  richer  in 
albumin.  A  purulent  character  occasionally  results  through  infection. 
When  the  amount  of  fluid  is  not  large,  as  is  oftener  true  of  acquired  hydro¬ 
cephalus,  only  certain  of  the  ventricles  may  be  distended,  varying  with 
the  case.  When  in  very  large  amount,  as  characteristic  chiefly  of 
congenital  hydrocephalus,  the  convolutions  are  much  flattened  and 
thinned;  and  in  such  cases  the  brain-substance  of  the  hemispheres 
may  even  appear  macroscopically  to  be  entirely  destroyed,  the  fluid 
being  contained  in  two  membranous  sacs  (Fig.  363).  Through  the 
pressure  the  basal  ganglia  become  flattened  and  the  cerebellum  like¬ 
wise,  and  the  velum  interpositum  and  septum  lucidum  disappear.  The 

1  Amer.  Jour.  Dis.  Child.,  1914,  VIII,  406;  1917,  XIV,  424. 

2  Amer.  Jour.  Physiol.,  1914,  XXXV,  268. 

3  Annals  of  Surg.,  1918,  LXVIII,  569. 

4  Amer.  Jour.  Dis.  Child.,  1919,  XVIII,  525. 
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choroid  plexus  may  be  of  natural  appearance,  or  thickened,  enlarged, 
firm,  and  unduly  vascular.  The  walls  of  the  ventricles  may  be  normal 
or  irregularly  thickened,  and  they  and  the  meninges  may  show  evi¬ 
dence  of  inflammation  in  acquired  hydrocephalus.  The  aqueduct  of 
Sylvius  and  the  foramina  of  Lusehka  and  of  Majendie  may  be  closed, 
and  the^capacity  of  the  cisterna  magna  much  diminished.  The  bones  of 
the  cranium  are  greatly  altered  in  cases  beginning  early.  They  become 
much  thinned  and  translucent;  the  sutures  are  very  wide;  the  fontanelles 
much  enlarged;  the  roof  of  the  orbit  depressed.  Naturally  all  the  changes 
described  vary  in  degree,  depending  upon  the  amount  of  fluid  and  the 


Fig.  363. — Opened  Skull  in  Hydrocephalus. 

Same  case  as  in  Fig.  364.  On  removing  the  calvarium  a  gush  of  liquid  occurred  and  a 
collapsed  sac  of  thin  membrane  remained,  all  cerebral  tissue  above  the  basal  ganglia  seem¬ 
ing  to  have  disappeared. 

pressure  exercised  by  it.  If  hydrocephalus  is  acquired  after  the  bones 
of  the  head  have  become  ossified,  either  prematurely  or  normally,  the 
skull  exhibits  no  alteration  in  character,  or  at  the  most  a  slowly  develop¬ 
ing  and  moderate  increase  in  size. 

Symptoms. — In  the  most  common  variety,  the  congenital  jorm, 
the  head  may  be  so  much  enlarged  before  birth  that  labor  is  interfered 
with,  and  in  the  worst  cases  perforation  of  the  skull  may  be  lequired. 
More  often,  however,  the  head  is  but  little,  if  any,  larger  than  normal 
at  birth,  and  no  change  is  noticed  for  a  period  varying  from  dajs  oi 
weeks  often  up  to  2  or  3  months.  Then  it  will  be  observed  that  the 
growth  of  the  cranium  in  all  directions  appears  to  be  abnormally  lapid. 
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In  well-developed  cases  the  head  has  a  shape  approaching  the  globular; 
the  parietal  regions  may  project  beyond  the  ears,  and  the  forehead  is 
overhanging  with  very  prominent  frontal  eminences  (Figs.  364;  365). 
The  fontanelles  are  wide-open  and  bulging;  the  sutures  wide  and  often 
with  Wormian  bones  situated  in  them.  The  veins  of  the  scalp  are  prom¬ 
inent  and  the  hair  scanty.  The  cranium  may  be  translucent  and  fluc¬ 
tuate  readily  in  severe  cases,  and  there  may  be  a  somewhat  tympanitic 


Fig. 


364. — Hydrocephalus. 


From  a  patient  admitted  to 
the  Children’s  Hospital  of 
Philadelphia,  Nov.  17,  aged  13 
months.  Head  large  at  birth, 
and  continued  to  increase  in 
size.  Examination  showed  the 
circumference  22^  inches 
(57  cm.),  veins  dilated,  sclera 
visible  above  iris,  arms  and  legs 
usually  rigid  and  with  tremor, 
no  optic  neuritis.  Died  Jan.  3. 


Fig.  365. — Hydrocephalus. 


Male  infant,  aged  3  days,  in  the 
Children’s  Medical  Ward  of  the  Hospi¬ 
tal  of  the  University  of  Pennsylvania. 
Condition  discoverd  on  delivery  of  the 
child  by  Caesarian  section.  Circum¬ 
ference  of  head  59  cm.  (23.2  in.). 
Length  of  body  60  cm.  (23.6  in.). 


note  on  percussion.  The  face  by  comparison  appears  unusually  small. 
The  depression  of  the  roof  of  the  orbit  causes  a  corresponding  downward 
displacement  of  the  eyeballs,  the  sclera  showing  above  the  iris,  and  the 
lower  part  of  this  latter  or  even  a  portion  of  the  pupil  being  covered  by 
the  lower  lid.  There  is  sometimes  nystagmus,  strabismus,  sluggishness 
of  the  pupils,  or  optic  atrophy.  The  external  ear  is  somewhat  depressed. 
The  degree  of  distention  of  the  head  is  very  variable.  A  circumference 
of  from  50  to  70  cm.  (19.7  to  27.6  inches)  is  not  uncommon,  and  one  of 
even  100  cm.  (39.4  inches)  has  been  reported. 
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In  addition  to  these  alterations  of  the  head  there  appear  sooner  or 
later  failure  of  satisfactory  development  of  the  body  with  general  weak¬ 
ness;  inability  to  hold  the  head  erect;  slowness  in  learning  to  sit  up  or  to 
walk;  and  either  paresis  of  a  flaccid  type,  or  a  tendency  to  spasticity  with 
marked  increase  of  the  reflexes  and  clenching  of  the  hands.  Convulsions 
are  not  uncommon.  The  digestion  may  be  disturbed,  and  much  emacia¬ 
tion  develops  as  the  case  advances.  The  intelligence  may  long  be  nor¬ 
mal,  but  oftener  there  is  some  degree  of  apathy,  dullness,  irritability, 
imperfect  speech,  and  finally  often  idiocy.  It  is  wonderful,  however, 
in  cases  in  which  the  advance  has  been  slow,  how  little  the  intellect  may 
be  affected  for  a  long  period.  One  sees  children  with  a  degree  of  intelli¬ 
gence  quite  remarkable,  considering  the  very  small  amount  of  brain- 
matter  in  the  hemispheres,  as  revealed  at  autopsy. 

In  the  acquired  cases  the  symptoms  are  usually  less  marked,  if  ossifi¬ 
cation  has  not  yet  occurred,  and  the  head  may  increase  in  size  but  little, 
owing  to  the  small  amount  of  fluid  which  accumulates  in  the  ventricles. 
After  ossification  has  taken  place,  a  small  quantity  of  fluid  may  produce 
by  its  pressure  as  severe  general  symptoms  as  is  observed  in  advanced 
congenital  cases  with  a  large  amount  present.  The  symptoms  in  this 
form  are  variable  and  uncharacteristic;  among  them  being  optic  neuritis; 
headache;  vomiting;  coma;  and  other  evidences  of  compression.  Con¬ 
tractures  and  rigidity  are  often  among  the  most  noteworthy  symptoms. 

Course  and  Prognosis. — The  course  is  extremely  variable.  Some 
cases  advance  rapidly  to  a  fatal  ending  within  a  few  weeks  after  birth; 
others  slowly  but  steadily  for  a  time  and  finally  stop  spontaneously, 
the  head  ceasing  to  grow  in  size,  and  no  increase  in  general  symptoms 
developing,  or  even  improvement  taking  place.  Such  cases,  not  numer¬ 
ous,  may  reach  adult  life.  Others  cases  exhibit  periods  of  temporary 
cessation  of  advance  alternating  with  exacerbations. 

The  prognosis  is  on  the  whole  unfavorable.  Only  the  mildest  cases 
offer  any  great  hope  of  recovery.  Those  depending  upon  syphilis  are 
to  a  degree  susceptible  of  benefit  by  antisyphilitic  treatment,  Hoch- 
singer1  having  had  16  recoveries  in  35  cases.  The  acquired  hydroceph¬ 
alus  dependent  upon  cerebrospinal  fever  presents  usually  an  unfavorable 
prognosis.  The  large  majority  of  cases  of  congenital  hydrocephalus  die 
in  the  early  years  of  life,  and  most  of  them  in  the  1st  year.  The 
cause  of  death  is  either  progressive  wasting  and  exhaustion,  or  some 
intercurrent  complication.  In  general  the  duration  of  life  is  dependent 
upon  the  rapidity  of  the  accumulation  and  the  degree  of  yielding  of  the 
bones  of  the  skull. 

Diagnosis. — In  cases  with  distinct  enlargement  of  the  head  the 
diagnosis  is  easy,  since  the  appearances  are  so  characteristic.  Rachitis 
is  the  disease  causing  most  confusion  in  these  cases,  especially  as  it  is 
not  uncommon  for  temporary  hydrocephalic  accumulation  to  be  associated 
with  rickets.  Rickets,  however,  is  distinguished  by  the  peculiarly  square 
shape  of  the  head;  the  deposition  of  bone  on  the  frontal  and  parietal 
eminences  and  about  the  fontanelles;  the  failure  of  the  head  to  increase 
rapidly  in  size;  and  the  evidences  of  the  disease  elsewhere  in  the  body. 
The  suspicion  of  hydrocephalus  is  sometimes  aroused,  too,  in  the  case  of 
children  in  the  1st  year  who  have  abnormally  large  heads  with  prominent 
foreheads,  but  in  whom  this  is  merely  an  individual  peculiarity.  Ihe 
absence  of  widely  distended  sutures  and  fontanelles  and  of  abnoimaiiy 
rapid  growth  of  the  head  will  soon  remove  all  doubt,  (bee  JNormal 
1  Studien  liber  hereditare  Syphilis,  1904,  Theil  2,  506,  516. 


652 


THE  DISEASES'OF  CHILDREN 


Growth  of  the  Head,  Vol.  I,  p.  22.)  In  acquired  cases  in  older  children, 
with  well-advanced  ossification  of  the  bones  of  the  cranium,  the  diagnosis 
of  hydrocephalus  is  often  impossible,  except  from  the  knowledge  of  the 
nature  of  the  primary  cause.  The  disorder  closely  resembles  tumor. 
The  injection  of  air  into  the  ventricles,  after  the  withdrawal  of  fluid, 
as  recommended  by  Dandy,1  and  then  the  examination  by  the  z-ray 
(ventriculography),  has  proven  of  value  in  outlining  conditions  not  other¬ 
wise  clearly  recognizable.  It  is  not  without  danger,  and  death  has 
followed  the  procedure.  The  interior  of  the  ventricles  has  been  examined 
through  a  small  cystoscope  (ventriculoscopy)  by  Dandy2  and  Fay  and 
Grant.3 

The  diagnosis  of  the  type  of  hydrocephalus  is  a  matter  of  interest. 
As  shown  by  Dandy  and  Blackfan,  if  a  solution  of  neutral  phenolsulphone- 
phthalein  is  injected  into  one  of  the  ventricles,  the  dye  appears  within  3 
minutes  in  the  fluid  obtained  by  lumbar  puncture  or  cisterna-puncture, 
if  no  obstruction  is  offered  to  the  flow  of  fluid  from  the  ventricles.  Under 
normal  conditions,  if  a  known  amount  of  phenolsulphonephthalein  is 
injected  into  the  spinal  canal  or  into  the  ventricles  and  its  excretion  in  the 
urine  estimated,  the  presence  and  degree  of  communicating  hydrocephalus 
can  be  determined.  After  ventricular  injection  it  should  normally 
appear  in  the  urine  in  from  10  to  12  minutes,  and  during  2  hours  from  12 
to  20  per  cent,  of  it  should  be  eliminated.  After  injection  into  the  spinal 
subarachnoid  space  it  should  appear  in  the  urine  in  from  6  to  8  minutes, 
from  35  to  60  per  cent,  being  excreted  in  2  hours.  In  cases  of  the  com¬ 
municating  type  of  hydrocephalus,  the  difficulty  being  one  of  absorption, 
the  dye,  injected  into  the  ventricle  or  into  the  spinal  subarachnoid  space, 
is  absorbed  from  the  latter  very  slowly  and  elimination  by  the  kidneys 
is  much  retarded.  When  the  patient  is  suffering  from  the  obstructive 
type  of  hydrocephalus  the  solution  injected  into  the  ventricle  does  not 
enter  the  spinal  subarachnoid  space  before  from  30  to  50  minutes  if  at  all. 

There  have  been  no  satisfactory  procedures  for  calculating  the  degree 
of  hydrocephalus  and  the  actual  amount  of  fluid  present.  More  recently 
Mitchell  and  Zeligs4  have  devised  a  method  based  upon  colorimetric 
estimation.  After  determining  the  type  of  hydrocephalus  present  in 
the  manner  just  detailed,  1  c.c.  (0.03  fl.  oz.)  of  a  neutral  phenolsulphon¬ 
ephthalein  solution  is  injected  into  the  ventricle.  In  30  minutes  some  of 
this  is  removed  and  the  amount  of  the  dye  present  in  1  c.c.  (0.03  fl.  oz.) 
determined  by  the  usual  colorimetric  procedure.  Should,  this  show,  for 
instance,  that  the  1  c.c.  contains  1  per  cent,  of  the  amount  of  dye  used, 
it  is  obvious  that  the  total  amount  of  fluid  in  the  ventricles  must  be  100 
c.c.  (3.38  fl.  oz.).  A  slight  modification  of  the  process  is  required  if  the 
hydrocephalus  is  of  the  communicating  type.  Full  description  of  the 
details  necessary  in  employment  of  the  test  will  be  found  in  the  original 
publication. 

Treatment. — None  of  the  various  methods  of  treatment  by  drugs 
proposed  in  the  past  have  proven  of  any  value,  except  the  employment  of 
mercury  and  of  the  iodides  in  cases  the  result  of  syphilis.  Certainly 
in  all  instances  presumably  syphilitic  this  treatment  should  be  tried, 
and  even  in  those  probably  not  of  this  nature  the  effort  to  aid  in  this  way 
should  be  made.  The  administration  of  thyroid  extract  has  been  urged 

Annals  of  Surg.,  1918,  LXVIII,  5. 

2  Johns  Hopk.  Hosp.  Bull.,  1922,  XXXIII,  189. 

3  Jour.  Amer.  Med.  Assoc.,  1923,  LXXX,  461. 

4Amer.  Jour.  Dis.  Child.,  1925,  XXX,  189. 
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by  Frazier1  in  cases  dependent  upon  hypersecretion,  on  the  ground  that 
this  substance  has  a  distinctly  inhibitory  effect  upon  the  secretion  from 
the  choroid  plexus.  Marriott2  was  able  to  increase  the  absorption  of 
cerebrospinal  fluid  in  a  few  instances  of  the  communicating  type  by 
the  administration  of  about  0.2  grams  (3  grains)  of  theobromin  sodio- 
salicylate  (diuretin)  3  times  a  day.  External  pressure  of  the  head,  as  by 
bandages,  has  been  advocated  in  the  hope  of  inducing  absorption.  It 
must  be  done  guardedly  if  at  all,  and  does  not  seem  to  be  a  logical  pro¬ 
cedure.  I  have  never  seen  any  benefit  follow.  Various  operative  meas¬ 
ures  have  been  proposed.  Among  them  lumbar  puncture  is  employed  to 
relieve  the  intracranial  pressure.  This  it  will  sometimes  do  if  there  is 
no  mechanical  obstruction  existing  in  the  passages  from  the  ventricles 
to  the  spinal  subarachnoidal  space;  and  by  its  frequent  repetition  un¬ 
doubted  relief  is  sometimes  given;  but  this  is  usually  only  temporary. 
A  trial  of  it  should,  however,  certainly  be  made.  The  same  is  true  of 
puncture  of  the  ventricles  when  lumbar  puncture  does  not  avail.  Various 
efforts  have  been  put  forth  to  establish  permanent  drainage  of  the  ven¬ 
tricular  fluid  into  the  subarachnoid  space,  the  subcutaneous  tissue,  the 
jugular  vein,  and  elsewhere.  There  have  been  a  few  remarkable  cases  of 
improvement,  but  the  operations  are  serious  ones,  and  the  mortality  is 
high.  Puncture  of  the  corpus  callosum  is  probably  one  of  the  simplest 
procedures,  but  any  benefit  obtained,  is  but  temporary. .  Dandy3  has 
proposed  removal  of  the  choroid  plexus  in  cases  of  communicating  hydro¬ 
cephalus,  and  has  performed  the  operation  with  success.  Ligature  of 
the  common  carotids  is  another  procedure  designed  to  decrease  secretion 
which  has  resulted  in  some  benefit  (Fraser  and  Dott).4  In  cases  due  to 
closure  of  the  aqueduct  of  Sylvius,  Dandy0  has  attempted  reconstruction 
of  this  passage.  All  other  treatment  is  supportive  and  symptomatic. 


ATROPHY  AND  SCLEROSIS  OF  THE  BRAIN 

1.  General  or  Local  Atrophy  of  the  Hemispheres.  This  condi¬ 
tion  as  encountered  in  early  life  is  always  a  secondary  process  or  a  mal¬ 
formation.  It  may  be  seen,  for  instance,  in  the  porencephalus  and  the 
agenesis  corticalis  occurring  as  congenital  affections  (pp.  595,  597),  or  may 
result  later  from  compression  by  a  hydrocephalic  effusion.  As  a  more 
local  process  it  may  be  due  to  the  pressure  exerted  by  tumors  or  to  a 
meningo-encephalitis,  perhaps  of  a  syphilitic  nature,  or  may  be  the  result 
of  hemorrhage.  It  is  seen,  too,  as  a  sequel  to  conditions  of  long-contin¬ 
ued  or  extreme  exhaustion,  such  as  marantic  states  produced  in  any  way. 
Atrophy  of  the  nervous  element  is  commonly  combined  with  a  ceitam 
degree  of  sclerosing  process,  exhibited  in  the  increase  of  the  connects  e 
tissue.  The  affection  may  involve  only  a  few  convolutions,  or  a  laigei 
portion  of  one  or  both  hemispheres.  The  basal  ganglia  ma}r  share  m  the 
process,  or  the  cerebellum  to  some  extent;  and  secondary  degeneration 
may  follow  in  the  pyramidal  tracts  of  the  spinal  cord.  The  pnmai y 
symptoms  are  those  of  the  original  disease;  and  those  developing  latei 
are  to  be  classed  among  the  manifestations  of  infantile  ceieoial  paiaiy- 
sis  (p  657) 

2.  Tuberous  Sclerosis. — The  uncommon  affection  described  under 
this  title  by  Bourneville,6  the  cause  of  which  is  unknown,  is  charactenze 

1  Amer.  Jour.  Dis.  Child.,  1916,  XI,  95. 

2  Amer.  Jour.  Dis.  Child.,  1924,  XXVIII,  4/9. 

3  Ann.  of  Surg.,  1918,  LX\  III,  569. 

4  Brit.  Jour.  Surg.,  1922,  X,  165. 

5  Surg.,  Gynec.  and  Obst.,  1920,  XXXI,  340. 

6  Arch,  de  Neurol.,  1880,  I,  81. 
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anatomically  by  the  development  of  rounded,  pea-sized  or  larger,  nodu¬ 
lar  masses  scattered  upon  the  cortex,  extending  into  the  gray  matter 
beneath,  and  occurring  also  within  the  ventricles.  They  consist  chiefly 
of  hypertrophy  of  the  glial  tissue,  with  cells  believed  to  be  ganglion-cells. 
The  disease  is  probably  a  developmental  disturbance,  the  lesions 
beginning  to  appear  soon  after  birth  or  even  before  it.  The  symptoms, 
too,  are  observed  soon  after  birth  in  most  instances,  the  most  marked 
one  consisting  in  a  great  diminution  of  the  intelligence  even  to  the  degree 
of  idiocy.  Convulsions  generally  appear  in  the  early  months  of  life  and 
are  frequently  repeated.  Paralysis,  with  or  without  contractures,  may 
develop.  The  diagnosis  rests  upon  the  combination  of  these  symptoms 
with  tumor-formation  in  the  heart,  the  kidneys,  and  the  skin  especially 
of  the  face,  where  the  condition  of  adenoma  sebaceum  is  found.  The 
tumors  have  been  observed  in  the  retina  by  Hoeve.1  The  prognosis 
is  unfavorable,  although  a  fatal  ending  sometimes  is  deferred  until  early 
adult  life.  The  subject  has  recently  received  a  critical  study  by  Freeman.2 

3.  Diffuse  Cerebral  Sclerosis. — This  is  a  very  uncommon 
acquired  form,  beginning  oftenest  in  infancy.  Hereditary  syphilis,  fetal 
meningitis,  and  trauma  of  the  head  have  been  assigned  as  causes.  The 
pathological  process  is  a  degeneration  of  the  nervous  tissue  ending  in 
proliferation  of  the  glial  element,  and  a  diffuse  sclerosis  of  the  base  of  the 
brain,  the  medulla,  and  the  spinal  cord.  The  white  matter  is  affected 
more  than  the  cortex.  The  disease  has  certain  special  clinical  charac¬ 
teristics;  principally  a  progressive  decrease  of  intelligence,  difficulty  in 
speech,  slowness  in  movement,  ocular  paralysis,  and  wide-spread  and 
finally  extensive  rigidity  with  contractures.  There  may  be  nystagmus, 
tremor,  and  ataxic  movements;  and  epileptiform  convulsions  may 
occur.  The  course  is  of  short  duration  and  the  termination  fatal. 

4.  Lobar  Sclerosis. — This  unusual  affection  is  congenital  in  origin, 
or  develops  in  early  life.  It  is  probably  secondary  to  a  variety  of  causes, 
such  as  thrombosis  or  meningo-encephalitis.  It  may  effect  one  or  both 
hemispheres,  with  a  lobar  distribution.  The  histological  changes  consist 
in  a  decided  increase  of  the  glial  tissue,  with  degeneration  of  the  gan¬ 
glion-cells  and  nerve-fibres.  The  symptoms  vary  with  the  region  of  the 
brain  involved,  but  are  oftenest  motor  in  nature,  consisting  of  those 
seen  in  infantile  cerebral  palsy.  The  intelligence  suffers  also  to  various 
degrees. 

5.  Nuclear  Atrophy. — In  one  variety  of  atrophy,  uncommon  in 
early  life,  the  process,  which  is  degenerative,  is  limited  to  the  cranial 
nerve-nuclei  ( nuclear  ophthalmoplegia ;  nuclear  bulbar  palsy).  Some  of 
the  cases  of  this  nuclear  atrophy  are  merely  instances  of  the  nuclear  locali¬ 
zation  of  poliomyelitis.  Others  depend  upon  syphilis  or  the  acute  infec¬ 
tious  diseases ;  and  in  some  there  is  a  familial  tendency.  There  occurs  also 
a  nuclear  aplasia  (p.  596),  which  may  be  very  similar  to  the  nuclear 
atrophy  in  its  symptoms,  but  differs  pathologically  in  that  it  consists  in  a 
congenital  failure  of  development  of  the  nuclei.  Cases  in  which  the 
symptoms  are  due  to  a  poliomyelitis  or  an  aplasia  do  not  exhibit  a  pro¬ 
gressive  course.  On  the  other  hand,  in  the  more  typical  cases  of  nuclear 
atrophy,  not  dependent  upon  either  of  these  conditions,  the  course  is 
progressively  unfavorable  to  a  fatal  ending,  although  often  with  inter¬ 
ruptions  and  remissions,  and  only  exceptionally  with  a  permanent  ces¬ 
sation  of  advance.  In  progressive  nuclear  ophthalmoplegia  some  or  all  of 

1  Graefe’s  Arch.  f.  Opthalmol.,  1921,  CV,  880. 

2  Arch,  of  Neurol,  and  Psychiat.,  1922,  VIII,  614. 
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the  external  ocular  movements  are  involved,  ptosis  being  often  the  earliest 
symptom.  In  'progressive  bulbar  palsy  various  nuclei  in  the  pons  and 
medulla  are  affected.  There  is  then  increasing  difficulty  in  articulation 
and  in  swallowing;  disappearance  of  facial  expression;  tremor  of  the 
tongue;  inability  to  retain  the  saliva  in  the  mouth;  palatal  paralysis; 
hoarseness;  and  interference  with  respiration  and  cardiac  action. 

6.  Disseminated  Sclerosis  of  the  Brain  and  Spinal  Cord. — 
Cases  of  this  disease  have  repeatedly  been  reported  as  occurring  in 
childhood;  but,  although  an  affection  of  adolescence  and  early  adult 
life,  it  would  seem,  in  fact,  to  be  uncommon  at  periods  previous  to  this. 
Frankl-Hochwart1  found  in  206  cases  diagnosed  as  multiple  sclerosis  only 
8  in  the  first  10  years.  Most  frequently  the  disease  appears  to  be  a  pri¬ 
mary  one,  but  it  may  occur  as  an  affection  secondary  to  the  acute 
infectious  diseases. 

The  lesions  involve  both  brain  and  spinal  cord,  and  consist  of  a 
sclerosis,  or,  in  the  primary  cases,  a  gliosis  analogous  to  a  tumor-forma¬ 
tion.  They  occur  as  greyish-red,  firm  patches,  greatly  varying  in  size, 
and  occupying  indifferently  the  white  or  the  grey  matter.  They  are 
usually  most  numerous  in  the  cerebrum,  especially  about  the  ventricles, 
and  in  the  cerebellum,  pons,  medulla,  and  basal  ganglia;  but  the  cord  is 
always  involved  as  well,  chiefly  in  the  cervical  region  and  the  lateral 
tracts.  Histologically  there  is  a  disappearance  to  a  large  extent  of  the 
medullary  sheaths,  with  preservation  of  the  axis-cylinders  and  ganglion- 
cells,  at  least  until  late  in  the  disease.  The  special  feature  is  a  great 
proliferation  of  the  neuroglia.  The  meninges  and  the  blood-vessels 
exhibit  no  characteristic  alterations. 

The  symptoms  necessarily  vary  greatly,  depending  upon  the  seat  of 
the  lesions.  The  most  characteristic  are  scanning  speech;  intention- 
tremor;  nystagmus;  bilateral  or  unilateral  spastic  paresis,  particularly  of 
the  legs;  and  increase  of  the  tendon-reflexes.  Disturbance  in  the  dis¬ 
tribution  of  any  of  the  cranial  nerves  may  occur,  especially  in  the  eyes. 
Anaesthesia  or  parsesthesia  in  different  regions  is  often  seen.  Some  degree 
of  mental  deficiency  is  not  uncommon. 

The  onset  of  the  disease  is  slow  and  insidious;  the  course  chronic, 
with  remissions  and  acute  exacerbations;  yet  on  the  whole  progressive, 
with  development  from  time  to  time  of  new  symptoms  indicating  the 
extension  of  the  process  to  new  regions.  The  prognosis  is  unfavorable. 
The  diagnosis  rests  upon  the  features  detailed,  but  is  difficult  and  uncer¬ 
tain  in  the  absence  of  a  post-morten  examination,  since  any  or  all  of  the 
symptoms  may  occur  in  childhood  and  yet  the  disseminated  lesions  of 
this  disease  be  absent. 

HYPERTROPHY  OF  THE  BRAIN 

In  the  form  of  a  true  hypertrophy  it  is  doubtful  whether  this  affection 
exists.  There  is,  however,  a  hypertrophic  encephalitis  in  children,  but 
of  uncommon  occurrence.  It  is  seen  in  the  first  years  of  life,  especially 
in  connection  with  rachitis,  but  may  be  associated  with  other  conditions, 
such  as  disorders  of  the  thymus  gland  or  of  the  adrenals,  or  may  be 
congenital.  The  lesions  consist  especially  in  a  hyperplasia  of  the  neurog¬ 
lia,  although  the  nervous  tissue  may  be  involved  to  some  extent.  As  the 
neuroglia  increases  the  nervous  elements  degenerate.  Ihe  cerebrum  is 
most  involved,  and  the  total  weight  and  size  of  the  brain  may  be  decidedly 
above  normal.  The  convolutions  are  flattened  and  are  firmer  and  dr;yei 
1  Arb.  aus  dem  neurol.  Inst,  an  der  Wien.  Univ.,  1903,  X,  19. 
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than  normal,  and  the  cerebral  fluid  is  greatly  diminished.  The  earliest 
symptoms  consist  of  fretfulness,  disturbance  of  sleep,  headache,  and  other 
evidences  of  cerebral  irritation,  much  as  in  chronic  hydrocephalus.  The 
diagnosis  is  rendered  still  more  difficult  by  the  gradually  augmenting  size 
of  the  head,  if  the  condition  of  the  sutures  permits  of  this,  the  appearance 
being  that  of  hydrocephalus.  The  prognosis  is  entirely  unfavorable. 
As  the  disease  advances,  symptoms  of  increasing  pressure  are  seen,  with 
enfeeblement  of  body  and  of  mind,  a  stuporous  state,  and  finally  occasional 
or  terminal  convulsions. 

Megacephalus.— In  addition  to  the  form  of  hypertrophy  described 
there  exist  in  many  premature  infants  the  presence  of  an  abnormally  large 
head  and  large  brain,  to  which  the  title  Megacephalus  has  been  applied. 
It  is  seen  especially  in  the  smallest  subjects,  but  is  present  in  the  large 
majority  of  premature  infants  of  a.  weight  not  exceeding  2500  grams 
(5.51  lbs.).  The  condition  makes  its  appearance  about  the  2nd  month 
of  life  and  the  maximum  growth  is  observed  at  from  the  6th  to  the  8th 
month,  after  which  normal  relative  proportions  are  gradually  attained. 
The  fontanelles  are  unduly  wide  and  the  head  suggests  hydrocephalus, 
but  although  there  is  increase  of  pressure  as  shown  by  lumbar  puncture, 
at  autopsy  there  is  no  evidence  of  hydrocephalus  found.  In  a  few  cases 
we  have  been  able  to  make  the  differential  diagnosis  by  determining  the 
amount  of  cerebrospinal  fluid  in  the  manner  already  described  (p.  652). 
The  affection  appears  to  be  merely  an  early  and  steady  increase  of  the 
growth  of  the  brain,  without  the  rest  of  the  body  starting  to  develop 
properly.  Rosenstern,1  however,  believes  there  is  present  an  actual 
pathological  hypertrophy  of  the  brain.  Although  rachitis  is  so  prone  to 
develop  in  premature  infants,  megacephalus  can  hardly  be  attributed  to 
it,  because  it  appears  at  a  somewhat  earlier  period  than  does  rachitic 
enlargement  of  the  head.  (See  also  Yllpo;2  J.  Hess.3) 

JUVENILE  GENERAL  PARALYSIS 
(Paralytic  Dementia;  General  Paresis;  Progressive  Dementia) 

Etiology. — Only  brief  reference  will  be  made  to  this  disease,  because 
of  its  rarity  in  children.  It  is,  however,  more  frequently  encountered  at 
this  period  than  is  another  manifestation  of  syphilis  of  the  nervous  system 
viz;  tabes  dorsalis  (p.  682).  It  is  not  often  seen  before  about  12  years 
of  age  or  later,  and  still  less  often  before  8  or  9  years,  although  Zappert.4 
observed  a  case  of  the  age  of  5  years.  Thiry5  collected  the  records  of  58 
cases  in  individuals  of  20  years  of  age  or  less,  18  of  the  patients  being  not 
over  12  years,  the  youngest  8  years.  The  number  has  been  largely 
increased  since  then  (Leonard6  about  250  cases).  Krapelen7  reports  in 
detail  39  cases  in  children  occurring  among  2184  admissions  to  the  psy¬ 
chiatric  clinic  at  Munich.  More  girls  are  attacked  than  boys. 

Pathological  Anatomy. — The  lesions  consist  of  an  atrophic  condi¬ 
tion  of  the  whole  brain,  but  especially  of  the  convolutions;  the  result, 
apparently,  of  a  diffuse  chronic  meningo-encephalitis.  The  ventricles 
are  dilated;  a  varying  degree  of  chronic  leptomeningitis  is  present;  the 

1  Zeitschr.  f.  Kinderheilk.,  1922,  XXXII,  129. 

2  Zeitschr.  f.  Kinderheilk.,  1919,  Orig.,  XX,  202. 

3  Premature  and  Congenitally  Diseased  Infants,  1922,  307. 

4  Pfaundler  und  Schlossmann,  Handb.  der  Kinderheilk.,  1906,  lib,  661. 

6  These  de  Nancy,  1898. 

6  Illinois  Med.  Journ.,  1915,  XXVII,  443.  no1 

7  Ueber  die  juvenile  Paralyse,  1920.  Ref.  Pollock,  Amer.  Jour.  Dis.  Child.,  1921, 
XXII,  320. 
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connective  tissue  of  the  brain  and  meninges  is  hyperplastic;  there  is  a 
syphilitic  endarteritis;  and  the  nerve-cells  and  fibres  of  the  cortex  have 
more  or  less  disappeared.  The  spinal  cord  may  also  exhibit  lesions, 
principally  in  the  form  of  degeneration  of  the  pyramidal  tracts  and  of  the 
posterior  columns. 

Symptoms. — The  symptoms  come  on  very  insidiously  and  are 
chiefly  those  characteristic  of  the  disease  as  encountered  later  in  life, 
except  that  some  degree  of  mental  defect  may  have  been  observed  from 
infancy.  In  brief  they  may  be  divided  into  somatic  and  psychical.  The 
former  consist  in  a  gradual  increase  of  hesitation  and  indistinctness 
in  speech;  Argyll-Robertson  pupil;  inequality  of  the  pupils;  ataxia; 
tremor  of  the  lips  and  tongue;  unsteadiness  of  gait;  exaggeration  of 
tendon-reflexes  and  other  spastic  symptoms  suggesting  spastic  diplegia; 
increasing  weakness  in  the  limbs,  and  often  a  stunting  of  growth.  Pecul¬ 
iar  chewing  or  sucking  movements  constitute  a  common  symptom  in 
early  life.  There  are  also  sudden  characteristic  paralytic  attacks  with 
vertigo,  loss  of  speech,  headache,  local  paralyses,  or  epileptic  seizures  with 
loss  of  consciousness.  The  psychical  disturbances  comprise  a  progressive 
diminution  of  intellectual  power,  with  loss  of  interest  in  the  surroundings, 
listlessness,  depression,  and  inability  to  perform  many  acts  formerly  done 
with  ease.  Hallucinations  and  delusions  are  much  less  common  than  in 
adult  life.  In  the  later  stages  the  mental  condition  is  that  of  dementia; 
while  the  body  wastes,  rigidities  and  contractures  develop,  and  there  is 
paralysis  of  the  sphincters. 

The  prognosis  is  entirely  unfavorable,  and  the  occurrences  of  tem¬ 
porary  improvement  seen  in  adult  life  are  not  often  observed  before  this 
period.  The  duration  of  the  disease  is  variable,  death  taking  place  in 
from  a  few  months  to  several  years,  the  average  time  being  3  to  4  years, 
the  course  being  rather  longer  than  in  adults.  Before  the  end  is  reached 
the  symptoms  of  tabes  may  become  associated,  and  the  child  exhibit  loss 
of  knee-jerks,  pain  and  optic  atrophy.  The  diagnosis  rests  upon  the 
slow  onset  and  course,  the  principal  diagnostic  symptoms  being  the 
gradual  loss  of  mental  power,  the  Argyll-Robertson  pupil,  affection  of 
speech,  and  the  general  physical  deterioration.  In  addition  there  may 
be  other  evidences  of  the  presence  of  syphilis,  while  a  Wassermann  reac¬ 
tion  may  be  obtainable  in  the  blood,  and  the  cerebrospinal  fluid  show  a 
lymphocytosis,  increased  globulin,  a  colloidal  gold  test  positive  in  the 
syphilitic  zone,  as  well  as  a  positive  Wassermann  reaction.  Vigorous 
antisyphilitic  treatment  should  be  carried  out,  including  intraspinal 
injections  of  arsphenaminized  serum  (see  Vol.  I,  p.  678),  though  without 
the  expectation  of  marked  benefit.  We  have  not  encountered  any  report 
of  the  application  in  children  of  the  malarial  treatment  of  the  condition. 

INFANTILE  CEREBRAL  PARALYSIS 

The  condition  designated  by  this  title  is  of  frequent  occurrence.  It 
is  in  no  instance  a  primary  disease,  but  is  composed  of  the  terminal  group 
of  symptoms  secondary  to  a  number  of  intracranial  affections;  varying 
much,  yet  brought  together  here  for  convenience  of  study.  T  he  paralyses 
produced  by  hydrocephalus,  tumor,  abscess,  and  polioencephalitis  have 
been  discussed  in  other  sections  and  are  not  considered  here.  Infantile 
cerebral  paralysis  may  be  subdivided  in  various  ways  according  to  the 
cause,  the  period  of  life,  and  the  distribution  and  nature  of  the  paralysis. 
Based  upon  the  last  of  these  the  disease  resolves  itself  into  (1)  Spastic 
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hemiplegia,  and  (2)  Spastic  diplegia  and  paraplegia ;  while  following  the 
classification  of  Sachs,1  according  to  the  time  of  development,  one  may 
speak  of  (1)  Paralysis  of  intrauterine  origin;  (1)  Birth  or  natal  palsy; 
(3)  Acute  acquired  paralysis,  or  postnatal  palsy. 

Of  these  groups  of  cases  the  antenatal  is  less  common  than  the  other 
two.  The  symptoms  here  are  present  at  birth,  even  although  discovered 
only  later.  In  the  palsies  produced  at  birth,  perhaps  the  most  frequent 
variety,  the  symptoms  develop  suddenly  soon  after  this.  The  postnatal 
cases  may  occur  at  any  time  in  early  life,  but  the  large  majority  begin  in 
infancy  and  early  childhood.  With  respect  to  the  distribution  of  the 
paralysis,  the  prenatal  cases  are  oftenest  diplegic  or  paraplegic,  and  this 
is  true,  likewise,  of  the  birth  palsies.  The  acquired  paralyses  are  much 
oftener  hemiplegic,  and  almost  all  cases  occurring  after  3  years  of  age 
are  of  this  nature.  As  to  the  relative  frequency  of  the  different  forms  of 
paralysis,  Sachs2  found  in  225  cases,  156  with  hemiplegia,  and  69  with 
diplegia  or  paraplegia.  Taking  all  the  cases  together  fully  66  per  cent, 
began  in  the  first  3  years  of  life. 

Etiology  and  Pathological  Anatomy. — The  lesions  and  causes 
are  well  shown  in  the  following  table  given  by  Sachs. 


Table  108. — Classification  of  Infantile  Cerebral  Palsies 


Groups. 

Morbid  Lesion. 

I.  Paralyses  of  intra-uterine 
onset . 

Large  cerebral  defects.  (Porencephaly.) 

Defective  development  of  pyramidal  tracts, 
j  Agenesis  corticalis.  (Highest  nerve  elements  in- 
[  volved.) 

11  Birth-palsies . 

[  Meningeal  hemorrhage,  rarely  intracerebral  hem- 
|  orrhage.  Later  conditions:  Meningo-encephalitis 
{  chronica,  sclerosis,  and  cysts;  partial  atrophies. 

III.  Acute  (acquired)  Palsies. 

Hemorrhage  (meningeal,  and  rarely  intracerebral); 
thrombosis  (from  syphilitic  endarteritis  and  in 
marantic  conditions);  embolism.  Later  conditions: 
Atrophy,  cysts,  and  sclerosis  (diffuse  and  lobar). 
Meningitis  chronica. 

Hydrocephalus  (seldom  the  sole  cause). 

Primary  encephalitis;  polioencephalitis  acuta 
(Strumpell). 

1.  Paralysis  of  Intrauterine  Origin. — The  condition  of  the  mother 
before  parturition  may  have  some  bearing;  and  it  is  very  possible  that 
injuries  received  by  her,  such  as  blows  upon  the  abdomen,  may  produce 
damage  to  the  brain  of  the  fetus.  Among  the  lesions  of  large  size  are 
cysts,  microcephalus,  and  porencephalus  of  various  forms  (see  p.  595); 
which  may  be  the  result  of  hemorrhage,  thrombosis,  meningo-encephali- 
tis,  or  defective  development.  An  imperfect  formation  of  the  cells  of 
the  cortex,  especially  the  pyramidal  cells  (Agenesis  Corticalis,  see  p.  597), 
is  an  occasional  cause.  Of  the  same  nature  is  the  imperfect  structure  of 
the  brain  present  in  prematurely  born  children,  which  is  normal  for  the 
age  to  which  they  had  attained  at  birth,  but  not  suitable  for  an  infant 
after  birth.  This  readily  gives  rise  to  spasmodic  and  paralytic  symptoms 
which,  although  appearing  at  or  shortly  after  birth,  are  in  reality  depend¬ 
ent  upon  conditions  belonging  to  intrauterine  life. 

1  Nervous  Diseases  of  Childhood,  1905,  447. 

2  Loc.  cit.,  433. 
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2.  Birth-palsies.  The  primary  factor  in  nearly  all  such  cases  is 
meningeal  hemorrhage  produced  in  various  ways,  but  often  the  result 
of  trauma  incurred  during  birth.  (See  Vol.  I,  p.  299;  Vol.  II,  p.  601.) 
This  is  oftenest  the  result  of  long-continued,  difficult  labor.  In  other 
less  frequent  instances  the  hemorrhage  would  appear  to  be  produced  by 
a  too  hurried  birth,  with  the  great  and  rapidly  changing  internal  pressure 
which  results.  It  also  occurs  readily  in  premature  infants  on  account  of 
the  undue  weakness  of  the  imperfectly  developed  vessels.  The  effusion  of 
blood  is  commonly  from  the  pial  vessels;  sometimes  from  the  longitudinal 
sinus.  It  is  most  frequently  vertical  in  breech-presentations,  and  basilar 
in  vertex-presentations;  but  to  this  there  are  exceptions.  The  various 
lesions  found  secondary  to  the  meningeal  hemorrhage  are  shown  in  the 
table  as  given,  and  have  been  described  under  Meningeal  Hemorrhage 
(p.  601).  In  about  25  per  cent,  of  the  cases  the  spinal  cord  is  affected 
also. 

3.  Post  Natal  Palsies  (. Acquired  Palsies). — A  large  number  of  patho¬ 
logical  lesions  have  been  found  (see  table),  many  of  which  are  only 
terminal  processes.  The  primary  lesions  are  most  frequently  hemor¬ 
rhage,  thrombosis,  embolism,  and  encephalitis;  the  latter  dependent  upon 
gastrointestinal  disorders  or  upon  some  of  the  infectious  diseases,  includ¬ 
ing  the  cerebral  form  of  poliomyelitis.  The  method  of  production  in 
these  cases  has  been  discussed  in  the  separate  chapters  treating  of  them. 
Of  these  causes  meningeal  hemorrhage  is  the  most  frequent;  intracerebral 
hemorrhage  being  rare.  Embolism  also  is  an  exceptional  etiological 
factor,  but  thrombosis  of  the  vessels  and  sinuses  is  more  frequently  seen. 
Diffuse  sclerosis  of  the  brain  is  an  unusual  cause  (p.  654),  and  very 
probably  hereditary  syphilis  may  be  an  agent  through  the  production 
of  a  chronic  syphilitic  meningitis. 

Symptoms. — For  convenience  of  clinical  study  the  cases  may  be 
divided  into  (A)  hemiplegia;  (B)  diplegia  and  paraplegia.  Pure  mono¬ 
plegia  is  so  rare  that  it  may  be  disregarded. 

(A)  Infantile  Hemiplegia. — The  term  infantile  is  used  here  in  a 
broad  sense,  including  infancy  and  childhood,  and  is  applicable  on 
account  of  the  great  preponderance  of  incidence  during  the  first  of  these 
periods.  In  the  majority  the  disease  is  of  the  acquired  variety,  and  seen 
oftenest  from  a  few  months  up  to  3  years  of  age.  In  80  cases  studied  by 
Gowers,1  not  including  any  cases  developing  at  birth,  60  per  cent,  occurred 
in  the  first  2  years  of  life,  and  about  88  per  cent,  in  the  first  5  years. 
Comparatively  few  hemiplegias  are  of  the  natal  or  prenatal  class.  As 
regards  the  relative  frequency  of  hemiplegia  and  diplegia,  Sachs  and 
Peterson2  found  105  hemiplegias  in  140  cases  of  cerebral  paralysis;  while 
in  Osier’s3  151  cases  there  were  120  of  hemiplegia.  In  both  these  series 
the  studies  were  made  for  the  most  part  on  subjects  past  the  periods  of 
infancy  and  early  childhood;  and  since  most  of  the  diplegias  are  short¬ 
lived,  the  incidence  of  this  latter  form  of  cerebral  paralysis  is  certainly 
greater  than  these  figures  indicate.  In  fact,  it  is  probable  that  the 
majority  of  the  cases  occurring  in  infancy  are  instances  of  diplegia  (Holt 
and  Howland).4 

The  onset  of  hemiplegia  is  usually  sudden,  the  first  symptom  being 
often  a  prolonged  convulsive  attack,  most  marked  on,  or  confined  to,  one 
side  of  the  body.  This  may  sometimes  last  with  interruptions  over 

1  Dis.  of  the  Nerv.  Syst.,  1888,  Amer.  edit.,  840. 

2  Jour.  Nerv.  and  Ment.  Dis.,  1890,  XVII,  295. 

3  Cereb.  Palsies  of  Child.,  1889,  4. 

4  Dis.  of  Inf.  and  Child.,  1922,  754. 
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several  days.  Convulsions  marked  the  onset  in  52  of  97  cases  collected 
by  Osier,1  and  in  43  of  88  cases  reported  by  Wallenberg.2  The  tempera¬ 
ture  may  be  elevated;  the  consciousness  is  lost  between  the  convulsive 
seizures  if  the  case  is  severe.  Paralysis  of  a  hemiplegic  nature,  including 
the  face  on  the  affected  side,  appears  early,  but  often  may  be  overlooked 
on  account  of  the  gravity  of  the  general  condition.  In  infancy  and  early 
childhood  speech  is  frequently  lost  at  first,  if  it  has  previously  existed,  no 
matter  which  side  of  the  brain  is  involved.  It  may,  too,  be  rendered 
difficult  or  indistinct  by  the  facial  paralysis.  In  later  childhood  in 
right-handed  subjects  speech  is  affected  only  when  the  lesion  is  in  the  left 
hemisphere.  As  time  passes  the  paralysis  becomes  of  a  decidedly  spastic 

type  with  rigidity,  with  increase  of  the 
tendon-reflexes  and  ankle-clonus  of  the 
affected  side  if  the  stiffness  permits  of  obtain¬ 
ing  these,  and  with  the  presence  of  the 
Babinski3  toe-reflex,  although  this  is  of  value 
only  after  the  age  of  3  years.  The  rigidity 
may  vary  in  degree  in  different  cases,  and  in 
the  same  case  from  time  to  time.  There 
are  occasional  instances,  however,  in  which 
there  is  a  flaccid  condition  of  the  body  present 
instead  of  rigidity.  As  improvement  takes 
place  the  lower  extremity  and  the  face  re¬ 
cover  usually  more  quickly  and  to  a  greater 
extent  than  the  arm,  but  generally  some 
degree  of  involvement  of  the  leg  remains, 
producing  a  limp.  Sometimes,  however,  one 
limb,  generally  the  leg,  may  recover  so  com¬ 
pletely  that  the  condition  as  seen  later 
appears  to  be  monoplegia.  On  the  other 
hand,  many  cases  do  not  exhibit  such  a 
degree  of  improvement  of  the  leg,  but  a 
typical  spastic  paralysis  remains  with  equi- 
no varus,  stiff  dragging  with  outward  swing¬ 
ing  of  the  extremity,  and  a  gait  upon  the  ball 
of  the  toes ;  or  the  limb  may  be  too  weak  to 
permit  of  standing  upon  it  alone  (Fig.  366). 
In  some  cases,  contrary  to  the  rule,  the  leg 
remains  decidedly  affected  and  the  arm  very 
little  so.  The  degree  of  residual  paralysis 
and  of  spasticity,  respectively,  in  the  affected  extremities  varies  with  the 
case.  Sometimes  paresis  predominates,  in  other  cases  rigidity.  Involve¬ 
ment  of  cranial  nerves  other  than  the  facial  is  only  occasionally  observed. 

Later  in  the  course  there  persists  a  moderate  degree  of  atrophy  with 
shortening  of  the  limb;  scoliosis;  and  asymmetry  of  the  pelvis,  the 
shoulder-girdle,  and  sometimes  of  the  face  resulting  in  a  facial  hemi¬ 
atrophy.  The  atrophy  of  the  limbs  is  not  of  the  degree  or  of  the  flaccid 
type  seen  in  poliomyelitis.  The  general  bodily  development  is  often 
much  below  normal.  Contractures  may  appear  after  the  lapse  of  1  or  2 
years,  or  occasionally  soon  after  the  onset,  producing  to  a  varying  degree 

1  Loc.  cit.,  26.  .  . 

2  Contrib.  a.  P  etude  de  hemiplegie  cerebrate  infantile,  1884.  Ref.,  Osier,  loc.  cit., 


Fig.  366. — Infantile  Hemi¬ 
plegia,  Later  Stage. 

(Sachs,  Nervous  Diseases 
Children,  1895,  291.) 


m 


20. 


3  Sem.  med.,  1898,  XVIII,  321. 
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talipes  in  the  foot,  flexing  of  the  wrist  and  elbow,  pronation  of  the  forearm, 
and  adduction  of  the  upper  arm  to  the  side. 

Sensory  disturbances  are  rarely  marked  and  are  usually  absent,  and 
there  is  no  alteration  of  the  electrical  reactions,  other  than  a  moderate 
quantitative  diminution  of  response.  Among  later  disturbances  of  a 
post  paralytic  nature,  coming  on  from  9  to  24  months  after  the  onset, 
may  be  mentioned  athetosis  and  choreiform  movements  of  various  sorts, 
most  marked  on  voluntary  effort.  Unilateral  tremor  of  the  paralyzed 
limbs  is  sometimes  observed  but  is  not  of  frequent  occurrence.  Epilepsy 
is  a  frequent  sequel.  It  may  sometimes  be  of  the  Jacksonian  type,  but 
may  later  become  general  in  character.  Some  degree  of  mental  defect 
is  frequently  but  not  necessarily  present, 
and  is  not  so  often  witnessed  as  in  diplegia; 
many  subjects  remaining  entirely  normal 
mentally.  The  mental  defect  is  the  result 
of  a  diffuse  cerebral  sclerosis  which  has 
spread  from  the  original  focal  lesion.  It 
is  oftenest  seen  when  the  frontal  lobes  are 
involved. 

(B)  Spastic  Diplegia  and  Paraple¬ 
gia.  Little’s  Disease. — Diplegia  and 
paraplegia,  both  dependent  upon  a  bila¬ 
teral  intracranial  lesion,  differ  from  each 
other  chiefly  in  the  limitation  of  the 
paralysis  in  the  latter  to  the  lower  ex¬ 
tremities.  Nearly  all  of  these  cases  are 
diplegic  at  the  beginning;  and  although 
the  paralysis  in  the  arms  later  recovers 
completely  and  only  paraplegia  remains, 
other  symptoms  are  still  present,  which 
show  the  early  nature  of  the  case.  Nearly 
all,  too,  are  prenatal  in  origin  or  occur  at 
birth.  Only  rarely  are  they  of  the  ac¬ 
quired  type.  The  symptoms  of  paralysis 
are  in  diplegia  much  less  prominent  than 
those  of  other  nature.  The  lower  extrem¬ 
ities  are  often  much  more  involved  than 

the  upper.  The  face  is  frequently  attacked  ^ _ _  _ 

at  first,  but  later  appears  to  be  normal.  Jcinderheilk.,  1913,  LX-LXI,  175.) 
The  two  sides  of  the  body  are  seldom 
affected  equally.  Generally  rigidity  is  one  of  the  most  prominent 
manifestations,  either  present  at  birth  or  developing  soon  after  it,  although 
none  of  the  symptoms  may  have  been  observed  by  the  parents  until  the 
time  comes  for  sitting  or  walking.  Contractures  soon  appear  in  the 
majority  of  cases.  The  degree  of  stiffness  of  the  whole  body  is  often 
remarkable,  and  there  may  be  opisthotonos;  and,  as  the  child  grows  older, 
voluntary  efforts  are,  in  severe  cases,  almost  impossible  on  account  of  the 
incoordination  present.  A  child  may  be  unable  for  some  years  to  sit 
unsupported  or  to  hold  its  head  up.  Walking  is  impossible,  or,  if 
accomplished  unaided  or  with  assistance,  exhibits  a  typical  cross-legged 
progression  due  to  the  adductor  spasm  (Fig.  367).  Increase  of  the  tendon- 
reflexes  is  marked;  ankle-clonus  is  present;  and  bilateral  athetosis  or 
choreiform  movements  are  frequently  seen.  In  other  instances  inability 
or  slowness  in  attaining  the  power  to  sit  or  hold  the  head  erect  may  be 
dependent  rather  on  the  general  physical  and  mental  debility. 


Fig.  367. — Spastic  Diplegia. 

Illustrating  cross-legged  pro¬ 
gression.  ( Concetti ,  Arch,  f 
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In  occasional  instances  the  spastic  condition  is  replaced  by  one  of 
hypotonia.  This  “  atonic  astasic”  type  of  diplegia,  as  denominated  by 
Forster,1  or  hypotonic  form,  is  characterized  by  a  general  muscular  hypo¬ 
tonia  and  inability  to  stand,  sit,  or  hold  the  head  erect;  although  the  child 
while  lying  in  bed  can  make  ordinary  movements  with  the  limbs,  and  the 
muscle-strength  appears  to  be  preserved.  The  tendon-reflexes  and 
electrical  reactions  are  normal.  With  this  is  associated  very  decided 
mental  defect.  The  lesion  is  supposed  to  be  situated  in  the  frontal  lobes. 
The  condition  has  been  further  described  by  Clark,2  Batten  and  von 
Wyss,3  and  others. 

Batten4  has  described  a  cerebellar  type  of  diplegia  in  which  speech, 
walking  and  standing  are  involved  (see  p.  679),  and  Hunt5  has  reported 
a  condition  which  he  calls  the  ataxic  type  of  cerebral  birth  paralysis,  in 
which  coordination  is  especially  disturbed,  without  paralysis,  spasticity, 
convulsions  or  mental  defect.  The  symptoms  suggest  cerebellar  ataxia 
but  the  condition  is  distinct. 

The  incoordination  often  present  in  cerebral  diplegia  may  make  speech 
difficult  or  impossible ;  or  the  lack  of  speech  or  the  slow  acquiring  of  it  may 
depend  upon  the  mental  defect  which  is  so  common  in  this  type  of  paraly¬ 
sis,  and  which  ranges  from  a  slight  impairment  up  to  complete  idiocy.  As 
regards  the  relationship  of  the  speech  to  the  mental  condition,  although  a 
defective  intelligence  is  the  most  frequent  cause  of  defective  speech,  I 
have  seen  cases  of  the  most  spastic  incoordination  in  which,  as  far  as  could 
„  be  determined,  the  intelligence  was  unaffected,  but  talking  was  entirely 
impossible  on  account  of  the  lack  of  muscular  control.  Involvement  of 
the  cerebral  nerves  may  be  present,  especially  that  producing  optic 
atrophy,  and  there  may  occasionally  be  an  infantile  pseudobulbar  palsy 
suggesting  bulbar  paralysis,  yet  dependent  upon  lesions  of  the  cortex; 
not  of  the  pons  and  medulla.  The  symptoms  of  this  consist  especially 
in  difficulty  in  swallowing,  interference  with  speech,  hanging  of  the  jaw, 
dribbling  of  saliva,  immobility  of  the  tongue,  and  inability  to  chew. 
Epileptiform  convulsions  are  observed  in  fully  50  per  cent,  of  the  cases 
of  diplegia.  They  may  appear  early,  or  sometimes  at  frequent  intervals 
later.  The  head  may  be  variously  malformed  or  unduly  small,  the 
nature  and  degree  depending  upon  the  extent  of  the  involvement  of 
the  brain.  The  paralyzed  limbs  are  smaller  than  normal. 

Not  all  cases  show  such  marked  symptoms;  and  in  the  milder  ones 
there  may  be  only  a  certain  weakness  of  the  muscles,  increased  knee-jerks, 
some  rigidity  of  the  lower  extremities,  or  an  occasional  stiffness  of  the 
whole  body;  with  more  or  less  mental  defect  which  shows  itself  as  time 
passes,  although  occasionally  the  intellectual  power  is  normal.  The 
symptoms  in  these  milder  cases  may  not  become  apparent  until  a  number 
of  months  after  birth. 

Little’s  Disease.— The  term  Little’s  Disease6  has  been  applied  broadly 
to  all  forms  of  cerebral  spastic  diplegia.  It  would  seem  to  be  more  con¬ 
veniently  limited  to  those  cases  observed  in  prematurely  born  or  imper¬ 
fectly  developed  infants,  in  whom,  according  to  the  views  expressed  by 
Little  in  his  first  publication,  the  symptoms  depended  upon  a  defective 
formation  of  the  pyramidal  tracts  in  the  brain  and  cord.  It  is  true 

1  Deutsch.  Arch.  klin.  Med.,  1909,  XCVIII,  216. 

2  Amer.  Jour.  Dis.  Child.,  1913,  V,  425. 

3  Brit.  Jour.  Dis.  Child.,  1915,  XII,  65. 

4  Brain,  1905,  XXVIII,  484. 

5  Amer.  Jour.  Med.  Sci.,  1918,  CLV,  503. 

6  Lancet,  1843-44,  I,  318. 
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that  in  a  later  publication  Little1  recognized  that  some  of  the  cases 
he  had  described  were  instanced  of  intracranial  hemorrhage.  The 
characteristic  feature  is  a  spastic  rigidity  dating  from  birth,  with  some 
degree  of  loss  of  power.  This  involves,  to  any  considerable  degree,  only 
the  lower  extremities,  the  arms  remaining  entirely  or  quite  free.  The 
speech  is  not  necessarily  affected,  and  convulsions  are  not  common.  The 
intelligence  may  be  entirely  normal  or  slightly  defective.  Improvement 
in  all  the  symptoms  may  proceed  to  a  certain  extent  as  time  passes, 
although  some  degree  of  spastic  condition  remains. 

Cerebral  Monoplegia. — This  is,  as  stated,  so  uncommon  that  it  is  of 
little  clinical  importance.  It  is,  however,  to  be  remembered  that  it  is 
possible  for  a  brachial  monoplegia  of  cerebral  origin  to  occur,  which 
could  be  confounded  with  the  brachial  injury  resulting  in  “obstetrical 
paralysis.”  (See  p.  701.) 

Course  and  Prognosis. — The  prognosis  of  infantile  hemiplegia  is,  on 
the  whole,  good  as  regards  life;  that  for  complete  recovery  is  unfavorable. 
The  degree  of  improvement  depends  upon  the  severity,  nature,  and  extent 
of  the  lesions,  and  the  age  of  the  patient  at  the  time  of  the  onset.  The 
older  the  child  when  the  disease  occurs  the  less  likely,  as  a  rule,  is  serious 
damage  to  the  brain  to  have  taken  place.  The  more  marked  and  exten¬ 
sive  the  early  symptoms,  the  more  uncertain  is  the  final  outcome.  Yet 
this  is  true  only  to  a  certain  degree,  and  it  is  impossible  to  determine  at 
the  beginning  of  the  attack,  particularly  in  infancy,  how  complete  the 
recovery  will  be,  and  especially  what  will  be  the  final  mental  condition. 
Most  children  will  certainly  show  some  traces  of  paralysis,  spastic  state, 
deformity,  or  some  psychic  disturbance  remaining,  although  this  may  in 
favorable  cases  be  very  slight  and  readily  overlooked.  The  paralytic 
symptoms  are  less  likely  to  persist  than  the  spastic.  A  very  decided 
permanent  paralysis  may  be  accompanied  by  perfect  mental  power;  and, 
on  the  other  hand,  mental  deficiency  or  epilepsy,  or  both,  may  remain  the 
most  prominent  final  symptom.  About  66  per  cent,  of  Growers  2  80  cases 
of  cerebral  paralysis  developed  epilepsy.  It  was  seen,  too,  in  76.4  per 
cent,  of  Koenig’s3  series  of  cerebral  paralysis  in  children,  and  in  40  per 
cent,  of  Fuchs’3  100  cases.  Defective  intelligence  of  some  degree  is  very 
likely  to  remain  in.  the  hemiplegic  cases.  As  regards  the  persistence  of 
this,  80  of  Sachs  and  Peterson’s  140  cases  (57.1  per  cent.)  of  cerebral 
paralysis  had  some  degree  of  mental  impairment,  severe  or  slight,  and 
Ziehen4  believed  that  decidedly  over  50  per  cent,  of  the  hemiplegic  cases 
suffered  in  this  way.  Those  with  diplegia  and  paraplegia  are  still  moie 
likely  to  experience  some  mental  impairment.  Thus  in  an  analysis  of 
225  cases  made  by  Sachs5  mental  defect  was  present  in  35  per  cent,  of  the 
cases  of  diplegia,  60  per  cent,  of  the  paraplegias  and  13  pei  cent,  o 


the  hemiplegias 

The  rapidity  with  which  convalescence  begins  and  advances  is  like¬ 
wise  variable.  A  prognosis  can  be  made  only  after  several  weeks  ave 
elasped  after  the  onset,  by  which  time  it  may  have  become  evident  a 
no  improvement  will  occur;  or  in  the  favorable  cases. recoveiy  then  com- 
mences,  first  and  most  marked  in  the  leg  in  most  instances,  w  i  e  e 
power  of  speech  begins  to  return,  unless  the  mind  has  been  a  ec  e  . 
A  persistent  aphasia  was  observed  in  only  17  of  bachs  and  Peterson  s 

1  Transac.  Obst.  Soc.,  London,  1862,  III,  293. 

2  Dis.  of  the  Nerv.  Syst.,  1888,  Amer.  Ed.,  843.  ,  ,,  1Q19 

3  Ref.  Bruns.,  Cramer  and  Ziehen,  Handb  d.  Nervenkr  im  Kindersalter  1912,  •  . 

4  Bruns,  Cramer  and  Ziehen,  Handb.  d.  Nervenkr.  im  Kindersalter,  1912,  b3o. 

5  Nervous  Diseases  of  Childhood,  1905,  445. 
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105  cases  of  hemiplegia.  Persistence  of  facial  paralysis  was  seen  in  22 
of  their  140  cases  of  cerebral  paralysis.  The  repeated  occurrence  of  con¬ 
vulsions,  as  improvement  in  other  respects  goes  on,  makes  one  fear  that 
symptomatic  epilepsy  is  developing.  It  not  infrequently  happens,  how¬ 
ever,  that  epilepsy  does  not  appear  for  even  a  year  or  more  after  the 
original  lesion. 

The  prognosis  in  all  the  diplegic  cases — nearly  all  of  which,  as  stated, 
are  natal  or  prenatal  in  origin — is  very  uncertain  even  as  regards  life. 
Those  in  which  there  are  repeated  convulsions  in  the  early  weeks  have 
probably  a  severe  lesion.  Many  cases  die  during  the  acute  symptoms, 
and  others  succumb  later  in  infancy,  often  from  inanition.  It  is  impos¬ 
sible  for  several  months  to  predict  what  the  outcome  will  be  as  regards 
the  persistence  and  nature  of  the  final  symptoms.  A  very  large  propor¬ 
tion  of  those  who  survive  are  left  with  permanent  mental  weakness  or 
epilepsy;  and  many  will  retain  a  degree  of  rigidity  of  the  limbs  and  body 
which  makes  them  physically  helpless.  In  general,  the  absence  after  a 
few  months  of  marked  spasticity  and  of  repeated  convulsions,  and  the 
return  of  some  power  in  the  limbs,  makes  the  prognosis  more  favorable. 

An  exception  to  the  unfavorable  prognosis  of  diplegia  exists  in  the 
case  of  Little ’s  disease ,  in  which  there  is  a  tendency  to  more  or  less  recovery 
of  mental  power,  and  to  a  steady  improvement  to  a  certain  extent  in 
the  control  of  the  muscles. 

Diagnosis. — The  diagnosis  of  well-marked  infantile  cerebral  paralysis 
should  usually  offer  no  difficulty.  There  is  the  combination  of  paralysis 
with  rigidity,  increased  reflexes,  contractures,  and  frequently  mental 
deficiency;  together  with  absence  of  marked  atrophy,  sensory  disturbance, 
and  alteration  of  electrical  reactions.  In  spite  of  this,  mistakes  are 
easily  and  often  made.  One  cause  of  error  is  the  failure  of  the  physician 
to  remember  that,  especially  in  the  diplegic  cases,  paralysis  is  often  the 
least  prominent  symptom  ;  the  spastic  condition,  incoordinate  movements, 
or  deficiency  of  intellect  occupying  the  foreground.  Then,  too,  in  the  mild 
hemiplegic  cases,  the  spastic  rigidity  may  be  slight  and  readily  overlooked ; 
or  the  paralysis  may  appear  at  first  sight  to  be  monoplegic,  and  the 
diagnosis  of  a  lesion  outside  of  the  brain  is  consequently  made.  Careful 
study  will  generally  settle  the  question.  It  may  be  that  epileptic  attacks 
occur  conjointly  with  the  other  symptoms  and  point  conclusively  to  a 
lesion  of  the  brain;  or  an  exaggerated  knee-jerk  upon  one  side  may  be  the 
only  remainder  of  a  paralysis  of  the  leg,  and  may  thus  clear  the  nature  of 
what  had  seemed  to  be  a  brachial  monoplegia  of  other  than  cerebral 
origin.  • 

Among  the  conditions  often  confounded  with  cerebral  paralysis  is  that 
due  to  poliomyelitis.  The  atrophy  in  this  affection  is,  however,  much 
greater;  the  reflexes  diminished  or  absent;  there  are  altered  electrical 
reactions;  the  paralysis  is  flaccid;  and  the  distribution  of  this  is  not  hemi¬ 
plegic  or  diplegic,  but  markedly  greater  in  certain  limbs  than  in  others. 
The  paralysis  of  Pott’s  disease ,  although  spastic  in  type,  has  a  history 
entirely  different  from  that  of  cerebral  paralysis.  Obstetrical  paralysis 
of  one  arm  is  due  to  damage  to  the  nerves  during  birth,  and  exhibits  a 
flaccid  paralysis  with  atrophy.  Its  monoplegic  character  is  also  decisive. 
The  pseudoparalysis  of  some  cases  of  rickets  suggests  rather  a  polio¬ 
myelitis.  Occasionally  the  spastic  condition  in  diplegia,  especially  of 
the  hands  and  feet,  has  been  supposed  to  be  due  to  tetany  of  the  persist¬ 
ent  type.  I  have  seen  this  mistake  made.  The  history,  however, 
should  be  sufficient  to  differentiate  them,  and  there  is  little  real  resem- 
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blance.  P online  tumors  may  produce  spastic  symptoms  suggesting  cere¬ 
bral  diplegia,  but  the  presence  of  the  usual  evidences  of  intracranial 
tumor,  combined  with  paralysis  of  some  of  the  cranial  nerves,  will  generally 
serve  to  distinguish.  The  form  of  infantile  cerebral  paralysis  with  espe¬ 
cial  involvement  of  the  cranial  nerves,  designated  pseudobulbar  palsy, 
is  distinguished  from  that  in  which  the  nuclei  of  the  medulla  and  pons 
are  atrophied  (p.  654),  by  lack  of  progressive  increase  of  symptoms, 
trembling  of  tongue,  and  atrophy;  while  the  cardiac  action  and  respira¬ 
tion  are  seldom  affected.  Cases  of  congential  nuclear  aplasia  (p.  596) 
might  perhaps  be  included  as  a  form  of  congential  infantile  diplegia. 
Postparalytic  chorea  is  distinguished  by  its  history  and  by  its  persistence. 
Postparalytic  epilepsy  is  recognized  by  the  history  of  the  case  and  the 
existence  of  evidences  of  infantile  paralysis.  (See  Epilepsy,  p.  515.) 

Treatment. — The  treatment  in  the  early  stages  is  that  suitable  for 
the  cause,  so  far  as  this  is  possible.  In  certain  cases  following  birth- 
injuries  and  in  which  there  is  increased  intracranial  pressure  from 
hemorrhage  some  surgeons  advise  decompression  even  in  the  later  stages. 
We  have  seen  little  good  follow  this.  Lumbar  puncture  is  recommended 
by  Sharpe  and  Maclaire1  and  others  in  the  effort  to  relieve  the  intracranial 
pressure.  Its  value  is  disputed,  but  the  procedure  is  at  least  logical  and 
good  results  are  reported.  After  the  quiescent  stage  is  reached  the  only 
treatment  which  can  be  employed  is  symptomatic,  and  that  tending  to 
prevent  deformity,  strengthen  the  muscles,  lessen  the  rigidity,  and 
improve  the  mental  condition.  It  is  not  very  satisfactory.  Hot  baths 
and  passive  movements  with  over-extension  and  over-flexion  relieve 
the  spastic  condition  to  a  certain  degree;  while  massage  may  be 
used  for  the  same  purpose,  and  to  improve  the  strength  of  the  muscles. 
Orthopedic  apparatus  is  often  required  to  prevent  deformities,  and  tenot¬ 
omy  to  relieve  contractions  of  long  duration.  For  the  nervous  irrita¬ 
bility  of  those  with  mental  deficiency,  epileptic  convulsions,  and  rigidity, 
the  bromides  or  other  sedatives  may  be  given.  The  treatment  of  chorei¬ 
form  and  athetoid  movements  is  not  very  successful.  Careful  training 
may  do  much  for  the  improvement  of  mental  deficiency,  if  of  moderate 
degree.  Tendon-transplantation,  nerve-transplantation,  nerve-stretch¬ 
ing,  division  of  the  posterior  nerve-roots,  and  partial  section  of  nerve- 
trunks  are  operative  procedures  which  have  been  attempted  sometimes 
with  decided  benefit. 
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In  a  text-book  upon  general  pediatrics  any  extensive  discussion  of 
this  complicated  subject  would  be  out  of  place.  It  may  be  said,  however, 
that  recent  years,  and  especially,  perhaps,  the  experience  with  the  symp¬ 
toms  and  sequels  of  epidemic  encephalitis,  have  awakened  increased 
interest  in  the  matter.  Disorders  occurring  in  children  and  showing  such 
symptoms  as  choreiform  movements,  tremor,  athetosis,  juvenile  paralysis 
agitans,  and  the  like,  strongly  suggest  some  involvement  of  the  striated 
body.  The  subject  has  been  carefully  reviewed  by  Forster,2  Crothers3 
and  others.  Here  only,  for  the  reason  that  they  are  seen  especially  in 
childhood,  can  be  given  descriptions  of  2  conditions:  Progressive 
Lenticular  Degeneration  and  Dystonia  Musculorum  Deformans. 


1  Amer.  Jour,  of  Obstet.,  1925,  IX,  452. 

2  Zeitschr.  f.  de  ges.  Neurol,  u.  Psychiat.,  1921,  LXXIII,  1,  169;  Ref.  Amer.  Jour. 
Dis.  Child.,  1924,  XXVII,  90. 

3  Amer.  Jour.  Dis.  Child.,  1921,  XXII,  145. 
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1.  Progressive  Lenticular  Degeneration 
(Wilson’s  Disease) 

The  title  was  given  by  Wilson1  to  a  rare  disorder  earlier  described  by 
Gowers.2  Strumpell3  believed  it  is  for  the  most  part  identical  with  the 
pseudosclerosis  previously  discussed  by  him  and  others.  An  exhaustive 
monograph  on  the  subject  was  presented  by  Hall4  in  1921  with  a  collec¬ 
tion  of  68  cases  occurring  since  1912  inclusive,  among  which,  however, 
are  some  not  representing  the  type  originally  described  by  Wilson.  More 
than  one  member  of  the  family  is  usually  affected,  but  it  may  occur 
singly.  Sex  has  no  influence.  It  develops  usually  toward  the  end 
of  childhood  or  in  adolescence,  although  cases  beginning  as  early  as  the 
age  of  3  years  are  recorded  (Zappert;5  Cassirer6). 

The  pathological  anatomy,  as  shown  by  postmortem  examination, 
consists  in  a  bilateral,  symmetrical  degeneration  of  the  lenticular  nucleus, 
especially  the  putamen,  and  to  a  less  extent  the  globus  pallidus  (Wilson), 
the  rest  of  the  brain  being  normal  or  practically  so.  The  liver  is  always 
cirrhotic,  and  usually  smaller  than  normal;  yet  there  are  seen  none  of  the 
symptoms  ordinarily  produced  by  this.  The  relation  between  these  two 
conditions,  although  certainly  a  vital  one,  can  be  only  surmised.  Wilson 
regards  the  lenticular  degeneration  as  probably  the  result  of  a  toxin  with 
a  selective  action,  this  toxin  possibly  arising  in  the  liver. 

The  symptoms  consist  of  (1)  a  rhythmical,  bilateral  tremor  increas¬ 
ing  with  effort  at  movement;  (2)  rigidity  and  spasticity  of  the  muscles 
producing  a  stiff,  open-mouthed  smile  and  distorted  attitudes  of  the 
limbs,  while  later  there  are  contractures,  inability  to  stand  or  sit,  dysar¬ 
thria  and  dysphagia.  Although  there  is  emaciation  and  muscular  weak¬ 
ness,  there  is  no  real  paralysis,  and  the  reflexes  are  normal.  (3)  A  mental 
condition  normal  at  first  and  perhaps  throughout  much  of  the  course, 
but  eventually  usually  more  or  less  defective  in  varying  ways.  (4) 
Cirrhosis  of  the  liver. 

The  disease  progresses  more  or  less  rapidly  to  a  fatal  ending;  in  the 
acute  cases  the  duration  being  a  few  months,  and  in  those  of  slower 
course  even  as  much  as  4  or  5  years. 


2.  Dystonia  Musculorum  Deformans 


(Progressive  Torsion  Spasm) 


This  unusual  condition  was  first  described  by  Ziehen'  and  called  by 
him  u torsion  spasm.”  It  was  given  the  title  Dystonia  Musculorum 
Deformans  by  Oppenheim.8  Since  then  cases  have  repeatedly  been 
reported,  and  the  subject  has  been  reviewed  by  Hunt,9  Mendel10  and  others. 

Home11  gives  a  useful  bibliography.  . 

It  is  described  as  a  torsion  spasm  of  the  trunk  and  extremities,  seen 
almost  exclusively  in  Russian  and  Polish  Hebrews;  incurable;  progressive 


1  Brain,  1912,  XXXIV,  295. 

2  Diseases  of  the  Nervous  System,  Amer.  Ed.,  1888,  1059. 

3  Deutsch.  Zeitschr.  f.  Nervenh.,  1915,  LIV,  207. 

4  La  degenerescence  hepato-lenticulaire. 

5  Wien.  klin.  Wochenschr.,  1914,  XXVII,  163. 

6  Neurolog.  Centralbl.,  1913,  XXXII,  1284.  . 
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in  its  course,  but  finally  becoming  stationary.  It  is,  however,  occasion¬ 
ally  observed  in  Gentiles,  as  in  cases  reported  by  Flater1  and  others. 
Males  have  been  more  frequently  attacked  than  females  (Mendel) .  There 
is  a  slight  evidence  of  familial  association,  as  shown  in  Ziehen’s  patients 
and  in  an  instance  reported  by  Wechsler  and  Brock.2  In  most  of  the 
published  cases  the  disease  has  begun  in  later  childhood.  The  cause  is 
entirely  unknown.  The  disorder  is  certainly  an  organic  one  of  the  central 
nervous  system  and  related  to  athetosis,  yet  readily  distinguished  from 
it.  The  exact  seat  of  the  lesions  is  not  known,  but  it  would  appear  to 
be  in  the  corpora  striata,  since  in  an  atypical  case  reported  by  Thomalla3 
lesions  were  found  in  this  region  similar  to  those  seen  in  progressive 
lenticular  degeneration.  Hunt,  however,  believes  that  a  lower  type  of 
mechanism  is  at  fault. 

The  disorder  comes  on  gradually,  usually  first  in  the  arms,  but  pro¬ 
gressively  involving  the  legs  and  the  trunk.  The  symptoms  consist 
in  peculiar  twisting  movements  of  the  whole  trunk,  with  curious  altera¬ 
tions  of  position  in  standing,  and  a  rocking,  tilting  of  the  hips  and  pelvis 
in  walking.  The  movements  usually  disappear  entirely  or  to  a  large  extent 
when  the  patient  ceases  to  make  voluntary  efforts,  and  stop  during  sleep. 
Some  degree  of  hypotonia  is  commonly  associated  when  the  patient  is  at 
rest,  but  marked  stiffness  develops  with  effort  at  movement.  There  is 
no  paralysis.  The  lower  extremities  are  usually  more  involved  than  the 
arms.  The  face  and  speech  are  not  affected  except  in  the  terminal  stage. 
The  knee-jerks  are  diminished.  Clonic  movements  are  sometimes  ob¬ 
served.  The  course  is  always  slow  and  progressive,  and  no  treatment  is 
of  avail. 


CHAPTER  VI 

DISEASES  OF  THE  SPINAL  CORD 

Diseases  of  the  spinal  cord  may  occur  as  primary  affections  limited  to 
this  region;  may  be  secondary  to  disorders  of  the  brain,  such  as  tumor  and 
hemorrhage;  or  may  be  part  of  a  process  which  involves  simultaneously 
both  brain  and  cord  or  their  membranes;  such,  for  instance,  as  polio¬ 
myelitis,  cerebrospinal  fever,  and  disseminated  sclerosis.  There  can, 
therefore,  be  no  sharp  demarcation  in  the  classification  of  the  disorders 
of  the  two  regions.  The  following  descriptions  apply  for  the  most  part 
especially  to  the  conditions  where  the  cord  alone  is  affected,  or  the  most 
marked  symptoms  are  referable  to  disease  there. 

MALFORMATIONS 

The  variety  of  these  is  not  great.  They  are  frequently  found  in 
combination  with  malformations  of  the  brain  or  of  other  parts  of  the  body. 
Most  of  them  are  of  exceptional  occurrence,  much  the  most  frequent 
and  important  being  spina  bifida. 

1  Zeitschr.  f.  Neurol,  u.  Psych.,  1921,  LXIX,  27. 

2  Arch,  of  Neurol,  and  Psychiat.,  1922,  VIII,  538. 

3  Zeitschr.  f.  d.  ges.  Neurol,  u.  Psych.,  Ong.,  1918,  XLI,  oil. 
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Spina  Bifida 

Etiology  and  Pathological  Anatomy. — This  lesion  is  analogous 
to  cerebral  meningocele  and  encephalocele,  but  is  much  more  frequently 
encountered  and  more  important.  Chaussier1  recorded  it  22  times  in 
22,293  births;  i.e.  about  0.1  per  cent.,  and  Demme2  reported  on  57  cases 
in  36,148  sick  children,  a  ratio  of  1:634.  The  cause  is  obscure.  There 

is  sometimes  a  familial  tendency  ob¬ 
served.  It  is  often  associated  with  other 
deformities,  such  as  hydrocephalus,  club¬ 
foot,  hydromyelia,  harelip,  cerebral 
encephalocele  or  meningocele,  ectopia 
of  the  bladder,  congenital  hernia,  and  the 
like  (Figs.  362 ;  368) .  It  depends  upon  a 
failure  of  development  occurring  early  in 
embryonic  life,  as  a  result  of  which  the 
bony  arches  of  the  spinal  canal  do  not 
completely  close.  The  opening  may  be 
small,  and  no  effusion  of  cerebrospinal 
fluid  or  projection  of  membranes  take 


Fig.  369. 

Fig.  368. — Spine  Bifida  and  Club  Foot. 

Male  infant  of  6  months  in  the  Children’s  Hospital  of  Philadelphia,  Large  spinal 
bifida  with  talipes  cavus. 

Fig.  369. — Cervical  Spina  Bifida. 

Female  infant  of  3  months  in  Children’s  Hospital  of  Philadelphia.  Swelling  increasing 
from  birth;  some  degree  of  hydrocephalus  present.  Radical  operation  on  spina  bifida 
followed  by  recovery,  but  hydrocephalus  unchanged. 

place  ( spina  bifida  occulta).  The  lesion  in  this  form  is  usually  situated 
in  the  lumbar  region.  In  the  more  typical  cases  there  is  A  yielding 
of  the  soft  tissues,  as  well  as  the  separation  of  the  bony  arches, 
and  commonly  a  perforation  of  the  dura,  and  a  tumor  is  produced, 

1  Ref.,  Fiirst,  Gerhardt’s  Handb.  d.  Kinderkr.,  1880,  V,  1,  1,  347. 

2  Wien.  med.  Blatter,  1884,  VII,  804. 
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globular  in  shape,  tense,  elastic,  fluctuating,  and  of  a  size  which  may 
equal  several  inches  in  diameter.  In  the  simplest  and  most  unusual 
form  of  this  only  the  membranes  protrude  ( meningocele ),  the  fluid  which 
distends  them  being  either  in  the  arachnoid  cavity  or  the  posterior  sub¬ 
arachnoid  space.  The  opening  connecting  the  sac  with  the  spinal  canal 
is  very  small  or  may  be  closed.  This  variety  is  situated  oftenest  in  the 
cervical  or  sacral  region  (Fig.  369).  It  is  globular,  transparent,  often 
pedunculated,  and  covered  with  skin  of  normal  appearance. 

Much  the  commonest  and  the  most  serious  form  is  meningomyelocele. 
Here  both  the  spinal  cord  and  the  meninges  are  contained  in  the  sac, 
which  is  usually  smaller  than  in  the  previous  variety.  The  tumor  is 
oval,  soft,  fluctuating,  sessile;  the  skin  over  it  is  reddish  and  vascular 
and  usually  depressed  at  the  centre,  where  it  is  very  thin  and  frequently 
ulcerated  (Fig.  368).  The  spinal  cord  forms  a  part  of  the  wall  of  the 
sac.  The  fluid  accumulates  in  the  anterior  subarachnoid  space  or 
anterior  arachnoid  cavity.  This  form  of  spina  bifida  is  oftenest  found  in 
the  sacrolumbar  region;  sometimes  in  the  cervical. 

The  myelocystocele  (syringomyelocele;  hydromyelocele)  is  an  uncom¬ 
mon  variety,  in  which  the  central  canal  of  the  cord  dilates  and  pushes 
the  posterior  portion  of  this  with  its  coverings  through  the  opening  in 
the  spinal  canal.  This  produces  a  tumor,  sessile  on  a  broad  base,  and 
situated  oftenest  in  the  dorsal,  dorso-lumbar,  or  sacral  region.  On 
palpation  it  is  found  to  contain  solid  contents  as  well  as  fluid.  The  skin 
covering  it  is  at  first  normal,  but  may  later  become  thin  and  ulcerate. 

Symptoms. — These  vary  with  the  form  of  spina  bifida  present,  as 
well  as  with  the  situation.  The  spina  bifida  occulta  may  show  only  a 
slight  depression  in  the  skin,  often  covered  by  a  hairy  mole,  or  there 
may  be  nothing  abnormal  visible.  Palpation  may  demonstrate  the  bony 
defect  in  the  vertebra.  Adhesions  of  the  cord  to  the  skin  may  produce 
interference  with  its  growth,  resulting  in  incontinence  of  urine,  paralysis, 
and  neuralgias,  although  the  development  of  these  symptoms  may  be 
deferred  until  puberty.  Meningocele  is  unattended  by  any  symptoms  of 
paralysis;  and  this  is  often  true  of  myelocystocele ,  while  in  other  cases  of 
this  latter  form  paralysis  is  present.  Meningomyelocele  exhibits  distinct 
symptoms.  There  are  often  decided  evidences  of  paralysis,  their  nature 
depending  upon  the  position  of  the  malformation.  Frequently  these 
consist  in  flaccid  atrophic  paralysis  of  the  legs,  more  or  less  complete, 
and  of  the  bladder  and  rectum;  sometimes  prolapse  of  the  rectum  and  of 
the  uterus;  flexion  of  the  thighs  at  the  hip-joint;  anaesthesia;  and  trophic 
disturbances,  such  as  ulceration  of  the  buttocks,  genital  region,  and  inner 
surface  of  the  thighs.  Less  severe  cases,  especially  if  the  malformation 
is  in  the  sacral  region,  may  present  only  incomplete  paralysis  of  the  legs 
and  feet,  and  perhaps  of  the  sphincters  as  well. 

Course  and  Prognosis. — There  is  always  a  tendency  for  the  lesion 
to  increase  in  size,  and  the  occult  form  may  eventually  develop  a  visible 
tumor  when  adolescence  is  reached.  In  spina  bifida  of  other  forms  the 
tumor  is  present  at  birth  and  may  grow  rapidly.  The  ulcerated  skin  m 
meningomyelocele  may  finally  become  covered  by  epithelium,  if  the 
patient  lives  long  enough;  but  septic  infection  is  very  liable  to  occur,  with 
secondary  involvement  of  the  spinal  and  cerebral  meninges.  Sometimes 
the  infection  is  local  in  the  sac  only,  and  in  this  way  a  cure  may  be 
wrought.  There  is  always  danger  of  rupture  occurring,  with  a  rapidly 
fatal  ending  from  convulsions  or  from  infection  following  the  mptuie. 
Spinal  meningocele  grows  to  large  size  and  seldom  ruptures  oi  becomes 
infected. 
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The  prognosis  is  on  the  whole  unfavorable.  Meningocele  interferes 
least  seriously  with  the  patient’s  general  condition,  is  more  amenable 
to  operative  treatment,  and  the  subjects  may  attain  adult  life;  while 
meningomyelocele,  on  the  other  hand,  is  very  liable  to  terminate  fatally 
within  a  few  weeks.  The  prognosis  of  spina  bifida  is  especially  bad  when 
there  is  well-marked  paralysis,  and  still  more  so  if  a  complicating  hydro¬ 
cephalus  exists — an  association  present  in  17  of  Demme’s  57  cases.  If 
not  dying  from  infection  or  from  rupture,  the  patient  succumbs  soon  to 
inanition  or  diarrhea.  Without  operation  the  mortality  is  very  high. 
Of  Demme’s  series,  25  were  operated  upon  with  7  recoveries.  Of  the 
32  cases  not  operated  upon,  all  died,  and  25  of  these  by  the  end  of  the  1st 
month.  Of  65  patients  operated  on  in  a  series  of  104  reported  by  Cutler1 
the  mortality  was  47.7  per  cent.  Even,  therefore,  with  operative  inter¬ 
ference  a  large  proportion  do  not  recover,  and  in  those  cases  in  which  it 
has  been  successful  hydrocephalus  may  develop  later. 

Diagnosis. — The  diagnosis  is  usually  readily  made;  based  upon  the 
appearance  of  the  tumor  and  the  associated  symptoms.  It  is  only  in 
the  absence  of  such  symptoms  that  such  lumbo-sacral  tumors  as  lipoma 
and  teratoma  can  cause  any  confusion.  These  have  not,  however,  the 
fluctuating  character  of  spina  bifida.  The  recognition  of  the  different 
varieties  of  the  disease  is  often  extremely  difficult.  Translucency  and 
fluctuation  with  normal  cutaneous  covering,  and  the  absence  of  a  spinal 
fissure  which  can  be  discovered  by  palpation,  point  to  meningocele.  The 
broad  base  and  the  very  thin-walled,  red,  depressed  central  portion  of 
the  sac,  together  with  paralytic  symptoms,  make  a  meningomyelocele 
probable.  A  broad-based  tumor  with  normal  cutaneous  covering  indi¬ 
cates  myelocystocele,  especially  if  associated  with  hydrocephalus  and 
without  paralytic  symptoms.  The  recognition  of  spina  bifida  occulta 
is  often  impossible,  unless  x-ray  reveals  the  defect  in  the  vertebra.  It 
may  be  suspected  when  there  exists  paralysis  and  neuralgic  pains  in  the 
lower  extremities,  and  weakness  of  the  sphincters ;  but  these  symptoms 
may  readily  be  produced  by  other  lesions. 

Treatment. — Surgical  treatment  is  that  indicated  for  suitable 
cases.  Various  methods  have  been  employed,  among  them  injection  into 
the  sac,  ligation,  compression,  and  the  like.  These  have  largely  given 
place  to  plastic  operations  of  different  sorts.  Surgical  intervention  is, 
however,  without  benefit  and  is  contra-indicated  when  hydrocephalus 
is  also  present;  when  the  covering  of  the  sac  is  of  such  a  nature  that  flaps 
cannot  be  formed;  or  when  there  are  attendant  severe  paralytic  symptoms. 
The  operation  is  in  itself  dangerous,  and  even  after  apparent  surgical 
recovery  the  symptoms  may  remain  unchanged,  or  hydrocephalus 
develop  later.  The  fact  that  a  portion  of  the  spinal  cord  is  present  in  the  sac 
in  the  large  majority  of  cases  explains  the  frequent  failure  to  obtain  benefit 
from  surgical  treatment.  Meningocele  offers  the  best  hope  and  the  opera¬ 
tion  is  also  justified  in  myelocystocele,  or  in  other  cases  where  rupture  is 
threatening.  The  occult  cases  may  frequently  be  successfully  operated 
upon  with  relief  of  the  symptoms.  In  the  absence  of  operation  all  that 
can  be  done  for  spina  bifida  is  to  employ  antiseptic  applications  to  prevent 
infection,  and  to  guard  against  rupture  by  preventing  pressure. 

Other  Malformations  of  the  Spinal  Cord 

These  are  of  rare  occurrence  and  of  little  practical  importance.  There 
may  be  complete  absence  of  the  spinal  cord  (amyelia),  or  entire  failure 

1  Arch.  Neurol,  and  Psychiat.,  1924,  XII,  149. 
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of  closure  of  the  spinal  canal  posteriorly  (rachischisis),  with  splitting  open 
of  the  cord — conditions  incompatible  with  life.  In  other  cases  there 
is  partial  deficiency  of  the  cord  (atelomyelia) ;  heterotopia  of  small  areas 
of  grey  matter  into  the  white  matter;  partial  degeneration  of  the  pyra¬ 
midal  tracts;  a  congenital  dilatation  of  the  central  canal  (hydromyeiia) ; 
or  a  doubling  of  the  cord  (diplomyelia)  or  of  the  central  spinal  canal 
(diastematomyelia)  through  a  portion  of  its  extent.  With  all  of  these 
conditions  malformations  of  other  regions  of  the  body  are  very  prone  to 
be  associated.  To  hydromyeiia  there  may  be  later  joined  a  syringo¬ 
myelia,  dependent  upon  a  diffuse  gliosis  of  the  cord  with  the  formation 
of  cavities.  It  seems  doubtful  whether  syringomyelia  ever  occurs  alone 
in  early  life. 

SPINAL  MENINGITIS 

As  in  the  case  of  the  brain,  inflammation  may  affect  the  dura  mater 
(spinal  pachymeningitis),  or  the  pia  and  arachnoid  (spinal  leptomenin¬ 
gitis),  or  the  two  may  be  combined.  The  inflammation  may  be  acute  or 
chronic,  primary  or  secondary. 

1.  Pachymeningitis. — As  a  primary  disease  this  probably  does  not 
occur.  The  most  frequent  cause  is  extension  from  spinal  caries; 
less  often  it  is  secondary  to  tumor  or  to  trauma;  and  sometimes  it 
depends  upon  suppuration  outside  of  the  spine,  as  in  retropharyngeal 
abscess.  In  most  instances  the  inflammation  is  limited  to  the  external 
surface  of  the  dura  mater,  and  is  of  a  semipurulent  character,  termi¬ 
nating  in  an  abscess  with  cheesy  pus.  Symptoms  develop,  the  result 
of  the  compression-myelitis  which  is  produced  and  of  the  pressure  upon 
the  nerve-roots.  (See  Compression-Myelitis,  p.  677.)  The  early  symp¬ 
toms  differ  from  myelitis  in  the  slower  onset,  the  preponderance  of  pain 
and  muscular  spasm,  and  the  absence  of  paralysis. 

Pachymeningitis  cervicalis  hypertrophica  is  a  rare  affection  in  which 
a  firm  deposit  of  fibrous  tissue  develops  on  the  inner  layer  of  the  dura 
mater,  as  in  the  case  of  cerebral  internal  pachymeningitis  with  which, 
it  may  be  associated.  The  symptoms  resulting  are  those  of  compres¬ 
sion-myelitis  of  the  cervical  region  with  involvement  of  the  nerve-roots; 
the  most  prominent  being  pain  in  the  upper  extremities,  shoulder,  and 
neck;  hypersesthesia;  and  atrophy,  partial  paralysis,  and  contractions 
of  the  hands.  The  onset  is  gradual,  and  the  course  slow,  lasting  for 
years.  The  prognosis  is  serious  and  the  case  may  terminate  fatally; 
but,  on  the  other  hand,  arrest  of  the  process  may  occur,  or  recovery  may 
be  complete. 

2.  Spinal  Leptomeningitis'.  Etiology. — The  disease  may  be  acute 
or  chronic,  and  occurs  but  rarely  except  in  combination  with  the  analogous 
inflammation  of  the  brain  seen  in  cases  of  cerebrospinal  fever  or  of  tuber¬ 
culous  meningitis.  In  the  former  the  lesions  may  be  wide-spread,  or 
chiefly  dorsal  and  lumbar;  in  the  latter  oftener  confined  to  the  cervical 
region  of  the  cord.  It  is  possible,  too,  that  a  gummatous  meningitis  may 
involve  the  dura  and  meninges  of  the  brain  and  cord.  As  a  localized 
process  spinal  meningitis  may  also  depend  upon  spinal  caries,  tumor,  and 
trauma.  The  inflammation  may  readily  extend  to  the  cord  itself, 
producing  a  meningomyelitis,  or,  conversely,  spread  from  a  myelitis  to 
the  meninges. 

Symptoms. — The  principal  symptoms  present  are  usually  those 
occurring  in  connection  with  the  form  of  cerebral  meningitis  with  which 
the  spinal  inflammation  may  be  combined.  In  cases  where  the  spinal 
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involvement  predominates,  or  where  the  meningitis  is  localized  only  in 
the  spine,  pain  becomes  the  most  prominent  early  symptom,  accompanied 
by  a  moderate  febrile  reaction.  The  pain  is  more  or  less  paroxysmal, 
very  severe,  worse  on  movement,  and  felt  in  the  back  and  limbs.  There 
may  be  parsesthesia,  hyperesthesia,  or  hyperalgesia.  Rigidity,  con¬ 
tractures,  painful  spasmodic  contraction  of  the  extremities,  increased 
reflexes,  stiffness  of  the  neck,  or  opisthotonos  may  appear.  Paralytic 
manifestations  succeed  these  symptoms,  relaxation  replacing  rigidity, 
sensation  being  lost,  and  paralysis  of  the  sphincters  perhaps  being  pres¬ 
ent.  The  nature  and  position  of  the  symptoms  depend  largely  upon 
the  situation  of  the  lesion.  If  the  lumbar  cord  is  affected,  the  lower 
extremities  suffer;  if  the  dorsal,  there  is  added  to  this  involvement  of 
the  trunk  as  well;  if  the  cervical  region,  there  may  be  difficulty  in  respi¬ 
ration  and  disturbance  of  the  movements  of  the  arms.  Such  symptoms 
as  Cheyne-Stoke’s  respiration,  coma,  and  delirium  develop  only  when 
the  cerebral  meninges  share  in  the  process. 

Prognosis. — The  prognosis  is  uncertain.  Omitting  cerebrospinal 
fever  and  the  combined  tuberculous  meningitis  of  the  brain  and  cord, 
neither  of  which  are  considered  here,  the  probability  of  recovery  depends 
upon  the  extent  and  severity  of  the  inflammation,  its  cause,  its  nearness 
to  the  medulla,  and  the  degree  to  which  the  cord  itself  is  involved.  Some 
acute  cases  die  in  a  few  days.  Cases  of  a  chronic  nature  are  liable  to 
terminate  fatally  after  long-continued  exhaustion  attended  by  muscular 
atrophy.  Adhesions  may  form  and  shut  off  the  circulation  of  spinal 
fluid,  resulting  in  changes  in  the  fluid  below  the  obstruction;  such  as 
xanthochromia,  spontaneous  coagulation  and  lymphocytosis  (see  p.  674). 
Spinal  meningitis  depending  upon  trauma  gives  a  better  prognosis  than 
that  due  to  other  causes. 

Diagnosis  of  Spinal  Meningitis. — The  diagnosis  rests  chiefly  upon 
the  symptoms  of  meningeal  irritation  as  described,  viz.  pain,  rigidity,  and 
hypersesthesia,  Myelitis  gives  little  pain;  rheumatism  causes  pain  only 
on  movement;  tetanus  produces  rigidity  without  early  fever.  Subdural 
hemorrhage  is  of  very  sudden  onset  and  develops  the  symptoms  of  acute 
meningitis  a  short  time  later. 

Treatment. — For  any  form  of  spinal  meningitis  the  treatment  is 
chiefly  that  of  the  cause.  The  administration  of  mercury  and  of  the 
iodides  may  be  tried  in  cases  suspected  of  being  syphilitic  in  origin,  and 
even  in  others.  Caries  of  the  spine  must  be  handled  along  the  lines 
appropriate  for  this,  and  trauma  have  its  results  removed  as  far  as  possi¬ 
ble.  In  addition,  acute  spinal  meningitis  may  be  treated  by  an  ice-bag 
to  the  spine  or  the  application  of  dry  cups.  Remedies  to  relieve  the 
pain  are  often  necessary. 

HEMORRHAGE  INTO  THE  SPINAL  MENINGES  (HEMATORACHIS)  OR 
INTO  THE  SPINAL  CORD  (HEMATOMYELIA) 

Etiology. — From  a  clinical  standpoint  both  of  these  conditions  are 
of  rare  occurrence  in  early  life,  although  not  infrequently  found  at  autop¬ 
sies  upon  new-born  children,  especially  after  difficult  or  prolonged  labor 
with  breech-delivery.  They  are  then  liable  to  be  associated  with  hemor¬ 
rhage  into  other  parts  of  the  body,  oftenest  within  the  cranium.  Spencer,1 
in  necropsies  on  infants  still-born  or  dying  shortly  after  birth,  found 
that  of  44  cases  in  which  the  spine  was  examined  30  had  hemorrhages 
in  the  spinal  canal,  this  being  in  the  cord  in  only  6.  We  have  seen  4  cases 

1  Trans.  Obst.  Soc.,  London,  1892,  XXXIII,  203. 
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in  infants  who  had  survived  the  birth-period,  2  of  them  confirmed  by 
autopsy,  the  injury  being  the  result  of  violent  efforts  which  had  been 
made  at  breech-extraction  at  the  time  of  birth  (see  also  Vol.  I,  p.  299). 
One  of  these  is  included  in  the  2  cases  reported  by  Burr.1  Kohlbry2 
observed  1  case,  and  Ford3  6.  Among  other  very  exceptional  causes  are 
trauma  of  other  nature,  rupture  of  vessels  in  the  course  of  pertussis,  and 
hemorrhagic  diseases.  The  hemorrhage  may  be  extradural,  subdural, 
into  the  substance  of  the  cord,  into  the  central  canal,  or  in  more  than  one 
of  these  regions;  and  its  size  may  vary  from  punctuate  to  large  focal 
accumulations  in  the  cord-substance;  or  from  a  small  amount  to  a  large 
effusion  in  the  case  of  meningeal  hemorrhage,  perhaps  filling  most  of  the 
arachnoid  cavity. 

Symptoms  and  Diagnosis. — Meningeal  hemorrhage  produces  defi¬ 
nite  and  characteristic  symptoms,  depending  largely  upon  the  seat  of 
the  lesion  and  upon  the  amount  of  bleeding.  These  consist  of  severe 
radiating  pain,  hypersesthesia  or  parsesthesia,  and  muscular  rigidity; 
white  later  there  are  paralysis  of  the  limbs  or  sphincters  and  dimin¬ 
ished  sensation  in  the  parts  below  the  seat  of  the  hemorrhage.  The 
symptoms  are  similar  to  those  of  spinal  meningitis,  but  hemorrhage  is 
distinguished  by  the  very  sudden  onset.  In  hemorrhage  into  the  sub¬ 
stance  of  the  cord,  unless  of  the  slowly  infiltrating  form,  the  onset  is  equally 
sudden  but  paralysis  is  the  most  prominent  early  symptom,  and  the 
evidence  of  involvement  of  the  meninges  and  of  the  nerve-roots  is  absent 
or  less  marked.  There  are  also  varying  focal  symptoms  of  a  nature 
subject  to  the  position  of  the  hemorrhage.  In  some  cases  of  intra- 
spinal  hemorrhage,  as  in  the  personal  cases  referred  to,  there  is  loss  of 
tendon-reflexes  and  of  sensation,  with  complete  paralysis  of  the  flaccid 
type.  This  hypotonic  state  may  occur  whether  or  not  the  lumbar  enlarge¬ 
ment  of  the  cord  is  involved;  and  in  the  latter  event  is  believed  by  Gott4 

to  be  dependent  upon  injury  to  the  nerve-roots  through  secondary  meningi¬ 
tic  thickening.  A  primary  myelitis  or  meningitis  has  rise  of  temperature 
among  the  early  symptoms. 

Course  and  Prognosis. — -The  prognosis  is  always  serious.  Men¬ 
ingeal  hemorrhage  is  liable  to  be  followed  by  death  as  paralytic  symptoms 
develop,  and  this  is  especially  true  if  the  effusion  is  in  the  meninges  of 
the  upper  part  of  the  cord.  Yet  partial  or  even  complete  recovery 
sometimes  occurs  if  the  patient  has  passed  through  the  first  2  weeks. 
In  hematomyelia  the  prognosis  for  recovery  is  even  more  doubtful,  since 
secondary  myelitis  is  likely  to  develop  and  permanent  damage  to  remain 

even  if  the  patient  survive.  .  .  , , 

Treatment.— The  first  principle  of  treatment  is  to  prevent  further 

hemorrhage,  if  possible,  by  the  use  of  absolute  rest  upon  the  face  or  the 
side  and  the  application  of  ice-bags  to  the  seat  of  the  lesion. 


TUMORS  OF  THE  SPINAL  CORD 


Tumors  of  the  spinal  cord  are  of  very  uncommon  occurrence  m  ch  - 
dren.  They  may  be  either  primary  or  secondary,  and  involve  either  the 
meninges  or  the  cord  itself.  In  the  former  situation  they  are  oftenest 
sarcoma  or  gliosarcoma;  in  the  latter  tubercle  or  sometnnes  g  iorna. 
Gummatous  tumors  are  uncommon.  In  50  cases  collected  by  1  s 


1  Amer.  Jour.  Dis.  Child.,  1920,  XIX,  473. 
2Amer.  Jour.  Dis.  Child.,  1923,  XXVI,  242. 

3  Arch.  Neurol,  and  Psychiat.,  1926,  XIV,  742. 

4  Jahrb.  f.  Kinderheilk.,  1909,  LXIX,  422. 
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and  Lloyd1  4  were  in  subjects  under  10  years  and  3  in  those  from  10  to 
20  years;  and  in  Schlesinger’s2  extensive  series  of  251  collected  cases 
there  were  33  from  1  to  9  years,  and  27  from  10  to  19  years.  Ash3 
reports  a  tuberculoma  in  an  infant  of  19  months,  and  we  have  observed  1 
instance  of  this  in  a  child  of  4  years. 

The  symptoms  are  very  varied,  and  there  may  even  be  none  what¬ 
ever.  One  of  the  most  prominent  and  earliest  is  pain  in  some  of  the 
extremities,  produced  by  the  irritation  of  the  nerve-roots,  but  this  may  be 
absent.  Sometimes  there  is  hypersesthesia  also,  or  spastic  rigidity  and 
contractures,  and  later  there  may  be  loss  of  sensation  or  of  motion.  The 
character  and  location  of  the  symptoms  depend  upon  the  extent  and  posi¬ 
tion  of  the  lesion.  When  the  meninges  are  chiefly  involved  evidences  of 
irritation  predominate;  when  the  tumor  is  primary  in  the  cord  itself  loss 
of  motion  or  of  sensation  occupies  the  foreground.  A  growth  in  one  side 
of  the  cord  may  produce  a  Brown-Sequard  paralysis;  while  if  the  whole 
transverse  section  is  involved  the  symptoms  suggest  those  of  transverse 
myelitis.  The  pressure  of  the  spinal  fluid  above  the  tumor  will  be  greater 
than  that  below.  Dye,  such  as  phenolsulphonephthalein,  could  be 
injected  below  the  suspected  site  of  the  tumor  and  a  puncture  made  above 
it  or  in  the  cisterna  magna,  to  determine  whether  the  normal  flow  had 
been  cut  off.  The  fluid  below  the  tumor  may  change  decidely  in  nature 
and  approximate  blood-serum  in  some  of  its  characteristics.  In  some 
cases  there  is  marked  globulin-reaction  but  no  change  in  other  respects 
(Nonne’s4  syndrome).  In  other  cases  the  fluid  is  yellow  (xanthochromia), 
contains  lymphocytes,  and  clots  spontaneously  soon  after  removal 
(FroinV  syndrome).  These  latter  changes  have  been  supposed  to  occur 
when  the  tumor  has  completely  cut  off  the  flow  of  fluid  from  above  and 
formed  a  cul  de  sac  below.  Cushing  and  Ayer6  have  found  in  a  few 
instances  these  same  changes  above  as  well  as  below  the  tumor.  Xantho¬ 
chromia,  spontaneous  coagulation,  and  the  like  are  not,  however,  posi¬ 
tively  diagnostic  of  tumor,  since  they  may  occur  in  any  condition  which 
blocks  off  the  spinal  canal,  as,  for  instance,  in  adhesions  produced  by 
spinal  meningitis. 

The  onset  and  course  of  the  disease  are  usually  slow  and  may  suggest 
caries  of  the  spine.  The  prognosis  is  very  unfavorable  except  in  cases 
where  the  diagnosis  can  be  made  with  sufficient  certainty  to  permit  of 
operation;  and  such  diagnosis  is  rarely  possible  in  early  life. 

Syringomyelia 

Reference  has  already  been  made  to  this  (p.  671)  as  a  condition 
extremely  rare  in  early  life,  so  far  as  clinical  manifestations  are  concerned. 
It  is  probably  in  most  instances  a  gliomatous  infiltration  of  the  spinal 
cord,  with  the  production  later  of  cavities,  and  may  consequently  be 
considered  among  the  new-growths.  The  disorder  may  be  combined 
with  dilatation  of  the  central  canal  (p.  671).  The  infiltration  and 
subsequent  cavity-formation  begin  near  the  central  spinal  canal  and 
may  involve  the  commissure,  the  anterior  and  posterior  horns,  and  the 
posterior  columns.  The  cavities  may  be  small  and  limited  to  one  region, 

1  Pepper’s  Syst.  of  Med.,  1886,  V,  1090. 

2  Beitrage  z.  Klinik  der  Riickenmarks-  und  Wirbeltumoren,  1898,  99 

3  Amer.  Jour.  Dis.  Child.,  1917,  XIII,  487. 

4  Deutsch.  Zeitschr.  f.  Nervenheilk.,  1910,  XL,  161. 

5  Gaz.  des.  hop.,  1903,  LXXVI,  1005. 

6  Arch.  Neurol,  and  Psychiat.,  1923,  X,  167. 
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oftenest  the  cervical,  or  may  extend  throughout  much  of  the  length  of  the 
cord. 

The  course  is  very  slow,  and  even  although  the  pathological  process 
very  probably  begins  in  infancy,  or  is  even  congenital,  symptoms  are 
rarely  observed  during  childhood,  di  Giorgio,1  however,  described  2 
characteristic  cases  in  children  of  9  years.  The  subject,  as  far  as  child¬ 
hood  is  concerned,  has  been  carefully  reviewed  by  Bruns.2  The  symp= 
toms  are  those  seen  in  adult  life:  viz.  muscular  atrophy  and  paralysis  of 
one  limb,  or  of  the  corresponding  one  on  the  other  side  also;  various  vaso¬ 
motor  and  trophic  disorders;  and  characteristic  sensory  disturbances, 
chiefly  loss  of  pain-sense  and  temperature-sense  but  with  preservation  of 
tactile  sensibility.  Merrill3  has  obtained  encouraging  results  in  a  few 
instances  in  adults  by  Roentgen-ray  treatment  over  the  spine. 

MYELITIS 

This  term  may  be  applied  broadly  to  a  variety  of  affections  in  all  of 
which  inflammation  of  more  or  less  of  the  spinal  cord  is  present.  Among 
these  are  poliomyelitis,  amyotrophic  lateral  sclerosis,  and  certain  other 
disorders  which  are  more  appropriately  considered  in  other  sections. 


1.  Acute  Myelitis 

Etiology  and  Pathological  Anatomy. — As  seen  in  childhood,  the 
process  is  nearly  always  a  diffuse  one  affecting  especially  the  grey  matter, 
and  is  identical  in  lesions  and  symptoms  with  the  poliomyelitis  already 
described  (Vol.  I,  p.  587).  Among  the  causes  are  an  intoxication  or 
an  acute  infectious  disease,  extension  from  a  meningitis,  or  a  trauma. 
Powers4  collected  7  cases  of  post-diphtheritic  disseminated  myelitis  and 
added  1  of  his  own.  The  influence  of  syphilis  is  uncertain.  The 
whole  of  the  transverse  section  of  the  cord  may  be  affected  throughout 
a  considerable  extent  of  its  length  ( diffuse  myelitis),  and  the  process 
even  involve  the  brain  as  well  ( encephalomyelitis ),  although  less  often, 
or  the  inflammation  may  be  in  scattered  foci  ( disseminated  myelitis) ,  or 
may  affect  the  transverse  section  of  the  cord  in  a  limited  region  only, 
and  rarely  completely  ( transverse  myelitis) .  The  lesions  consist  in  red¬ 
ness  of  the  cord  from  injection  of  the  vessels  and  effusion  of  blood,  and 
in  softening  of  the  substance.  Later  the  red  color  is  replaced  by  a  yellow 
or  whitish  tint.  Microscopically  there  are  swollen  axis-cylinders,  dis¬ 
organization  of  the  fibers;  swelling  and  granular  degeneration  m  the 
large  nerve-cells;  leucocytic  infiltration;  granular  mateiial  and  masses 
of  myelin  and  corpora  amylacea;  engorgement  of  the  blood-vessels  ana 
thickening  of  their  walls;  and  in  older  cases  a  scleiosmg  process,  wit 

increase  of  connective-tissue  fibres.  .  r  ,, 

Symptoms.— These  vary  greatly,  depending  upon  the  locality,  the 

amount  of  the  cord  involved,  or  on  whether  the  initial  lesion  remains 
localized  or  undergoes  a  rapid  extension.  As  seen  in  transveise  mye  i  is 
of  the  dorsal  region,  which  may  be  taken  as  the  type,  there  may  ear  y  e 
moderate  pain  in  the  limbs  or  back,  numbness  in  the  limbs,  a  gn  e 
sensation,  and  muscular  twitching.  Paralysis  of  the  lower  im  s  1S  ie 
most  prominent  symptom.  It  develops  rapidly  and  may  3e  \eiy 

1  La  Pediat.,  1920,  XXVIII,  226.  T  i  u  i™  TYinrW«nlfpr 

2  Bruns,  Cramer,  and  Ziehen,  Handbueh  der  Nervenkrankheiten  im  KindersaLe  , 

3  Amer.  Jour.  Roentgen,  and  Radium  Therapy,  1924,  XII,  214 

4  Bost.  Med.  and  Surg.  Jour.,  1922.  (  LXXXv  I.  45. 
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decided  in  a  few  hours  or  days.  It  is  of  paraplegic  type  and  is  combined 
with  increase  of  reflexes,  and  later  spastic  symptoms,  anaesthesia,  paralysis 
of  the  sphincters,  and  often  the  production  of  bed-sores.  High  fever, 
loss  of  appetite,  debility,  headache,  and  similar  constitutional  disturbances 
are  usually  present. 

The  occurrence  of  spastic  symptoms,  anaesthesia,  atrophy  and  altered 
electrical  reactions  depends  upon  the  situation  of  the  lesion  in  the  cord. 
The  tendon-reflexes  are  increased  and  there  is  rigidity  and  anaesthesia, 
but  no  excessive  atrophy  or  degenerative  reaction,  in  the  portions  of 
the  body  receiving  their  nerve-supply  from  the  cord  below  the  seat  of 
the  lesion.  On  the  other  hand,  atrophy  is  marked,  degenerative  reac¬ 
tion  present,  tendon-reflexes  absent,  and  the  paralysis  is  of  the  flaccid 
type  in  the  parts  supplied  by  the  diseased  portion  of  the  cord,  provided 
that  the  anterior  horns  are  involved.  Thus,  when  the  lumbar  cord  is 
affected,  the  paralyzed  legs  are  flaccid,  anaesthetic  and  atrophic,  and 
exhibit  reaction  of  degeneration  but  no  increase  of  the  knee-jerks.  On 
the  other  hand,  when  the  dorsal  cord  is  diseased,  the  knee-jerks  are 
exaggerated,  the  paralysis  is  of  the  spastic  type,  there  is  anaesthesia, 
atrophy  of  the  lower  extremities  is  little  marked,  and  the  reaction  of 
degeneration  is  absent.  When  the  lesion  is  situated  in  the  cervical 
region  the  arms  exhibit  paralysis  and  anaesthesia;  the  paralysis  finally 
becoming  spastic  and  with  increased  reflexes  if  the  lesion  is  above  the 
origin  of  the  brachial  nerves,  but  flaccid  and  with  atrophy  and  reaction 
of  degeneration  if  the  grey  matter  of  the  cord  from  which  these  nerves 
arise  is  involved. 

Course  and  Prognosis. — The  course  may  be  rapid,  ending  in  death 
from  exhaustion  or  from  complications,  especially  secondary  nephritis 
and  pneumonia.  In  other  cases  the  symptoms  may  remain  stationary 
or  show  slight  increase  in  their  degree;  and  then  improvement  may  begin 
after  a  few  weeks.  Final  recovery  may  be  complete,  but  is  oftener 
only  partial,  especially  if  the  disease  has  lasted  several  months  without 
improvement  of  the  paralysis. 

Diagnosis. — The  diagnosis  is  to  be  made  from  compression-myelitis 
by  the  more  rapid  onset  and  the  absence  of  the  earlier  root-symptoms  of 
that  disease.  In  spinal  hemorrhage  the  onset  is  sudden  rather  than  rapid. 
In  Landry’s  paralysis  the  sensation  is  not  affected,  and  the  paralysis 
indicates  an  ascending  involvement  of  the  spinal  cord.  Meningitis 
has  more  severe  pain,  hyperesthesia,  and  earlier  rigidity. 

Treatment. — The  only  treatment  possible  is  absolute  rest,  with 
the  patient  preferably  on  the  face;  and  dry  cupping  to  the  spine  or  the 
application  of  an  ice-bag,  if  the  case  is  seen  early.  The  general  strength 
and  nutrition  are  to  be  maintained;  and  the  greatest  care  used  in  the 
keeping  of  the  skin  of  the  back  clean  and  the  guarding  against  retention 
of  urine.  When  improvement  begins  gentle  massage  may  be  employed. 

2.  Abscess  of  the  Spinal  Cord 
(Purulent  Myelitis) 

This  is  a  very  rare  form  of  inflammation  in  early  life.  It  may  be 
due  to  trauma  or  oftener  be  the  result  of  septic  metastasis,  or  follow  a 
purulent  meningitis.  Reference  is  not  made  here  to  the  very  numerous 
multiple  collections  of  pus  sometimes  found  in  cerebrospinal  fever  and 
in  poliomyelitis.  The  abscess  is  situated  oftenest  in  the  grey  matter 
in  the  upper  portion  of  the  cord.  The  symptoms  are  vague,  and  usually 
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overshadowed  by  those  of  the  purulent  meningitis  or  cerebral  abscess 
which  is  liable  to  complicate  the  disease.  In  general  they  are  those  of 
a  transverse  myelitis.  High,  irregular  fever  and  the  presence  of  suppura¬ 
tion  elsewhere  in  the  body  suggest  the  diagnosis.  The  course  is  rapidly 
fatal. 


3.  Compression-Myelitis 

Etiology. — Any  condition  which  produces  decided  compression  of  a 
portion  of  the  spinal  cord  may  bring  about  an  inflammation  at  this  point. 
The  disease  is,  as  a  rule,  a  subacute  or  chronic  process.  Although  it  is 
sometimes  seen  as  a  result  of  pressure  by  tumor,  trauma,  or  pachy¬ 
meningitis  produced  in  any  way,  much  the  most  frequent  cause  is  caries 
of  the  spine.  It  would  be  incorrect,  however,  to  regard  Pott’s  disease 
as  synonymous  with  compression-myelitis;  for  in  the  less  severe  cases  of 
the  former  affection  the  process  does  not  reach  to  the  extent  of  actual 
involvement  of  the  cord.  The  following  description  applies  especially 
to  the  compression-myelitis  attending  spinal  caries. 

Pathological  Anatomy. — As  a  result  of  the  disease  of  the  vertebrae 
(see  Spinal  Caries,  p.  745)  a  pachymeningitis  is  set  up  (see  Pachymenin¬ 
gitis,  p.  671),  often  with  the  production  of  an  accumulation  of  pus;  and 
this,  together  with,  on  the  one  hand,  the  narrowing  of  the  spinal  canal  by 
curvature  resulting  from  the  destruction  of  the  vertebrae  and,  on  the 
other,  the  development  of  granulation  tissue  within  the  canal,  produces 
a  gradually  increasing  pressure  upon  the  cord;  generally  exercised  from 
in  front,  sometimes  from  one  side.  In  the  earlier  stages  there  is  only 
interference  with  the  circulation,  with  consequent  congestion  and  edema¬ 
tous  infiltration.  Later  in  old,  severe  cases  there  is  an  increase  of  inter¬ 
stitial  tissue  accompanied  by  degeneration  of  the  nervous  tissue,  with 
more  or  less  disappearance  of  the  ganglion-cells  and  the  nerve-fibres. 
The  condition  is  such  that  the  grey  and  the  white  matter  can  hardly  be 
distinguished  from  each  other.  As  a  result  ot  the  compression  the  spinal 
cord  is  much  flattened  and  is  smaller  than  normal  at  the  position  of  this. 
The  extent  of  the  lesion  of  the  cord  depends  upon  the  number  of  vertebrae 
diseased.  In  most  instances  it  does  not  affect  more  than  2  inches  and 
often  less  than  this,  although  some  minor  degree  of  inflammation  reaches 
both  above  and  below  the  position  of  greatest  involvement.  In  addition 
there  is  systemic  degeneration,  both  ascending  and  descending,  in  certain 
tracts;  a  descending  degeneration  in  the  motor,  an  ascending  one  in  the 
sensory.  The  nerve-roots  coming  from  the  region  of  compiession  are 
earlier  and  more  extensively  diseased  than  the  cord  itself,  with  corre¬ 
sponding  degenerative  changes  in  the  nerves  and  the  muscles  supplied 

by  them.  „  ,  ,  ...  ,, 

Symptoms. — These  vary  with  the  stage  of  the  disease  and  with  the 

position  of  the  lesion.  Only  exceptionally  is  the  piocess  acute,  as  in 
cases  due  to  trauma  or  to  a  sudden  giving-way  of  carious  vertebrae  with 
consequent  sudden  pressure  upon  the  cord.  Among  the  earliest  symp¬ 
toms  is  pain,  developing  in  the  course  of  the  nerves  the  loots  oi  which 
are  involved  in  the  compression.  This  may  occur  spontaneously,  or 
be  elicited  by  pressure  upon  the  region  of  the  diseased  veitebrae,  or 
through  motion  of  the  spine.  It  may  be  constant  or  intermittent. 
Hypersesthesia  is  frequent,  and  later  often  localized  anaesthesia,  toget  er 
with  muscular  weakness,  atrophy,  and  the  electrical  reactions  o  regen¬ 
eration,  all  of  these  occurring  in  the  same  region  as  the  pain,  these 
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symptoms,  known  as  “  root-symptoms,”  are,  however,  dependent  upon 
the  complicating  neuritis,  not  upon  the  lesion  of  the  cord  itself. 

The  symptoms  of  the  actual  compression-myelitis;  i.e.  the  “ cord- 
symptoms/’  are  seen  chiefly  in  regions  of  the  body  the  nervous  supply  of 
which  arises  from  the  cord  below  the  lesion.  They  are  observed  generally 
after  the  appearance  of  the  root-symptoms.  They  consist  first  of  all  in 
paralysis  coming  on  rapidly  or  much  oftener  slowly,  the  length  of  time 
depending  upon  the  rapidity  with  which  the  myelitis  develops.  The 
paralysis  is  bilateral  and  of  the  spastic  type,  with  increase  of  deep  and 
superficial  reflexes ;  pain ;  paresthesia ;  and  often  some  degree  of  anesthesia, 
which  in  severe  cases  may  be  complete.  There  is  no  reaction  of  degen¬ 
eration.  There  may  sometimes  be  loss  of  sphincter-control. 

Course  and  Prognosis. — The  course  of  the  disease  varies  greatly, 
and  the  prognosis  likewise.  When  the  principal  lesion  has  been  edema, 
there  may  be  entire  recovery  after  a  few  weeks  under  appropriate  treat¬ 
ment.  Even  when  there  has  been  more  or  less  destruction  of  the  nerv¬ 
ous  tissue,  regeneration  may  take  place  and  the  cord  resume  its  power 
of  conduction.  In  older  cases,  on  the  other  hand,  when  the  paralysis 
has  been  long-continued  and  when  the  sclerosing  process  has  become 
well-established,  there  is  less  hope  of  improvement.  It  is  surprising, 
however,  to  what  degree  recovery  may  follow  even  after  the  disease  has 
persisted  for  several  years.  (See  Caries  of  the  Spine,  p.  745.) 

Diagnosis. — This  is  usually  not  difficult,  and  depends  upon  the 
combination  of  the  cord-symptoms  and  the  root-symptoms  as  described. 
There  is,  namely,  the  earlier  evidence  of  sensory  disturbance,  followed 
later  by  the  paraplegia.  Acute  transverse  myelitis  exhibits  a  rapid 
development  of  paralysis.  Tumors  of  the  cord  are  of  infrequent  occur¬ 
rence,  and  are  less  liable  to  produce  pain  on  movement  of  the  body 
than  is  caries  of  the  vertebra.  The  development  of  a  characteristic 
curvature  is  conclusive  proof  of  the  existence  of  caries.  In  the  absence 
of  this  condition  the  use  of  the  x-ray  may  be  of  diagnostic  aid.. 

Treatment. — This  is  chiefly  that  of  the  cause;  operation  being 
indicated  for  tumor  and  for  trauma;  while  for  spinal  caries  the  treatment 
later  to  be  described  for  this  is  to  be  employed. 

LANDRY’S  PARALYSIS 
(Acute  Ascending  Paralysis) 

It  now  seems  certain  that  the  majority  of  cases  occurring  in  early  life  and 
called  by  this  name  were  in  reality  but  one  of  the  forms  of  poliomyelitis 
(Vol.  I,  p.  598).  Others  probably  were  neuritis;  others  forms  of  myelitis. 
There  are,  however,  still  other  cases  rarely  encountered  which,  for  the 
most  part,  correspond  clinically  with  the  account  first  given  by  Landry, 
and  which  warrant  a  separate  description.  The  disease  appears  to  be 
an  acute  toxic  or  infectious  process.  A  condition  suggesting  it  has  been 
seen  in  some  cases  of  botulism  and  of  rabies,  and  the  ascending  paralysis 
reported  by  McCornack2  may  be  of  a  similar  nature.  The  anatomical 
condition  is  a  varying  one.  In  some  instances  no  lesions  whatever  have 
been  found;  in  others  the  early  evidence  of  myelitis;  in  others  involvement 
of  the  nerve-roots;  and  in  still  others  microorganisms  of  different  sorts. 
The  enlargement  of  the  spleen  usually  observed  indicates  the  toxic- 
infectious  nature  of  the  malady. 

1  Gaz.  hebdom.,  1859,  VI,  472. 

2  Jour.  Amer.  Med.  Assoc.,  1921,  LXXVI,  260. 
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Symptoms. — The  symptoms  consist  often  of  an  initial  stage  with 
malaise  and  fever  followed  by  a  progressive,  ascending  paralysis.  This 
begins  in  the  legs,  is  of  the  flaccid  type,  without  electrical  changes  or 
trophic  symptoms,  and  sensory  disturbances  are  absent  or  little  marked. 
The  paralysis  extends  rapidly,  attacking  the  trunk,  upper  extremities, 
and  the  respiration,  speech,  and  swallowing  as  the  medulla  becomes 
involved.  The  action  of  the  sphincters  is  usually  normal.  Moderate 
fever  may  continue.  Occasionally  the  upper  extremities  are  first 
attacked,  or  the  bulbar  symptoms  may  even  appear  first  and  the  advance 
be  a  descending  one.  The  disorder  reaches  its  full  development  in  from 
1  to  2  days,  or  sometimes  longer.  Death  takes  place  in  1  or  2  weeks  or 
a  shorter  time,  often  from  asphyxia;  yet  cases  of  recovery  are  reported. 
The  diagnosis  is  not  difficult  except  that  no  clinical  distinction  exists 
between  this  Landry’s  paralysis  and  the  ascending  form  of  poliomyelitis. 
An  ascending  multiple  neuritis  is  recognized  by  the  presence  of  decided 
pain  and  tenderness  in  the  nerve-trunks,  the  atrophy,  altered  electrical 
reactions,  longer  course,  and  more  favorable  termination.  The  deter¬ 
mination  of  the  nature  of  the  lesion  is  often  impossible  without  autopsy. 

Treatment  can  be  symptomatic  only,  and  consists  in  absolute  rest 
and  the  employment  of  supporting  measures. 


THE  ATAXIAS 

Ataxia  may  exist  as  a  symptom  of  various  conditions,  in  some  of 
which,  as  after  infectious  diseases,  or  in  chorea,  infantile  cerebral  paraly¬ 
sis,  certain  cases  of  tumor  of  the  cerebellum  or  mid-brain,  multiple 
neuritis  and  hydrocephalus,  it  is  but  one  of  other  manifestations  and 
perhaps  of  minor  importance.  In  other  diseases  it  constitutes  the  most 
striking  symptom,  and  it  is  to  these  affections  that  some  special  attention 
must  now  be  given.  The  different  forms  are  grouped  here  as  a  matter  of 
convenience,  although  the  brain  is  solely  or  chiefly  involved  in  some  of 
them. 

One  of  the  most  important  of  the  ataxias  is  Friedreich's  ataxia. 
Intermediate  forms  doubtless  exist  between  this  and  certain  other  ataxic 
disorders,  such  as  the  hereditary  cerebellar  ataxia  to  be  described.  In 
addition  to  this  latter,  mention  should  be  made  in  passing  of  the  forms  of 
cerebellar  ataxia  as  classified  by  Batten.1  The  first  of  these  is  congenital 
cerebellar  ataxia,  depending  upon  imperfect  development  of  the  cere¬ 
bellum  or  upon  lesions  analogous  to  those  producing  infantile  cerebral 
paralysis.  The  second  is  acute  cerebellar  ataxia,  which  has  already  been 
mentioned  (p.  636)  under  the  topic  of  acute  encephalitis.  The  third 
is  chronic  progressive  cerebellar  ataxia,  which  is  certainly  closely  allied 
to,  or  perhaps  a  form  of,  hereditary  cerebellar  ataxia. 


1.  FRIEDREICH’S  ATAXIA 


This  disorder  was  first  described  by  Friedreich"  in  1861.  Since  that 
time  a  large  number  of  studies  have  been  made.  In  1889  I  published  an 
analysis  of  143  collected  cases  including  3  of  my  own;3  but  later  studies 
would  doubtless  show  that  some  of  these  belonged  to  the  category  of 
other  diseases  which  exhibit  ataxia.  Many  other  instances  have  been 
reported  since  the  date  of  this  publication. 


1  Brain,  1905,  XXVIII,  484.  ,__rT7.TT  .  T  „TrTTT  1._>  1Q77 

2  Virchiw’s  Archiv..  1863,  XXVI,  391,  443;  XXVII,  1;  1876,  LXVIII,  145,  1877, 

LXX,  140. 

3  Transac.  College  of  Phys.,  Phila.,  1888,  X,  196. 
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Etiology— The  direct  cause  is  unknown.  Hereditary  or  familial 
influence  is  a  striking  feature,  a  number  of  brothers  or  sisters  being 
attacked,  and  sometimes  the  disease  being  directly  inherited  through 
several  generations.  In  the  family  history  reported  by  Carre1  the  grand¬ 
mother;  9  of  her  children;  and  7  of  the  children  of  one  affected  daughter 
suffered  from  the  disorder.  In  other  instances  nervous  diseases  of  some 
other  sort  have  been  present  in  the  ancestors  or  have  been  encountered 
in  other  children  of  the  family.  The  malady  makes  its  appearance  in 
early  childhood,  sometimes  after  puberty,  and  occasionally  in  infancy. 
The  influence  of  acute,  and  usually  infectious,  disorders  in  precipitating 
the  onset  of  the  symptoms  of  Friedreich’s  ataxia  is  very  decided. 

Pathological  Anatomy.— The  process  is  a  degenerative  one,  due, 
perhaps,  to  a  congenital  arrest  of  development,  as  a  result  of  which 
sclerosing  processes  readily  occur.  It  attacks  especially  the  posterior 
columns  of  the  cord,  the  lateral  tracts,  the  direct  cerebellar  tracts,  and 
the  posterior  nerve-roots.  Changes  to  a  less  extent  may  be  found  in 
other  parts  of  the  cord,  especially  in  the  columns  of  Clarke,  and  the  lesions 
may  extend  in  some  degree  to  the  medulla,  but  rarely  above  it.  The 
cord  is  much  diminished  in  size,  and  occasionally  the  medulla  also.  The 

cranial  nerves  are  not  often  affected.  #  .  .  . 

Symptoms. — The  first  symptom  seen  is  ataxia,  beginning  m  the 

lower  extremities,  and  shown  by  uncertainty  or  staggering  in  the  gait, 
very  different  from  the  undue  forward  propulsion  of  the  legs  in  walking 
as  seen  in  tabes.  When  standing  the  patient  may  sway  from  side  to  side 
(static  ataxia),  and  when  the  eyes  are  closed  the  swaying  increases  in 
some  cases  (Romberg’s2  symptom),  while  in  others  it  does  not.  The 
sphincters  are  unaffected.  The  knee-jerks  are  absent.  Trembling  or 
oscillating  movements  of  the  legs  when  in  certain  positions  are  common. 
The  feet  often  exhibit  a  characteristic  deformity,  consisting  of  high  arch¬ 
ing  of  the  instep,  shortening  of  the  foot,  and  hyperextension  of  the  great 
toe,  sometimes  with  flexion  of  the  last  phalanx.  This  may  be  an  early 
or  a  late  symptom.  Very  gradually,  sometimes  only  after  several  years,, 
the  process  extends  to  the  trunk  and  the  upper  extremities,  and  finally 
to  the  head.  The  patient  now  sways  while  sitting,  and  scoliosis  is 
common.  The  hands  exhibit  marked  ataxic  movements  on  voluntary 
effort,  the  attempt  at  grasping  being  often  peculiarly  claw-like  and  over¬ 
reaching  ;  and  even  while  lying  passive  in  the  lap  there  may  be  choreiform 
or  athetoid  movements  of  the  fingers.  There  is  an  irregular  nodding 
or  jerking  movement  of  the  head.  The  face  develops  a  peculiar  expres¬ 
sionless  appearance.  Nystagmus  is  common;  optic  atrophy  rare;  the 
pupillary  reflexes  are  generally  unaffected.  The  speech  is  jerking  and 
peculiar,  with  alternation  of  pauses  and  of  rapid  enunciation  of  several 
words  together.  When  the  symptoms  are  well-developed  the  difficulty 
in  walking  increases  to  an  entire  disability,  and  in  advanced  cases  there 
may  be  actual  paralysis,  both  in  the  lower  and  upper  extremities.  Paraly¬ 
sis  is,  however,  not  one  of  the  characteristic  manifestations  of  the  disease. 
There  is  no  loss  of  control  of  the  bladder  and  rectum. 

Sensory  symptoms  are  of  little  prominence  in  Friedreich’s  ataxia. 
Pain  is  uncommon,  and  probably  accidental  when  present.  The  cutane¬ 
ous  sensibility  is  generally  unaffected,  sometimes  slightly  diminished, 
and  the  muscle-sense  unimpaired.  There  are  no  trophic  symptoms  of 
moment,  and  muscular  atrophy  is  usually  not  great  even  in  well-developed 

1  De  l’ataxie  locomotrice  progressive,  1865,  65;  248. 

2Lehrb.  der  Nervenkrankh.,  1st  Ed.,  1840,  795. 
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cases.  Vertigo  is  not  infrequent.  Salivation,  disturbance  of  respiration, 
palpitation,  and  uncontrollable  laughing  are  among  rare  symptoms.  The 
intelligence  is  normal,  although  the  vacuous  expression  and  the  difficulty 
in  enunciation  suggest  the  opposite  of  this.  In  comparatively  few 
instances  is  there  any  real  mental  deficiency,  and  then  far  on  in  the 
course  and  occurring  as  a  complication. 

Course  and  Prognosis. — The  course  is  slowly  onward,  although 
often  with  stationary  periods.  Occasionally  the  upper  and  lower  limbs 
are  affected  almost  simultaneously,  and  sometimes  the  speech  as  well. 
Generally,  however,  the  upper  extremities  do  not  show  involvement 
until  from  1  to  5  years  after  the  lower,  and  the  affection  of  speech  about 
1  years  later  still.  To  all  this  there  are,  however,  many  exceptions. 
In  one  of  my  cases  17  years  elapsed  between  the  involvement  of  the  lower 
and  that  of  the  upper  limbs.  The  patient  often  reaches  at  last  a  state  of 
comparative  helplessness,  and  death  may  occur  from  asthenia  or  from 
some  intercurrent  disorder.  Life  may,  however,  be  prolonged  for  many 
years. 

Diagnosis. — From  tabes  dorsalis  the  disease  is  distinguished  by  the 
characteristic  uncertain  gait,  nystagmus,  the  early  age  of  onset,  and  the 
family  history;  and  by  the  absence  of  severe  pain  and  of  other  sensory 
manifestations,  pupillary  symptoms,  optic  atrophy,  and  visceral  disturb¬ 
ances.  Friedreich’s  ataxia  is  frequently  supposed  to  be  chorea,  and  I 
have  more  than  once  seen  instances  of  this  error.  Chorea,  however,  is 
of  more  sudden  onset,  generally  involves  the  arms  first  and  most  decidedly, 
and  is  lacking  the  club-foot,  scoliosis,  and  nystagmus  of  Friedreich’s 
ataxia.  It  is,  moreover,  an  acute  disease.  Disseminated  sclerosis  usually 
develops  later  in  life;  the  speech  is  scanning  rather  than  irregular  and 
jerking;  the  knee-jerks  are  increased;  there  is  intention- tremor ;  the 
nystagmus  is  more  extreme;  spastic  paralysis  may  develop,  and  the 
intellect  is  oftener  affected.  Cerebellar  tumor  gives  a*  more  typically 
drunken  gait,  and  there  is  headache,  decided  vertigo,  and  optic  atrophy; 
while  the  tendon-reflexes  are  not  abolished.  The  distinction  from 
hereditary  cerebellar  ataxia  will  be  considered  when  discussing  that 
subject. 

Treatment. — This  is  entirely  unavailing  and  can  be  only  symptom¬ 
atic.  The  general  nutrition  must  be  sustained;  and  when  scoliosis 
and  the  inability  to  sit  become  marked  the  application  of  a  plaster  or 
other  jacket  to  the  thorax  may  give  relief. 

2.  Hereditary  Cerebellar  Ataxia 

Etiology  and  Pathological  Anatomy. — Until  the  publication  by 
Marie1  in  1893,  cases  of  this  nature  were  generally  classified  under 
Fiiedreich’s  ataxia;  and  studies  by  many  investigators  show  that  the 
clinical  distinctions  cannot  always  be  sharply  drawn,  and  that  there 
are  undoubtedly  intermediate  forms.  From  a  pathological  standpoint, 
too,  there  is  no  uniformity  in  the  confinement  of  the  lesion  to  the  cere¬ 
bellum,  but  the  cord  may  also  be  involved.  It  would  appear  that  the 
two  diseases  may  properly  be  regarded  as  but  different  types  of  the 
same  disorder,  which  might  well  be  denominated  Hereditaiy  Ataxia. 
In  the  one  the  spinal  symptoms  predominate  (Friedreich  s  ataxia) ,  m  the 
other  the  cerebellar  (Cerebellar  ataxia).  The  following  description 
applies  to  the  latter,  the  hereditary  cerebellar  ataxia  of  Marie. 

1  La  sem.  med.,  1893,  XIII,  444. 
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A  very  prominent  etiological  factor  is  familial  tendency,  shown  as  in 
Friedreich’s  ataxia.  In  the  large  majority  of  instances  the  disease  begins 
after  the  period  of  childhood;  yet  cases  commencing  in  early  life  have 
been  reported.  The  anatomical  lesions  are  seen  chiefly  in  the  cerebellum, 
which  is  unusually  small  and  exhibits  degeneration  of  the  cortex  and  the 
fibres  connecting  it  with  the  central  nuclei;  while  the  spinal  cord  is  not 
involved.  To  this,  there  are,  as  stated,  exceptions,  and  there  are  reported 
cases  in  which  the  cord  was  small  and  the  cerebellar  tracts  and  other 
regions  were  degenerated;  while  in  still  others  the  cerebrum  has  been 
found  hypoplastic. 

Symptoms. — These  consist  in  a  gradually  increasing  ataxia  of  a 
peculiar  nature.  The  gait  is  more  of  the  drunken  cerebellar  type  than 
in  Friedreich’s  ataxia,  although  this  is  open  to  exceptions,  and  walking 
finally  becomes  impossible.  The  arms  likewise  partake  of  the  ataxic 
condition,  and  choreiform  movements  here  are  marked,  combined  also 
with  irregular  oscillation  of  the  head  and  trunk.  The  tendon-reflexes 
are  increased  and  ankle-clonus  is  frequent.  The  scoliosis  and  the 
deformity  of  the  feet,  often  seen  in  Friedreich’s  ataxia,  seldom  develop. 
Nystagmus  may  occur;  oculomotor  involvement,  such  as  ptosis,  diplopia, 
and  strabismus,  is  not  uncommon,  and  optic  atrophy  is  a  frequent 
symptom.  The  pupillary  reflex  may  be  involved.  Speech  becomes 
irregular,  slow  and  indistinct.  The  sphincters  are  not  affected,  and  the 
intellect  is  at  first  normal  but  is  liable  to  be  disordered  as  the  disease 
develops.  Derangements  of  sensation  are  usually  absent,  but  are 
encountered  oftener  than  in  Friedreich’s  ataxia.  The  course  is  slow  and 
the  prognosis  unfavorable  and  uninfluenced  by  treatment. 

Diagnosis. — The  diagnosis  from  Friedreich’s  ataxia  is  impossible  in 
the  mixed  forms.  In  typical  cases  it  rests  especially  upon  the  increase 
of  the  knee-jerks,  ankle-clonus,  cerebellar  gait,  oculo-motor  paralysis, 
and  optic  atrophy.  Disseminated  sclerosis  likewise  exhibits  increased 
knee-jerks;  but  shows,  too,  very  decided  intention-tremor,  typically 
scanning  speech,  periods  of  temporary  improvement,  and  symptoms 
pointing  to  various  different  foci  of  disease.  Treatment  is  unavailing. 

3.  Tabes  Dorsalis 
(Locomotor  Ataxia) 

Etiology  and  Pathology. — Tabes  dorsalis,  or  locomotor  ataxia, 
admitted  to  be  the  result  of  syphilis,  is  a  disease  limited  so  largely  to 
adult  life  and  with  symptoms  so  characteristic  that  very  brief  mention 
need  be  made  of  it  here.  Rarely  it  does  appear  at  an  early  period. 
Marburg  in  19031  collected  34  such  cases,  and  Cantonnet2  88  in  1907,  and 
the  number  has  been  increased  since  then.  The  great  majority  of  these 
have  developed,  it  is  true,  only  after  puberty  (J uvenile  tabes) ;  yet  cases 
have  been  seen  with  symptoms  of  tabes  appearing  as  early  as  the  age  of 
5  years.  Females  are  as  frequently  affected  as  males.  Oftenest  the 
syphilis  upon  which  the  disease  depends  is  hereditary  in  origin,  but  some¬ 
times  it  may  have  been  acquired  early  in  life. 

Studies  upon  the  pathological  anatomy  have  been  limited  to  very  few 
cases,  and  all  of  these  have  shown  complicating  lesions  in  addition  to 

those  characteristic  of  the  disease  itself.  .  , 

Symptoms. — The  symptoms  are  similar  to  those  seen  in  adult  lite 
with,  however,  certain  differences.  The  onset,  namely,  is  more  indefi- 

1  Wien.  klin.  Wochenschr.,  1903,  XVI,  1295. 

2  Arch,  d’ophthalm.,  1907,  XXVII,  708. 
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nite  and  deceptive;  the  characteristic  ataxic  gait  is  less  marked;  the  sen¬ 
sory  manifestations,  such  as  lancinating  pain,  paresthesia,  anesthesia, 
and  the  like  are  less  prominent;  reflexes  may  not  be  absent;  and  paralysis 
of  the  ocular  movements  somewhat  less  often  seen.  On  the  other  hand, 
optic  atrophy  is  an  unusually  frequent  and  often  the  earliest  symptom! 
Disturbances  in  urination  are  among  the  early  manifestations.  A 
combination  of  the  evidences  of  tabes  with  those  of  general  paralysis  is 
not  uncommon.  The  blood  and  spinal  fluid  will  usually  give  a  positive 
Wassermann  reaction  and  the  globulin  and  cells  in  the  spinal  fluid  are 
increased.  The  colloidal  gold  test  on  the  spinal  fluid  may  show  a  “  syphil¬ 
itic  ”  curve.  .  The  course  and  prognosis  are  as  in  adult  life. 

Diagnosis.— This  is  usually  easy,  based  upon  the  symptoms  and  the 
syphilitic  history.  Friedreich’s  ataxia  is  distinguished  in  many  ways, 
among  them  being  the  familial  history  often  present,  nystagmus,  dis¬ 
turbance  of  speech,  prominence  of  ataxic  symptoms,  and  the  absence  of 
optic  atrophy.  Hereditary  cerebellar  ataxia  has  practically  no  resem¬ 
blance.  The  ataxia  of  this  disease  is  much  more  marked,  and  the  knee- 
jerks  are  normal  or  increased.  The  treatment  is  similar  to  that  for  the 
affection  in  adults,  and  is  purely  symptomatic,  except  that  vigorous  anti¬ 
syphilitic  treatment  should  be  tried,  especially  the  intraspinal  injections 
of  arsphenaminized  serum  (See  Vol.  I,  p.  678). 

HEREDITARY  SPASTIC  PARAPLEGIA 

Spastic  paraplegia  arises  from  numerous  causes,  such  as  cerebral 
diseases,  caries  of  the  spine,  tumors,  spinal  pachymeningitis  or  lepto¬ 
meningitis,  etc.  There  exists,  however,  a  distinct  form  of  which  brief 
notice  must  be  taken,  in  which  the  familial  tendency  is  very  marked;  as 
pointed  out  by  Striimpell,1  Newmark,2  Erb3  and  others.  Bayley4  reports 
a  family  in  which  the  disease  appeared  in  5  generations,  developing  in 
all  those  affected  at  about  the  age  of  5  years;  and  Spiller5  an  instance 
of  14  cases  in  one  family.  The  disease  may  begin  at  any  age,  although 
oftener  in  early  life,  and  in  either  sex.  The  lesions  consist  in  degenera¬ 
tion  of  the  crossed  pyramidal  tracts;  sometimes  to  a  slight  extent  of  the 
direct  cerebellar  tracts,  and  of  the  columns  of  Goll. 

Symptoms. — The  symptoms  come  on  gradually,  the  first  being 
difficulty  in  walking  owing  to  the  development  of  a  spastic  condition 
which  causes  the  feet  to  be  pushed  stiffly  along  the  floor.  The  knee- 
jerks  are  increased,  ankle-clonus  is  present,  and  the  muscles  are  rigid. 
There  is  no  loss  of  sensation,  and  the  sphincters  are  not  involved.  A 
final  inability  to  walk  is  not  the  rule,  and  there  is  actual  loss  of  muscular 
power  only  in  the  last  stages  if  at  all.  The  arms  are  only  exceptionally 
affected.  Bulbar  symptoms  are  not  seen  in  typical  cases,  and  their 
presence  indicates  some  complicating  condition.  The  intellect  is  normal. 

The  course  is  very  prolonged,  for  although  the  symptoms  may  reach 
their  height  with  comparative  rapidity,  they  may  then  long  remain 
unchanged.  The  prognosis  is  unfavorable  for  recovery,  although  the 
duration  of  life  is  not  curtailed.  The  diagnosis  is  to  be  made  only  from 
other  conditions  which  may  produce  paraplegia;  and  this  cannot  be  done 
with  certainty  unless  there  is  evidence  of  a  familial  occurrence.  The 
existence  of  any  defect  of  intelligence  points  to  a  spastic  paraplegia  of 

1  Archiv.  f.  Psych.,  1880,  X,  711.  Deutsch.  Zeitschr.  f.  Nervenheilk.,  1893,  III,  495. 

2  Amer.  Jour.  Med.  Sci.,  1893,  CV,  432. 

3  Deutsch.  Zeitschr.  f.  Nervenheilk.,  1895,  VI,  137. 

4  Jour.  Nerv.  and  Ment.  Dis.,  1897,  XXIV,  697. 

5  Phila.  Med.  Jour.,  1902,  IX,  1129. 
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cerebral  origin,  and  the  presence  of  bulbar  symptoms  suggests  a  dissemi¬ 
nated  sclerosis.  The  disease  is  little  influenced  by  treatment,  although 
systematic  exercises  of  a  suitable  nature  have  occasionally  been  followed 
by  improvement. 

THE  MUSCULAR  ATROPHIES  AND  DYSTROPHIES 

Although  some  of  these  appear  to  be  entirely  or  primarily  purely 
muscular  diseases,  and  would  be  described  more  properly  under  Diseases 
of  the  Muscles,  others  are  certainly  spinal  in  origin,  and  others  perhaps 
neural;  and  the  interrelationship  of  all  seems  so  close  in  their  clinical 
manifestations,  and,  to  a  certain  extent,  in  their  pathological,  that  they 
may  well  be  studied  together.  Those  conditions  are  omitted  in  which 
the  atrophy  is  but  a  minor  symptom  of  some  more  general  nervous 
disorder. 

The  different  types  are  conveniently  divided  into:  ( A )  Spinal 
muscular  atrophy  or  amyotrophy,  which  may  be  subdivided  into  (1)  Amyo¬ 
trophic  lateral  sclerosis;  (2)  Progressive  muscular  atrophy  of  the  hand- 
type;  and  (3)  the  Werdnig-Hoffmann  type.  ( B )  Neural  muscular  atrophy . 
(C)  The  primary  myopathies,  or  muscular  dystrophies,  of  a  number 
of  types  presently  to  be  considered.  Yet  intermediate  forms  between  the 
groups,  and  especially  between  members  of  one  group,  undoubtedly 
occur,  and  no  classification  can  be  absolute.  Many  of  the  varieties  have 
certain  features  in  common;  chiefly  among  them  being,  in  the  first  place, 
a  distinct  familial  tendency,  and,  in  the  second,  a  slowly  progressive 
course.  Some  of  them  are  peculiarly  characteristic  of  early  life;  others 
are  seen  principally  or  only  in  adult  life. 

A.  Progressive  Spinal  Muscular  Atrophy 

1.  Amyotrophic  Lateral  Sclerosis  ( Charcot's  Type  of  Muscular 
Atrophy).1 — This  is  a  disease  chiefly  confined  to  adults,  although  a  few 
cases  beginning  in  childhood  have  been  reported.  In  some  of  these 
there  has  been  shown  a  very  decided  familial  tendency,  several  sisters 
or  brothers  having  been  attacked,  as  in  the  instances  reported  by  See- 
ligmiiller,2  in  which  4  children  of  one  family  showed  symptoms  in  infancy. 
Beyond  this  the  cause  is  unknown,  although  in  some  cases,  according  to 
Ostheimer,  Wilson  and  Winkelman3  the  syndrome  may  be  due  to  syphilis. 
The  pathological  lesion  is  a  degeneration  of  the  pyramidal  tracts  and  of 
the  anterior  horns  of  the  spinal  cord.  The  symptoms  in  brief  consist  in 
an  atrophic  paralysis,  yet  with  a  spastic  condition;  the  atrophy  being 
seen  especially  in  the  arms,  and  the  spastic  manifestations  in  the  legs. 
The  loss  of  power  and  the  spastic  symptoms  appear  before  any  atrophy 
shows  itself,  this  being  in  sharp  contrast  with  the  relations  obtaining  in 
the  hand-type  of  progressive  muscular  atrophy,  in  which  the  atrophy 
precedes  the  paralysis.  Contractures  develop,  with  pain  on  movement, 
increase  of  the  tendon-reflexes,  and  fibrillary  twitchings.  The  patient  at 
last  becomes  helpless.  Bulbar  symptoms  finally  appear,  with  interfer¬ 
ence  with  speech  and  swallowing.  The  course  of  the  disease  is  slow,  last¬ 
ing  over  several  years,  and  the  prognosis  is  unfavorable  and  uninfluenced 
by  treatment. 

2.  Progressive  Muscular  Atrophy;  Hand-type  (Duchenne-Aran 
Type). — This  malady  was  brought  into  prominence  through  the  writings 

1  Charcot  and  Joffroy,  Arch,  de  physiol,  norm,  et  path.,  1869,  II,  344. 

2  Deutsch.  med.  Wochenschr.,  1876,  II,  185. 

3  Amer.  Jour.  Med.  Sci.,  1924,  CLXVII,  835. 
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especially  of  Duchenne1  and  of  Aran,2  from  whom  the  variety  often  takes 
its  name.  The  disease  is  not  common  at  any  time  of  life,  and  is  of  rare 
occurrence  before  puberty.  In  210  cases  collected  by  Seidel3  44  began 
before  the  age  of  15  years,  and  28  of  these  between  1  and  10  years. 
Males  are  much  more  frequently  attacked  than  females.  A  familial 
tendency  is  sometimes  seen,  but  is  oftener  not  in  evidence. 

The  lesions  consist  in  degeneration  of  the  anterior  horns  of  the 
spinal  cord  with  secondary  involvement  of  the  nerve-roots  and  of  the 
muscles. 

Symptoms. — The  symptoms  are  characteristic.  Atrophy  begins  in 
the  muscles  of  the  hands;  first  in  the  thenar  eminences  and  then  the 
hypothenar  and  the  interossei,  and  extends  thence  to  the  forearms. 
Here  it  may  cease ;  or  may  spread  to  the  arms,  shoulders,  neck,  back,  and 
finally,  late  in  the  disease,  to  the  lower  extremities.  The  claw-like 
appearance  of  the  hand  is  very  characteristic  (main  en  griff e).  Excep¬ 
tionally  the  disease  attacks  other  localities  before  the  hands  and  arms. 
The  fibrillary  twitchings  which  the  muscles  exhibit,  sometimes  before 
atrophy  is  seen,  constitute  a  very  striking  symptom.  The  faradic  con¬ 
tractility  disappears  gradually  in  proportion  to  the  amount  of  atrophy 
present ;  and  in  well-advanced  cases  there  may  be  a  reaction  of  degenera¬ 
tion.  The  tendon-reflexes  are  diminished  or  absent. 

The  course  is  very  slow  but  progressive,  the  wasting  being  only 
gradual,  and  perhaps  some  years  passing  before  the  lower  extremities 
become  involved.  Finally  the  patient  grows  powerless  and  wasted  to  an 
excessive  degree. 

Diagnosis. — The  disease  is  to  be  distinguished  from  amyotrophic 
lateral  sclerosis  by  the  absence  of  spastic  symptoms,  and,  still  more 
important,  by  the  fact  that  the  atrophy  precedes  the  paralysis,  the  latter 
being  in  proportion  to  the  degree  of  the  former.  It  is  to  be  observed, 
however,  that  the  differences  between  the  two  diseases  are  not  always 
sharply  defined,  and  that  some  writers  class  them  together. 

Treatment  is  without  avail,  but  the  malady  is  fatal  only  through 
complications;  except  that  in  certain  instances  the  paralysis  involves  the 
tongue  and  the  muscles  of  respiration,  making  swallowing  and  coughing 
difficult,  and  bringing  about  a  fatal  ending. 

3.  The  Werdnig-Hoffmann  Infantile  Type  of  Progressive 
Muscular  Atrophy. — This  very  unusual  disorder,  described  by  Werdnig,4 
Hoffmann5  and  others,  exhibits  lesions  similar  to  those  seen  in  the 
Duchenne-Aran  type  just  described,  but  has  certain  very  definite  dis¬ 
tinguishing  clinical  features.  Parsons  and  Stanley6  found  but  21  well- 
authenticated  cases  in  medical  literature,  and  Ziehen7  places  the  number 
at  over  30.  Foremost  among  the  characteristics  is  the  striking  familial 
history,  nearly  all  of  the  cases  having  occurred  several  in  one  family  of 
brothers  and  sisters,  and  sometimes  through  a  number  of  generations 
(Hoffmann).  It  begins  usually  in  the  1st  or  sometimes  the  2nd  year. 

Pathological  Anatomy. — The  lesions  consist  especially  in  degeneia- 
tion  of  the  cells  of  the  anterior  horns  throughout  the  whole  of  the  cord. 
The  anterior  nerve-roots  are  also  involved.  There  is  no  change  in  the 

1  Atrophie  musculaire  avec  transformation  graisseuse  1849.  Ref.,  in  his  1  Electrisa¬ 
tion  localisee,  1855,  814. 

2  Arch.  gen.  de  med.,  1850,  XXIV,  5. 

3  Gerhardt’s  Hand,  der  Kinderkrank.,  1889,  V,  2,  9;  10. 

4  Archiv.  f.  Psych.,  1890,  XXII,  437. 

5  Deutsch.  Zeitschr.  f.  Nervenheilk.,  1893,  III,  427. 

6  Brain,  1912,  XXXV,  50.  .  .  „.  ,  u  ,  1010 

7  Bruns,  Cramer  and  Ziehen;  Handb.  der  Nervenkr.  lm  Kmdei salters,  1912,  o. 
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lateral  tract.  The  muscles  and  the  motor  nerves  show  extensive  atrophy 
also. 

Symptoms. — The  symptoms  develop  first  in  the  pelvic  region  or  the 
trunk,  and  consist  in  progressive  weakness  and  atrophy;  and  this  spreads 
to  the  neck,  shoulders,  thighs,  and  last  to  the.  arms,  hands,  and  feet. 
These  last  distal  regions  may  escape  entirely.  The  order  is  almost  the 
reverse  of  that  seen  in  the  Duchenne-Aran  type.  The  tendon-reflexes 
are  abolished;  the  limbs  are  flaccid;  fibrillary  twitchings  are  sometimes 
seen.  The  cranial  nerves  are  not  affected  or  but  slightly  so;  the  sensa¬ 
tion  is  not  disturbed;  the  sphincters  are  not  involved;  the  electrical 
contractility  is  much  diminished  or  abolished,  and  the  reaction  of 
degeneration  may  sometimes  be  present.  The  extension  and  increase  of 
the  paralysis  is  rather  rapid,  and  the  patient  soon  becomes  helpless, 
greatly  wasted,  and  variously  deformed;  and  death  takes  place  usually  in 
from  1  to  5  years  through  involvement  of  the  respiratory  muscles  and 
consequent  disease  of  the  lungs,  or  through  some  other  complication.  In 
exceptional  cases  life  has  continued  for  a  longer  period. 

Diagnosis. — This  is  to  be  made  from  the  Duchenne-Aran  type  espe¬ 
cially  by  the  familial  occurrence,  early  age  and  the  sequence  of  symptoms. 
It  is  certain,  however,  that  the  two  types  are  very  closely  allied,  and 
might  with  propriety  be  classed  as  the  same  affection  with  varying 
manifestations.  From  some  forms  of  hereditary  muscular  dystrophy 
unattended  by  hypertrophy  the  diagnosis  is  difficult,  but  the  course  in 
the  Werdnig-Hoffmann  type  is  much  more  rapid  and  the  onset  earlier. 
Amyotonia  congenita  is  distinguished  especially  by  the  still  earlier  age  of 
onset,  the  much  less  degree  of  atrophy,  the  slower  course,  and  the  tendency 
to  improvement  sometimes  seen.  (See  p.  692.) 

B.  4.  Progressive  Neural  Muscular  Atrophy 

(Peroneal  Type) 

To  this  form  the  title  of  “Type  of  Charcot-Marie-Tooth”  is  often 
applied.1 

Etiology. — It  is  an  infrequent  variety,  of  a  very  positive  familial  and 
hereditary  nature,  occurring  sometimes  through  several  generations. 
It  was  seen,  for  instance,  in  20  individuals  through  4  generations  as  re¬ 
corded  by  Herringham.2  It  is  rather  more  common  in  males,  and 
develops  oftenest  in  early  childhood,  but  may  first  appear  in  later  child¬ 
hood  or  even  not  until  after  puberty.  The  disease  seems  to  occupy  a  mid¬ 
way  position  between  the  spinal  muscular  atrophies  and  the  muscular 
dystrophies. 

Pathological  Anatomy. — The  lesions  are  not  certainly  established, 
since  conditions  have  been  described  varying  with  the  case.  Up  to  1923 
Potts  and  Wilson3  could  find  only  6  cases  which  had  been  studied  patho¬ 
logically,  to  which  they  added  another.  The  most  frequent  lesions  are 
degeneration  of  certain  of  the  nerves,  with  interstitial  changes;  simple 
atrophy  of  the  mucles;  and  sclerosis  of  the  posterior  columns  and  to  a 
slight  extent  of  the  lateral  tracts  and  of  the  anterior  horns.  Not  all  of 
these  changes  have  been  present  in  every  case  examined;  and  which 
of  them  may  be  primary  is  not  yet  determined.  The  title  “neural ”  is 

1  Charcot-Marie,  Rev.  de  med.,  1886,  VI,  97.  Tooth,  The  Peroneal  Type  of 
Progressive  Muscular  Atrophy,  Grad.  Thesis,  Cambridge,  1886. 

2  Brain,  1888,  XI,  230. 

3  Arch.  Neurol,  and  Psychiat.  1923,  IX,  431. 


THE  MUSCULAR  ATROPHIES  AND  DYSTROPHIES 


687 


therefore  not,  strictly  speaking,  applicable  as  describing  any  necessary 
characteristic,  and  the  name  has  been  used  here  with  this  qualification. 

Symptoms. — The  first  symptoms  in  typical  cases  consist  in  wasting 
and  loss  of  power  in  the  peroneal  muscle-group  and  the  extensors  of  the 
toes  of  both  legs;  with  consequent  walking  upon  the  outer  side  of  the 
foot,  foot-drop,  high-stepping  gait,  and  later  club-foot  in  the  equinus 
or  equino-varus  position.  As  the  disease  progresses  the  atrophy  spreads 
to  the  rest  of  the  muscles  below  the  knee,  and  the  ankle-jerks  are  dimin¬ 
ished;  but  the  knee-jerks  are  unaffected  unless  the  muscles  of  the  thigh 
become  involved.  Fibrillary  twitchings  are  common.  The  electrical 
response  is  diminished,  and  there  may  be  a  partial  reaction  of  degenera¬ 
tion.  In  some  cases  there  are  such  sensory  disturbances  as  pain,  hyper- 
sesthesia  or  anaesthesia. 

Sometimes  antedating  or  simultaneously  with  the  involvement  of 
the  legs,  but  oftener  only  after  from  1  to  4  years  later,  the  disease  may 
appear  in  the  hands,  with  the  production  of  the  claw-hand,  and  perhaps 
in  the  forearms  also.  The  power  of  walking  is  retained,  since  the  muscles 
of  the  thigh  are  involved  only  late  if  at  all.  The  trunk,  shoulders, 
arms,  neck,  and  face  usually  escape  entirely.  An  Argyll-Robertson  upper 
pupil  may  be  present.  Mental  deterioration  occurs  in  some  cases. 
The  course  of  the  disease  is  very  slow  and  often  with  long  intermissions; 
and  the  prognosis  for  recovery  is  unfavorable,  although  little  change  may 
take  place  for  years. 

Diagnosis. — The  diagnosis  is  to  be  made  from  progressive  muscular 
atrophy  of  the  hand-type  by  the  commencement  in  and  limitation  early 
to  the  lower  extremities,  and  the  marked  familial  tendency.  The  Werd- 
nig-Hoffman  type  begins  earlier,  attacks  the  legs  and  pelvis  first  instead 
of  the  feet,  and  runs  a  more  rapid  course.  The  muscular  dystrophies 
oftenest  commence  in  the  muscles  of  the  trunk  or  shoulder-girdle,  not 
in  the  muscles  below  the  knee,  and  disturbances  of  sensation  do  not  occur. 
Multiple  neuritis  produces  much  greater  sensory  disorder ;  has  no  familial 
history;  if  beginning  in  the  feet  soon  shows  itself  elsewhere  as  well;  is  of 
much  more  rapid  development  and  course,  and  offers  a  more  favorable 
prognosis.  Treatment  is  of  no  avail  in  restoring  damage  once  done; 
but  much  may  often  be  accomplished  in  preserving  muscles  as  yet  unaf¬ 
fected,  and  in  maintaining  the  ability  to  walk  by  the  employment  of 
massage  and  electricity  and  of  suitable  orthopedic  apparatus,  tenotomy, 
and  the  like. 


C.  The  Muscular  Dystrophies 

The  remaining  forms  of  muscular  atrophy  are  to  be  classed  together 
under  the  title  “ Muscular  Dystrophies,”  or  “Primary  Myopathies.” 
The  different  varieties  of  these  have  many  points  in  common  which 
distinguish  them  from  the  other  types  of  atrophy  already  described.  All 
begin  before  adult  life,  and  the  majority  of  the  forms  in  childhood,  and 
a  familial  or  hereditary  tendency  is  often  observed.  Atrophy  is  decided 
in  all,  although  a  pseudohypertrophy  or  actual  hypertrophy  is  an  early 
and  prominent  symptom  in  one  variety.  The  disease  is  first  manifested 
in  other  regions  of  the  body  than  the  distal  portion  of  the  extremities; 
fibrillary  twitching,  qualitative  electrical  changes  and  disturbances  of 
sensation  are  absent;  and  in  typical  cases  the  nervous  system  does 
not  exhibit  lesions.  Various  types  have  been  described  not  sharply  dif¬ 
ferentiated  from  each  other,  and  showing,  often,  intermediate  forms. 
The  principal  ones  to  be  mentioned  here  are  (5)  the  pseudohypertrophic, 
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(6)  the  simple  atrophic,  (7)  the  facio-scapulo-humeral,  and  (8)  the 
juvenile  type.  All  these  forms  are  practically  one  disease  with  variations 
of  localization. 

5.  PSEUDOHYPERTROPHIC  TYPE  OF  MUSCULAR  DYSTROPHY  ( Pseudo - 

hypertrophic  Paralysis) .  Etiology. — This  is  one  of  the  more  frequent 
and  most  easily  recognized  varieties.  Although  isolated  cases  may  be 
met  with,  the  hereditary  and  familial  tendency  is  very  marked,  fre¬ 
quently  several  children  in  one  family  being  affected;  the  males  much 
oftener  than  the  females,  and  the  inheritance  coming  through  the  mother, 
herself  often  not  a  sufferer  from  the  disease.  The  influence  of  the  endo¬ 
crine  glands  has  been  suggested  as  a  causative  agent.  The  majority  of 
cases  begin  in  early  childhood;  seldom  after  puberty,  and  sometimes  it 
has  been  noted  that  the  children  never  have  learned  to  walk  quite 
normally  if  at  all. 

Pathological  Anatomy. — The  lesions  are  limited  to  the  changes  in 
the  muscles.  They  consist  at  first  of  hypertrophy  of  the  individual 
muscle-fibres,  at  least  in  certain  muscles;  and,  according  to  Erb,1  in  all 
the  affected  regions.  This  is  followed  by  atrophy,  with  loss  of  transverse 
striation;  splitting;  vacuole-formation;  increase  of  muscle-nuclei;  and, 
finally,  fatty  degeneration.  Hypertrophic  and  atrophic  fibres  are  found 
in  the  same  muscle,  the  number  of  the  latter  gradually  increasing  until 
the  whole  muscle  is  more  or  less  completely  degenerated.  The  increase 
of  size  in  some  of  the  muscles  at  first  is  due  in  part  to  actual  hypertrophy, 
but  later  entirely  to  pseudohypertrophy  depending  upon  increase  of 
connective  tissue  and  infiltration  by  fat,  the  degree  of  each  of  these  vary¬ 
ing  with  the  group  of  muscles  involved. 

The  description  of  the  pathological  lesions  as  just  given  applies  to 
all  the  muscular  dystrophies,  with  the  exception  that  in  those  of  types 
other  than  the  one  now  under  consideration  the  lipomatosis  and  connec¬ 
tive-tissue  hypertrophy  are  not  so  great.  In  these  types  no  visible  macro¬ 
scopic  pseudohypertrophy  is  produced,  and  the  actual  hypertrophy  is 
of  a  transitory  and  inconspicuous  nature.  The  muscular  dystrophies 
exhibit  no  lesions  in  the  spinal  cord  or  the  nerves,  at  least  in  the  majority 
of  instances;  and  although  in  some  advanced  cases  changes  in  the  anterior 
horns  have  been  found,  it  is  uncertain  whether  or  not  these  are  of  a  sec¬ 
ondary  nature. 

Symptoms. — The  onset  is  insidious.  Sometimes  the  gait  has  always 
been  unsteady  and  uncertain;  but  generally  there  develops  slowly  an 
increasing  weakness  in  the  lower  extremities  in  children  previously  normal, 
with  a  tendency  to  fall  readily;  and  a  difficulty  in  rising  from,  the 
floor  or  from  a  chair  or  in  climbing  the  stairs.  The  gait  is  waddling,  and 
while  standing  there  is  lordosis,  with  the  trunk  very  rigid  or  inclined 
backward.  The  peculiar  and  very  characteristic  manner  of  rising 
from  the  floor  is  shown  in  the  accompanying  illustrations  (Fig.  370). 
With  the  weakness  there  is  noticed  a  symmetrical  increase  in  the  size  (U 
certain  of  the  muscles.  This  is  usually  especially  well  seen  in  the  calves, 
which  may  attain  a  remarkable  development  (Fig.  371).  The  glutei, 
too,  are  often  very  large,  and  occasionally  other  muscle-groups  of  the 
lower  extremities  may  be  affected.  In  the  upper  extremities  an  enlarge¬ 
ment  of  the  infraspinati  is  frequent,  combined  often  with  a  similar  change 
in  the  supraspinati,  deltoids,  and  sometimes  the  triceps.  In  contra¬ 
distinction  to  these  changes  atrophy  is  commonly  observed  in  other 
muscles,  notably  the  flexors  of  the  thigh,  latissimi  dorsi,  serrati,  biceps 

1  Deutsch.  Zeit.  f.  Nervenheilk.,  1891,  I,  13. 
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and  the  lower  part  of  the  major  pectorals.  A  hypermobility  of  the 
shoulder  develops  on  passive  movement,  shown  especially  by  the  manner 
in  which  the  arms  and  shoulders  slip  upward  and  through  the  hands 
placed  in  the  armpits  in  the  attempt  to  lift  the  child.  The  distribution 


Fig.  370. — Method  of  Rising  from  the  Floor  in  Psetjdohypertrophic  Muscular 

Dystrophy. 

( Church  and  Peterson,  Nervous  and  Mental  Diseases,  1914,  421.) 


of  atrophy  and  of  hypertrophy  detailed  represents  the  general  rule,  but 
in  some  cases  other  muscle-groups  may  be  involved  chiefly  or  in  addition 
to  these.  Sometimes  even  the  tongue  may  be  hypertrophied,  but,  as  a 
rule,  the  face  is  not  involved.  I  had  under  my  care  a  patient  dying  in 
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adolescence  where  extreme  wasting  was  almost  universal1  (Fig.  372) 
except  that  the  tongue  was  phenomenally  large. 

This  combination  of  hypertrophy  and  atrophy,  together  with  the 
lordosis  which  is  usually  present  on  standing,  causes  the  calves,  the 
buttocks,  and  the  shoulder-blades  to  stand  out  with  unusual  prominence. 
The  very  large  muscles,  although  looking  powerful,  are  in  reality  weak. 
The  tendon-reflexes  are  unchanged  at  first,  but  later  grow  less  active  and 
at  last  disappear.  The  superficial  reflexes  are  undisturbed;  fibrillary 


Fig.  371.  Fig.  372. 


Fig.  371. — Pseudohypertrophic  Muscular  Dystrophy. 

Showing  enlargement  of  the  calves.  Courtesy  of  Dr.  Howard  C.  Carpenter. 

Fig.  372. — Pseudohypertrophic  Muscular  Dystrophy,  Advanced  Case. 

Boy  of  15^2  years,  in  whom  the  disease  began  at  about  the  age  of  7  years.  ( Griffith , 
Univ.  Med.  Magaz.,  1889,  I,  310.) 

contractions  are  absent;  the  electrical  response  gradually  diminishes, 
but  there  is  no  reaction  of  degeneration.  There  are  no  disturbances  of 
sensation  and  the  sphincters  are  unaffected.  The  intellect  is  normal, 
but  to  this  there  are  not  infrequent  exceptions. 

Course  and  Prognosis. — The  course  of  the  disease  is  very  slow,  often 
with  periods  of  intermission.  It  is  more  rapid  in  cases  developing  early, 
and  generally  advances  more  slowly  after  puberty  is  passed.  Gradually 
power  is  lost  more  and  more,  the  patient  becomes  bed-ridden,  and  in 
long-continued  cases  the  wasting  of  most  of  the  muscles  of  the  limbs 

1  Univ.  Med.  Mag.,  1889,  I,  310. 


THE  MUSCULAR  ATROPHIES  AND  DYSTROPHIES 


691 


becomes  very  complete;  all  signs  of  pseudohypertrophy  disappear;  the 
patient  is  able  to  do  little  more  than  move  his  hands;  and  various  de¬ 
formities  result  from  contraction  of  the  muscles.  Death  is  likely  to  occur 
from  some  complicating  affection  before  adult  life  is  attained. 

Diagnosis.  The  diagnosis  rests  upon  the  features  detailed  as  charac¬ 
teristic  of  the  dystrophies  in  general;  the  peculiar  gait;  the  method  of 
rising  from  the  floor;  and  the  presence  of  pseudohypertrophy.  In  the 
far-advanced  cases  the  diagnosis  of  this  type  of  dystrophy  is  impossible 
except  from  the  history,  since  all  pseudohypertrophy  may  have  disap¬ 
peared.  In  the  beginning  of  the  disease,  too,  it  is  difficult  or  impossible; 
for  although  awkwardness  shown  in  rising  from  the  floor  is  suggestive, 
this  can  occur  to  some  extent  in  other  diseases,  such  as  spinal  caries  as 
well  as  in  other  forms  of  muscular  dystrophy. 

6.  The  Simple  Hereditary  Atrophic  Type  ( Hereditary  Muscular 
Atrophy,  Leydenl-M obius2) . — This  less  common  form  exhibits  a  remark¬ 
able  development  of  the  familial  and  hereditary  tendency.  It  begins 
usually  at  from  8  to  10  years  of  age.  The  earliest  symptoms  are  atrophy 
and  weakness  in  the  muscles  of  the  back  and  lower  extremities.  There 
is  lordosis  and  difficulty  in  walking.  Evidences  of  pseudohypertrophy 
are  never  seen,  but  in  other  respects  the  symptoms  are  very  similar  to 
those  present  in  the  pseudohypertrophic  form.  The  disease  advances 
very  slowly,  involving  finally  the  muscles  of  the  upper  extremities,  as 
in 'the  case  of  the  pseudohypertrophic  type.  It  is  questionable,  indeed, 
whether  the  two  should  not  be  classed  together,  cases  of  Leyden’s  type 
being  merely  those  in  which  the  pseudohypertrophy  has  been  transitory 
and  overlooked. 

7.  The  Facio-scapulo-humeral  Type  ( Type  of  Landouzy  and 
Dejerine). — Although  previously  described  by  Duchenne,3  this  infrequent 
form  of  myopathy  usually  bears  the  names  of  Landouzy  and  Dejerine.4 
The  familial  and  hereditary  characteristics  are  usually  very  prominent. 
The  disease  begins  oftenest  in  childhood;  sometimes  as  early  as  2  years 
of  age,  or  possibly  even  before  this,  although  escaping  recognition.  It 
may,  however,  not  appear  until  after  puberty  or  even  in  adult  life. 

Symptoms. — The  changes  are  seen  first  in  the  facial  muscles,  and 
earliest  here  in  the  orbicularis  oris  and  orbicularis  palpebrarum.  As  the 
disease  develops  the  face  becomes  peculiarly  impassive  and  expression¬ 
less;  the  eyelids  cannot  be  tightly  closed,  the  eyebrows  lifted,  or  the 
forehead  wrinkled.  The  appearance  does  not  change  with  laughing  or 
crying.  There  may  be  difficulty  in  sucking,  but  not  in  chewing  or 
swallowing;  while  older  children  cannot  whistle  and  speech  may  be  in¬ 
distinct.  The  muscles  undergo  marked  atrophy,  although  the  lips 
do  not  suffer  from  this  but  are  prominent  and  thickened,  the  upper 
extending  beyond  the  lower  ( tapir-mouth ).  The  progress  of  the  disease 
may  stop  here  for  a  while,  generally  for  from  5  to  15  years  but  sometimes 
for  a  short  time  only,  before  it  advances  to  the  muscles  of  the  shoulder- 
girdle  and  the  upper  arms.  It  spares  for  the  most  part  the  infraspinati, 
supraspinati,  and  the  muscles  of  the  forearm.  Later  those  of  the  pelvis 
and  lower  extremities  may  become  involved.  The  atrophy  of  the 
shoulder-girdle  causes  the  scapulae  to  stand  out  in  wing-form;  but 
other  deformities,  as  of  the  hands  and  feet,  are  seen  only  in  very  long- 
continued  and  advanced  cases.  Fibrillary  contractions  are  absent. 

1  Riickensmark’s  Krankheiten,  1876,  II,  2,  525. 

2  Volkmann’s  Sammlung,  1879,  Intern,  med.,  No.  171. 

3  L’electrisation  localis^e,  1855,  328;  833.  Arch.  gen.  de  med.,  1868,  XI,  421. 

4  Rev.  de  med..  1885,  V.  81. 
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There  is  diminished  electrical  contractility  but  no  reaction  of  degenera¬ 
tion.  The  course  is  one  of  the  slowest  seen  in  the  muscular  dystrophies, 
and  as  a  result,  little,  if  any,  difficulty  in  walking  or  in  rising  from  the 
floor  is  usually  observed.  For  the  same  reason  the  patellar  reflexes  are 
long  intact.  It  may  be  20,  30,  or  more  years  before  any  tendency  to 
extension  of  the  disease  is  shown.  On  the  other  hand,  in  some  cases  the 
spread  is  more  rapid,  and  the  patient  may  be  almost  helpless  before 
adult  life  is  attained. 

8 .  The  Juvenile  Type  of  Muscular  Atrophy  (Erb  ’s  Type;  Scapulo- 
Humeral  Type)  .—Under  this  title  are  included  cases  as  first  described  by 
Erb1  in  which  the  paralysis,  usually  symmetrical,  begins  in  the  shoulder- 
girdle,  leaving  the  face  unaffected.  It  is  probably  the  least  frequent 
variety.  Hereditary  and  familial  relationships  are  present  as  in  other 
forms.  Although  it  may  develop  in  childhood  or  even  before  this,  its 
commencement  is  oftenest  first  seen  at  or  soon  after  puberty  or  early  in 

adult  life.  . 

Symptoms. — The  scapulae  become  markedly  winged  from  the  affec¬ 
tion  of  the  serrati  magni  and  trapezii,  and  there  is  difficulty  in  raising 
the  arms  above  the  head.  Other  muscles  involved  are  the  pectorals, 
latissimi  dorsi,  rhomboids,  and  later  the  muscles  of  the  upper  arm.  All 
these  are  not  only  paralyzed  but  atrophic ;  while  the  deltoids,  infraspinati 
and  supraspinati  are  not  affected  until  very  late  if  at  all,  and  are  even 
hypertrophic.  The  muscles  of  the  forearms  and  hands  escape.  Disturb¬ 
ances  of  sensation,  fibrillary  contractions,  and  reaction  of  degeneration 
are  absent.  The  tendon-reflexes  are  at  first  unaltered;  later  diminished 
in  proportion  to  the  degree  of  atrophy. 

Sometimes  the  pelvis  and  thighs  are  attacked  simultaneously  with,  or 
before,  the  upper  portion  of  the  body,  the  muscles  affected  being  espe¬ 
cially  the  quadriceps  extensors,  the  adductors,  and  the  iliac  and  psoas 
groups.  As  a  result  the  patient  is  unable  to  flex  the  thigh  easily  upon 
the  abdomen.  As  a  rule,  however,  the  upper  part  of  the  body  is  that 
first  involved,  and  the  lower  not  until  much  later. 

The  course  of  the  disease  is  slow,  often  with  periods  of  long  intermis¬ 
sion  in  the  progress  which  perhaps  last  several  years.  The  diagnosis 
rests  upon  the  age  of  development  and  the  muscular  regions  first  attacked. 
The  disease  is  very  closely  allied  to  the  facio-scapulo-humeral  type, 
differing  from  it  in  the  later  age  at  which  it  appears  and  in  the  freedom 
from  atrophy  of  the  face. 

AMYOTONIA  CONGENITA 
(Myatonia  Congenita) 

The  exact  relationships  of  this  disease,  first  described  by  Oppenheim,2 
are  not  yet  satisfactorily  understood.  The  close  affinity  to  the  muscular 
dystrophies  and  possibly  also  to  diseases  of  the  spinal  cord  make  it  neces¬ 
sary  to  consider  it  in  this  connection.  It  was  at  first  supposed  to  be  a 
condition  of  atony  rather  than  of  atrophy,  but  later  investigations  show 
very  distinct  lesions  in  the  muscles  and  sometimes  in  the  spinal  cord  as 
well.  Batten3  groups  it  among  the  muscular  dystrophies.  In  an  inves¬ 
tigation  published  in  1910  I4  collected  49  cases  including  1  of  my  own; 

1  Ziemssen’s  Handb.  der  allgem.  Therap.,  1882,  III,  389;  Deutsch.  Archiv  fur  klin. 
Med.,  1884,  XXXIV,  467. 

2  Monatssch.  f.  Psychiat.  u.  Neurol.,  1900,  VIII,  232. 

3  Quarterly  Jour,  of  Med.,  1910,  III,  313. 

4  Arehiv  f.  Kinderheilk.,  1910,  LIV,  241 
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and  later,  with  Spiller,1  added  11  others,  and  the  pathological  affiliations 
were  studied.  Other  cases  have  since  been  reported,  Faber2  raising  the 
number  of  recorded  cases  to  115;  while  Reh3  writing  in  1920,  places  the 
published  cases  at  that  date  at  at  least  162;  and  the  number  is  constantly 
increasing. 

Etiology  and  Pathological  Anatomy. — The  cause  is  entirely  un¬ 
known.  Hereditary  influence  appears  to  be  absent.  Allaben4  however, 
reports  2  instances  in  the  same  family,  and  it  has  been  seen  in  twins  by 
Pearce.5  The  disease  is  a  congenital  one;  at  least  this  is  true  in  nearly 
all  reported  instances.  Sex  has  no  influence.  The  lesions  have  shown 
considerable  variation  and  it  is  very  possible  that  more  than  one  patho¬ 
logical  condition  accounts  for  the  clinical  picture  of  amyotonia  congenita. 
The  alteration  in  the  muscles  may  be  slight,  or  there  may  be  very  decided 
diminution  of  the  number  of  muscle-fibres,  combined  with  extensive  lipo¬ 
matosis  and  sclerosis.  In  some  severe  cases  the  spinal  cord  and  the  nerves 
are  involved  as  well,  the  chief  change  in  the  former  being  a  reduction 
in  the  number  of  cells  in  the  anterior  horns,  and  in  the  latter  reduction  of 
the  size,  or  even  atrophy,  of  the  anterior  nerve-roots  and  of  certain  of  the 
nerves.  Yet  in  the  matter  of  both  the  muscular  and  the  nervous  lesions 
it  is  not  certain  whether  the  changes  are  degenerative,  or  dependent 
upon  a  failure  of  development.  After  a  long  and  careful  histological 
study,  Holmes6  concludes  in  favor  of  the  theory  of  retarded  embryological 
development  in  certain  muscle-cells  and  in  the  anterior  horns.  Krabbe7 
Leenhardt  and  Sentis,8  Slauk9  and  others  believe  there  is  no  difference 
pathologically  between  amyotonia  and  the  Werdnig-Hoffmann  type  of 
progressive  muscular  atrophy.  There  has  been  observed  in  amyotonia  a 
lowered  excretion  of  creatinin,  a  normal  one  of  uric  acid  and  phosphorus, 
and  a  normal  retention  of  calcium  (Spriggs;10  Gittings  and  Pemberton;11 
Ziegler  and  Pearce12). 

Symptoms. — These  consist  of  remarkable  flaceidity  and  loss  of 
power,  seen  most  of  all  in  the  lower  extremities,  but  extending  more  or 
less  over  the  whole  body.  The  weakness  may  be  so  great  that  the  limbs 
are  almost  powerless  except  for  slight  movement  of  the  fingers  and  toes. 
A  very  few  patients  retain  the  ability  to  stand.  In  the  severer  cases  the 
muscles  of  the  trunk  and  of  the  neck  and  the  intercostal  muscles  share 
in  the  condition;  and  as  a  result  the  child  cannot  sit  or  hold  the  head 
erect,  and  respiration  may  be  interfered  with  to  some  extent.  Any 
movements  possible  are  made  with  peculiar  slowness,  atony  and  uncer¬ 
tainty,  yet  without  any  ataxia;  and  there  is  often  seen  a  remarkable  degree 
of  passive  hypermobility  of  the  joints  (Figs.  373,  374  and  375).  Sensa¬ 
tion  is  not  disturbed;  the  electrical  contractility  is  much  diminished  or 
absent,  but  without  reaction  of  degeneration ;  the  sphincters  are  not 
involved;  the  patellar  and  other  reflexes  are  usually  diminished  or 
absent;  the  face  is  rarely  attacked;  the  intelligence  is  normal;  there  are  no 


1  Amer.  Jour.  Med.  Sci.,  1911,  CXLII,  165. 

2  Amer.  Jour.  Dis.  Child.,  1917,  XIII,  305. 

3  Rev.  med.  de  la  Suisse  romande,  1920,  XL,  247. 

4  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXIII,  842. 

5  Amer.  Jour.  Dis.  Child.,  1920,  XX,  393. 

6  Amer.  Jour.  Dis.  Child.,  1920,  XX,  405. 


7  Brain,  1920,  XLIII,  166. 

8  Arch,  de  med.,  des  enf.,  1921,  XXIV,  137. 

9  Deutsch.  Zeitschr.  f.  Nervenheilk,  1920,  LXVIII, 

10  Quart.  Jour.  Med.,  1907,  I,  63. 

11  Amer.  Jour.  Med.  Sci.,  1912,  CXLI\ ,  732. 

12  Jour.  Biol.  Chem.,  1920,  XLII,  581. 
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fibrillary  contractions;  the  muscles  do  not  appear  to  be  atrophied, 
although  they  are  flaccid  and  soft;  the  general  nutrition  is  well-preserved, 
and  contractures  of  some  of  the  muscles  are  not  infrequent. 

This  description  applies  to  the  typical  severe  cases.  It  is  certain  that 
mild  degrees  of  myatonia  are  not  infrequent,  but  it  is  doubtful  whether 


Fig.  373. — Amyotonia  Congenita. 

Boy  of  15  months,  in  the  Children’s  Ward  of  the  Hospital  of  the  University  of  Penn¬ 
sylvania.  Admitted  Dec.  8,  1909.  Never  able  to  sit  up,  or  hold  the  head  erect.  Volun¬ 
tary  movement  of  the  limbs  very  slight,  moderate  passive  hypermobility.  Improved 
decidedly  under  treatment,  but  developed  pneumonia  and  died  Oct.,  1910. 

the  majority  of  these  are  to  be  considered  as  instances  of  the  disease, 
with  the  pathological  changes  found  in  it.  On  the  other  hand,  probably 
to  be  classed  as  mild  instances  of  amyotonia  congenita  are  certain  cases 
in  which  the  intellect  is  normal,  but  in  which  walking  or  holding  the  head 


Fig.  374. — Amyotonia  Congenita. 

Same  case  as  in  Fig.  373.  Shows  hypermobility  at  the  shoulder-joint. 

erect  is  very  greatly  delayed,  and  in  which  again  there  is  not  the  wide¬ 
spread  lack  of  muscular  power  described. 

Course  and  Prognosis. — These  are  not  yet  well  determined.  As  far 
as  observations  indicate,  there  is  no  tendency  for  the  condition  itself  to 
grow  worse,  and  in  a  number  of  cases  a  decided  improvement  has  been 
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seen;  but  no  instance  of  complete  recovery  has  been  as  yet  recorded. 
There  certainly  seems  no  tendency  for  the  loss  of  power  to  increase. 
The  mortality  is  rather  high,  6  of  our  60  cases  having  died  before  the  time 
of  our  publication.  Krabbe1  in  1920  made  the  number  of  autopsies  8, 
and  doubtless  others  have  succumbed  later.  No  cases  are  reported  as 
showing  symptoms  in  adult  life,  with  1  doubtful  exception.  This  indi¬ 
cates  that  the  patients  either  recovered  or,  much  more  probably,  died  in 
childhood.  The  cause  of  death  is  usually  some  complication,  especially 
bronchopneumonia. 


Fig.  375. — Amyotonia  Congenita. 

Boy  of  6  years.  Condition  had  been  present  from  birth.  Illustration  shows  the 
extreme  hypermobility  at  the  wrists.  ( Charles ,  Brit.  Jour.  Child.  Dis .,  1912,  IX,  8.) 

Diagnosis. — The  diagnosis  rests  upon  the  congenital  origin,  the 
absence  of  progressive  advance  or  of  familial  disposition,  and  the  remark¬ 
able  atony  of  the  muscles  without  visible  atrophy.  In  all  of  these 
respects  the  malady  is  distinguished  from  the  Werdnig-Hoffmann  type  of 
muscular  atrophy.  The  milder  cases  might  be  confounded  with  mental 
defect  or  with  rickets,  but  the  progress  of  the  case  and  the  absence  of 
any  characteristic  symptoms  of  either  of  these  two  diseases  will  later 
remove  any  doubt. 

Treatment  consists  in  the  employment  of  electricity  and  massage; 
but  has  generally  appeared  to  be  of  little  avail.  Thyroid  extract  has 
been  recommended. 


1  Loc.  cit. 
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CHAPTER  VII 

DISEASES  OF  THE  PERIPHERAL  NERVES 

NEURITIS 

In  this  connection  will  be  considered  certain  disorders  dependent 
upon  inflammation  of  the  nerves  themselves,  omitting  those  in  which 
the  primary  cause  is  some  disorder  of  the  brain  or  spinal  cord.  Either 
one  or  several  nerves  may  be  involved,  in  the  latter  event  usually  sym¬ 
metrically.  The  causes  of  neuritis  are  various,  and  the  different  forms, 
based  upon  the  combination  of  cause  and  distribution,  are  therefore 
best  considered  separately: 


A.  Polyneuritis 
(Multiple  Neuritis;  Toxic  Neuritis) 

Etiology. — With  the  exception  of  the  neuritis  following  diphtheria, 
which  is  discussed  under  that  heading,  this  is  a  decidedly  uncommon 
disease  in  early  life.  I  cannot  recall  seeing  over  half  a  dozen  cases  in 
children.  It  may,  however,  occur  in  infancy.  No  reference  is  made  here 
to  the  neural  form  of  muscular  atrophy  (p.  686)  or  to  the  neuritic  type  of 
poliomyelitis  (Vol.  I,  p.  601).  Causes  of  various  sorts  may  be  operative: 

(1)  One  class  of  cases  may  be  called  primary;  sometimes  denominated 
“ rheumatic,”  although  it  is  questionable  whether  rheumatism  has  any 
real  influence.  Here  may  be  included  such  agents  as  over-exertion  and 
exposure  to  cold.  There  have  been  2  cases  following  over-exertion  under 
my  observation.  In  some  instances  no  cause  whatever  can  be  discovered. 

(2)  Toxic  causes  are  operative  in  a  second  class.  Especially  prominent 
here  are  arsenic,  lead,  and  alcohol.  Arsenical  neuritis  may  follow  the 
continued  administration  of  this  drug,  especially  in  the  treatment  of 
chorea  and  syphilis,  and  a  considerable  number  of  cases  are  on  record.  I 
recall  at  least  1  instance  in  my  own  experience.  It  may  very  occasionally 
occur  as  a  result  of  chronic  intoxication  by  arsenic  from  wall-paper,  car¬ 
pets,  toys,  and  the  like.  Lead  may  also  produce  neuritis,  the  poison  being 
derived  from  cakes,  candies,  medicines  and  drinking-water  containing 
lead.  Alcohol  is  a  rare  cause  in  childhood.  The  neuritis  occurring  in 
cachectic  conditions  is  probably  toxic  in  nature.  (3)  The  third  class  of 
causes  are  postinfedious  in  nature,  multiple  neuritis  sometimes  developing 
after  any  of  the  acute  infectious  diseases,  such  as  scarlet  fever,  mumps, 
pertussis,  malaria,  measles,  grippe,  pneumonia,  typhoid  fever,  and 
especially  diphtheria.  It  is  not  so  much  the  germs  themselves  which 
produce  the  neuritis  in  these  cases  as  the  toxins  to  which  their  growth 
has  given  rise.  The  epidemic  occurrence  of  multiple  neuritis  has  been 
reported;  but  it  is  probable  that  in  many  instances  the  patients  were 
suffering  from  the  neuritic  form  of  poliomyelitis. 

Regarding  the  relative  frequency  of  the  various  causes,  Thomas  and 
Greenbaum1  were  able  to  collect  from  medical  literature  138  cases  of 
1  Jour.  Amer.  Med.  Assoc.,  1907,  XLYIII,  1397. 


NEURITIS 


697 


polyneuritis  in  children.  Of  these  48  were  associated  with  infectious 
diseases,  48  were  toxic,  and  42  were  of  unknown  origin. 

Pathological  Anatomy. — The  lesions  are  both  inflammatory  and 
degenerative,  the  relative  degree  of  each  varying  with  the  case.  When 
inflammation  predominates  either  the  sheath  of  the  nerve  may  be  affected, 
or  the  interstitial  connective  tissue  as  well  ( Interstitial  neuritis).  In  this 
condition  the  nerve  is  swollen  and  red,  and  there  is  a  cellular  infiltration 
of  the  sheath  or  between  the  nerve-fibres.  Degenerative  alteration 
C Parenchymatous  neuritis)  is  productive  of  disintegration  of  the  myelin; 
increase  of  the  nuclei  of  the  sheath  of  Schwann;  breaking  up  of  the  axis- 
cylinders,  and  finally  complete  destruction  of  the  nerve-fibres,  sometimes 
combined  with  increase  of  fibrous  tissue  and  of  fat.  When  this  process 
predominates  the  nerves  do  not  exhibit  swelling  or  congestion.  It  is  not 
necessary  that  the  severer  class  of  lesions  shall  develop,  and  many  cases 
stop  short  of  any  serious  destructive  change,  and  complete  restitution 
occurs. 

Accompanying  the  neuritis  there  are  in  some  cases  slight  alterations 
in  the  spinal  cord,  apparently  secondary  or  appearing  simultaneously, 
and  consisting  especially  in  a  degree  of  degeneration  of  the  ganglion-cells 
of  the  anterior  horns.  Atrophic  changes  develop  in  the  muscles  supplied 
by  the  affected  nerves.  The  degree  of  regeneration  varies  with  the  case 
and  with  the  severity  of  the  lesion  and  its  duration. 

The  involvement  of  the  nerves  as  described  applies  more  or  less  to 
other  forms  of  neuritis  as  well  as  the  polyneuritic  type  under  consideration, 
but  the  changes  in  localized  neuritis  are  oftener  greater  and  more  lasting. 

Symptoms. — The  cause  and  the  regions  affected  largely  determine 
the  great  variation  in  the  symptoms,  and  form  the  basis  for  the  following 
classification. 

1.  Acute  Primary  Polyneuritis.  Symptoms. — The  onset  is  some¬ 
times  rapid,  the  full  development  of  the  attack  occurring  within  a  few 
days  or  a  week.  Oftener  it  is  more  gradual,  2  to  4  weeks  being  required. 
The  earliest  manifestations  are  a  symmetrical  weakness  and  possibly  pain 
in  the  extremities,  especially  of  the  muscles  below  the  knee.  Fever, 
headache  and  loss  of  appetite  may  be  present  or  absent.  There  is  foot- 
drop,  with  the  characteristic  high-steppage  gait  attending  this.  The 
forearms  may  be  attacked  simultaneously  with  the  legs  or  oftener  later, 
and  wrist-drop  may  develop.  The  muscles  atrophy;  the  tendon-reflexes, 
and  generally  the  cutaneous  also,  are  weakened  or  abolished;  the  electri¬ 
cal  contractility  is  diminished;  the  reaction  of  degeneration  is  often 
present;  the  sphincters  are  not  affected;  contractures  may  develop,  and 
ataxia  and  tremor  may  occur.  In  some  instances  the  ataxic  symptoms 
greatly  predominate  over  the  paralytic.  The  paralysis  is  of  the  flaccid 
type  and  in  well-marked  instances  there  is  a  typical  flail-like  condition 
found  on  passive  movement  at  the  joints.  In  severe  cases  the  paralysis 
becomes  wide-spread  and  may  even  involve  to  some  extent  the  muscles 
of  respiration,  and  in  the  worst  the  process  may  attack  even  the  cranial 
nerves. 

Sensory  disturbances  consist  of  pain,  either  spontaneous  or  on  pres¬ 
sure;  hypersesthesia;  parsesthesia,  or  less  often  anaesthesia.  These  may 
be  largely  absent,  and  are  usually  most  marked  early  in  the  attack  during 
the  increase  of  the  paralytic  symptoms.  The  sensibility  to  pain,  the 
temperature-sense,  and  the  muscle-sense  are  all  affected.  Trophic  dis¬ 
turbances  are  sometimes  seen,  such  as  edema,  glossiness  of  the  skin  and 
sweating. 
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Prognosis  and  Course. — The  course  is  moderately  slow,  it  being  often 
several  months,  sometimes  a  much  shorter  or  longer  time,  before  recovery 
is  attained.  The  prognosis  is  usually  entirely  favorable.  It  is  possible, 
however,  for  death  to  occur,  but  this  is  uncommon,  and  a  fatal  paralysis 
of  deglutition,  respiration,  or  cardiac  action  is  generally  confined  to  the 
cases  dependent  upon  diphtheria.  Persistence  of  any  degree  of  atrophy 
or  paralysis  after  recovery  is  not  often  observed. 

2.  Toxic  Neuritis. — The  description  of  the  symptoms  of  polyneuritis 
applies  also  in  most  particulars  to  neuritis  depending  upon  the  action  of 
poisons.  In  the  arsenical  cases  the  paralysis  and  pain  are  oftenest  limited 
to  the  extremities,  especially  the  lower;  ataxia  is  prone  to  be  an  unusually 
prominent  symptom;  and  trophic  disturbances  are  frequent.  The  prog¬ 
nosis  is  usually  favorable,  although  instances  of  permanent  paralysis 
have  been  observed.  Variot  and  Bouquier1  report  a  fatal  case  following 
the  administration  of  arsenobenzol.  Plumbic  neuritis  in  children  attacks 
the  legs  first  and  then  the  forearms,  producing  foot-drop  and  wrist¬ 
drop.  The  supinator  longus  and  the  abductors  of  the  thumb  usually 
escape.  The  prognosis  is  generally  favorable,  although  death  may  occur 
from  other  effects  of  the  poisoning,  such  as  progressive  cachexia  or  cerebral 
symptoms. 

Alcoholic  neuritis  presents  no  special  characteristics.  The  paralysis 
spreads  over  the  body  as  in  the  primary  cases.  Ataxia  is  a  prominent 
symptom,  as  are  sensory  manifestations.  The  prognosis  is  on  the  whole 
favorable,  although  death  may  occur  from  the  other  results  of  chronic 
alcoholic  intoxication  frequently  present. 

3.  Post-infectious  Neuritis. — Chief  in  this  class  is  the  post-diph¬ 
theritic  paralysis  which  has  been  considered  elsewhere  (Vol.  I,  p.  510). 
In  this  connection  may  be  mentioned  only  the  tendency  of  this  diph¬ 
theritic  form  of  polyneuritis  to  involve  the  muscles  of  the  throat,  espe¬ 
cially  the  palate;  the  muscles  of  ocular  accommodation;  the  extremities; 
the  heart,  and  the  respiration.  The  patellar  reflex  is  almost  invariably  lost, 
no  matter  where  the  seat  of  the  paralysis  may  be.  Atrophy  occurs  as  in 
other  forms;  but  pain  in  the  nerve-trunks  is  wanting.  Other  sensory 
disturbances  may  be  present.  The  prognosis  is  usually  good  except  in 
the  event  of  cardiac  or  of  severe  respiratory  paralysis,  in  both  of  which 
it  is  dubious  and  a  fatal  ending  is  frequent.  Whether  the  cardiac  involve¬ 
ment  consists  of  a  neuritis  of  the  cardiac  nerves  or  of  a  toxic  myocarditis 
is  not  definitely  determined. 

Neuritis  after  other  infectious  diseases  is  uncommon  and  its  symptoms 
do  not  differ  materially  from  those  of  multiple  neuritis  in  general.  The 
paralysis  is  usually  first  in  the  lower  extremities,  especially  the  peroneal 
region,  and  often  limited  to  them,  or  may  appear  in  the  arms  also. 

4.  Recurrent  Polyneuritis. — In  this  there  is  a  decided  tendency 
for  the  attack  of  neuritis,  of  the  acute  primary  type,  to  recur  perhaps 
several  times.  The  condition  is  uncommon,  and  in  children  especially  is 
rare.  Sereni2  reports  a  case  in  a  girl  of  10  years  who  had  3  attacks 
within  3  years. 

Diagnosis  of  Polyneuritis. — The  principal  diagnostic  indications  are 
the  combination  of  sensory  and  motor  symptoms  in  the  same  region; 
muscular  atrophy;  and  altered  electrical  conditions,  especially  the  reac¬ 
tion  of  degeneration.  The  disease  may  in  some  instances  be  confounded 
with  poliomyelitis.  The  onset  in  the  latter  is,  however,  usually  more 

1  Brit.  Jour.  Child.  Dis.,  1919,  XVI,  4. 

2  II  Policlinico,  1903,  X.  sez.  med.,  357. 
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•sudden,  and  the  general  nervous  symptoms  more  severe;  the  distribution 
is  not  so  wide-spread  nor  so  symmetrical;  the  affection  does  not  begin  in 
the  terminal  portions  of  the  limbs;  and  there  is  less  localized  tenderness 
and  pain  along  the  nerve-trunks.  To  all  this,  however,  there  are  many 
exceptions,  and  cases  occur  in  which  the  diagnosis  is  extremely  difficult. 
This  is  true  especially  of  the  polyneuritic  form  of  poliomyelitis;  and  it  is 
very  probable  that  some  of  the  epidemic  occurrences  of  multiple  neuritis 
which  have  been  reported  should  properly  be  classed  as  poliomyelitis. 
Landry's  paralysis  shows  a  progressive  ascending  advance,  while  poly¬ 
neuritis  involves  parts  far  removed  from  each  other,  as,  for  instance,  the 
upper  and  lower  extremities  while  the  trunk  still  remains  unaffected. 
Compression-myelitis  gives  pain  and  paralysis;  but  the  tendon-reflexes 
are  increased.  The  muscular  dystrophies  are  of  slower  onset  and  sensory 
disturbances  are  not  a  common  feature.  Neural  muscular  atrophy 
-exhibits  foot-drop,  as  does  often  multiple  neuritis;  but  there  is  less 
marked  sensory  disturbance  in  the  former  and  the  extension  of  the  process 
is  slow.  Infantile  scurvy  has  occasioned  confusion  on  account  of  the 
pseudoparalysis  and  the  pain  which  are  present.  The  predisposition  of 
scurvy  to  occur  in  infancy,  and  the  development  of  such  symptoms 
as  swollen,  painful  gums;  red  blood-cells  in  the  urine;  and  the  like, 
are  sufficient  to  make  the  diagnosis  usually  easy.  The  distinguishing 
of  the  different  forms  of  polyneuritis  from  each  other  has  been  sufficiently 
indicated. 

Treatment. — The  cause  of  the  disease  must  first  of  all  be  determined 
if  possible,  in  order  to  remove  its  further  action.  This  is  especially  true 
of  the  cases  of  toxic  neuritis.  Apart  from  this  the  treatment  is  entirely 
symptomatic.  The  pain  is  to  be  relieved  by  the  application  of  heat,  or, 
when  required,  by  the  internal  administration  of  bromides,  antipyrine, 
phenacetin,  or,  possibly,  opiates.  Heat  must  be  applied  cautiously  in 
order  not  to  produce  burns  in  a  skin  perhaps  partly  amesthetic.  Counter¬ 
irritation  is  not  advisable.  Salicylates  are  of  no  service  except  in  so  far 
as  they  relieve  pain.  Quinine  should  be  employed  in  malarial  cases. 
Later  in  the  disease,  when  sensory  symptoms  have  diminished  and  those  of 
paralysis  are  well  established,  the  employment  of  galvanic  or  faradic 
electricity  is  advisable.  Still  later  massage  may  be  employed.  Con¬ 
tractures  are  to  be  guarded  against  by  splints  or  bandages.  In  diph¬ 
theritic  paralysis  the  element  of  cardiac  weakness  must  receive  first 
consideration,  and  any  sudden  movement  of  the  body  avoided.  Full 
doses  of  strychnine,  considered  a  favorite  remedy  in  neuritis  of  the  diph¬ 
theritic  type  and  for  cardiac  stimulation,  may  be  of  service  in  other  forms, 
and  every  means  should  be  used  to  maintain  the  general  nutrition. 

B.  Localized  Peripheral  Neuritis 

The  nerves  of  any  portion  of  the  body  may  suffer  from  inflammation, 
the  result  of  trauma  or  other  causes.  Only  those  forms  of  localized  neu¬ 
ritis  will  be  considered  here  which  may  be  regarded  as  of  importance  in 
infancy  and  childhood: 

1.  Facial  Paralysis  {Bell's  Palsy).  Etiology  and  Pathology.  This 
is  one  of  the  commoner  varieties  of  paralysis  of  peripheral  origin  in  early 
life.  The  causes  are  somewhat  varied,  all  resulting  in  a  neuritis  devel¬ 
oping  somewhere  in  the  course  of  the  facial  nerve.  This  may  have 
been  through  trauma  incurred  in  any  way,  as,  for  instance,  during  birth 
from  the  pressure  of  the  forceps,  or  through  other  less  understood  methods. 
Surgical  operations,  as  for  the  removal  of  cervical  glands,  may  sometimes 
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injure  the  nerve;  or  the  presence  of  an  inflamed  parotid  or  lymphatic 
gland  may  occasionally  produce  it.  A  cause  of  importance  is  exposure 
to  chilling,  as  by  a  draught  of  cold  air,  cases  of  this  sort  being  often  called 
“rheumatic.”  Children  of  any  age  may  suffer  in  this  way.  According 
to  Dabney1  there  is  in  all  these  cases  the  underlying  factor  of  infection,  a 
focus  of  which  can  be  found  in  the  teeth,  tonsils,  nasal  sinuses  or  else¬ 
where.  All  the  causes  mentioned  are  operative  after  the  nerve  has  left 
the  stylomastoid  foramen.  Within  the  canal  it  may  be  compressed  as  a 
result  of  disease  of  the  middle-ear,  especially  if  caries  of  the  petrous  bone 
is  present.  This  is  the  most  frequent  method  of  production  of  facial 
paralysis  in  childhood  and  especially  in  infancy  (Fig.  376).  Within  the 
cranium  the  nerve  may  be  injured  by  the  pressure  of  tumors,  a  basilar 
meningitis,  or  other  disease  of  the  base  of  the  brain.  The  lesions  found 
in  facial  paralysis  are  those  of  neuritis  of  any  sort,  as  described  under 
Polyneuritis. 


Fig.  376. — Facial  Paralysis. 

Case  in  an  infant  of  3  months  in  the  Children’s  Ward  of  the  University  Hospital, 
Philadelphia.  Courtesy  of  Dr.  J.  C.  Gittings.  ( See  also,  Arch,  of  Pediat.,  1908,  XA  7,  446.) 

Symptoms. — These  vary  to  a  certain  extent  with  the  position  of  the 
lesion.  The  degree  of  the  facial  paralysis  due  to  compression  by  obstet¬ 
rical  forceps  will  depend  upon  the  point  where  the  nerve  was  pressed  upon. 
Paralysis  following  operations  for  the  removal  of  cervical  glands  affects 
only  the  lower  branches  of  the  nerve.  “Rheumatic”  neuritis  and  that 
the  result  of  disease  of  the  middle-ear  involve,  partially  or  completely, 
the  whole  nerve-trunk  before  branching  occurs;  and,  as  a  result,  the 
entire  district  supplied  by  the  facial  nerve  is  paralyzed. 

In  typical  well-marked  cases  the  forehead  on  the  affected  side  cannot 
be  wrinkled,  the  eye  closed,  the  mouth  put  in  position  for  whistling,  or 
the  edge  of  the  nostril  raised.  The  cheek  on  this  side  is  flabby  and  smooth, 
and  on  efforts  at  smiling  or  at  showing  the  teeth  the  mouth  is  drawn  to 
the  healthy  side,  while  the  other  remains  unmoved.  Disturbance  of 
tactile  and  other  sensibility  is  absent,  since  the  facial  nerve  is  purely  a 
motor  one.  Whatever  the  part  of  the  nerve  affected,  from  the  periphery 
up  to  the  nucleus  in  the  pons  inclusive,  there  are  found  the  electrical 
reactions  characteristic  of  neuritis.  There  is,  namely,  great  or  complete 
loss  of  the  faradic  contractility,  and  soon  of  the  galvanic  response  as  well; 

1  Amer.  Jour.  Med.  Sci.,  1925,  CLXIX,  505 
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while  later  both  may  return,  the  latter  then  showing  the  reaction  of 
degeneration.  Lesions  above  the  nucleus  are  not  productive  of  these 
changes. 

Course  and  Prognosis. — In  the  paralysis  dependent  upon  birth- 
lesions  the  course  is  rather  short  and  the  prognosis  favorable,  recovery 
generally  being  complete  in  from  1  to  2  weeks;  although  more  serious 
cases  sometimes  continue  longer  or  exceptionally  persist  permanently. 
The  instances  due  to  exposure  to  cold  are  somewhat  slower  in  convalesc¬ 
ing,  but  recovery  is  the  rule  after  a  few  weeks  or  months.  When  the 
neuritis  follows  middle-ear  disease,  the  course  is  longer  and  liable  to 
periods  of  temporary  improvement  followed  by  remissions;  and  the  ulti¬ 
mate  recovery  is  much  more  uncertain.  The  prognosis  is  unfavorable  when 
the  disease  depends  upon  lesions  within  the  cranium.  Recovery  is  often 
very  slow  after  injury  by  operations,  on  the  face  or  neck,  but  generally  is 
finally  complete,  if  the  injury  has  not  been  too  severe. 

Diagnosis. — This  is  usually  easy  in  cases  at  all  typical.  Paralysis 
in  all  the  branches  of  the  facial  nerve  indicates  a  peripheral  lesion;  while 
only  the  lower  branches  may  be  peripherally  affected  after  operations  on 
the  neck,  or  centrally  involved  by  a  lesion  above  the  pontine  nucleus.  In 
the  latter  case,  however,  there  is  no  reaction  of  degeneration,  and  if  the 
lesion  is  at  the  base  of  the  brain  other  cranial  nerves,  especially  the 
auditory,  are  liable  to  be  affected  as  well.  When  the  lesion  is  in  the  pons 
the  paralysis  of  the  face  is  usually  complete,  and  paralysis  of  the  body  of 
a  hemiplegic  type  is  usually  present  also.  The  diagnosis  of  the  localiza¬ 
tion  of  the  lesion  lower  in  the  course  of  the  nerve  is  often  difficult,  and 
sometimes  not  to  be  made  with  certainty.  Lesions  below  the  stylo¬ 
mastoid  foramen  have  no  attending  disturbances  of  taste  or  of  salivary 
secretion  or  hearing.  This  is  true  also  when  the  nerve  is  diseased  within 
the  canal  below  the  departure  of  the  chorda  tympani  but  where  in  addi¬ 
tion  the  posterior  auricular  branch  of  the  nerve  is  involved.  If  the  lesion 
is  in  the  region  of  the  chorda  tympani,  there  is  disturbance  of  taste  and 
diminution  of  the  secretion  of  saliva.  If  the  portion  above  this,  but 
below  the  geniculate  ganglion,  is  affected,  there  is  added  to  these  changes 
abnormal  sharpness  of  hearing.  A  lesion  of  the  geniculate  ganglion 
shows  besides  these  same  symptoms  disturbance  of  lachrymation  and 
perhaps  paralysis  of  the  palate. 

Not  to  be  forgotten  is  the  possibility  of  the  occurrence  of  facial  palsy 
as  one  of  the  symptoms  of  poliomyelitis  (Vol.  I,  p.  601,  Fig.  169).  The 
characteristic  paralysis  in  some  of  the  limbs  is,  however,  generally  present, 
or  there  may  have  been  a  history  of  its  occurrence,  and  this  will  serve  to 
distinguish  from  facial  neuritis.  I  have  seen  facial  paralysis  practically 
the  only  symptom  remaining  after  poliomyelitis. 

Treatment. — That  of  the  cause  is  of  first  importance.  When  this  is 
entirely  cerebral  little  can  be  done.  When  disease  of  the  ear  is  at 
fault,  prompt  treatment  for  this  condition  is  indicated;  although  it  by 
no  means  follows  that  relief  of  the  facial  palsy  will  result.  In  cases 
depending  upon  exposure  to  cold,  the  iodides  may  be  given,  although 
the  majority  of  cases  would  recover  equally  well  if  let  alone.  A  weak 
galvanic  current  may  be  applied,  and  the  placing  of  a  small  blister  over 
the  exit  of  the  nerve  is  also  recommended,  but  the  advisability  of  this  is 

questionable.  .  _  _  .  ,  ^  , , 

2.  Obstetrical  Paralysis  ( Neuritis  of  the  Brachial  Plexus,  hib  s 

Paralysis) .  Etiology. — By  this  term  is  designated  the  partial  paial- 
ysis  of  the  arm  sometimes  produced  during  birth.  It  is  oftenest  asso- 
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ciated  with  difficult  and  prolonged  labors.  An  analysis  by  Stransky1  of 
94  cases  showed  50  in  which  labor  had  to  be  manually  assisted,  and  only 
2  of  spontaneous  birth;  37  were  vertex  presentations  and  19  breech  or 
foot  presentations.  In  cases  of  vertex  presentation  pressure  of  the  forceps 
on  the  nerves  issuing  from  the  neck,  the  employment  of  a  traction-hook 
in  the  axilla,  or  the  use  of  the  physician's  finger  in  the  same  position,  may 
injure  the  brachial  plexus,  and  a  very  common  cause  is  over-stretching  of 
the  plexus  by  the  pulling  of  the  head  in  various  directions  away  from  the 
shoulder.  It  may  occur  also  in  spontaneous  delivery.  Allowing  for  the 
much  greater  frequency  of  vertex-presentation,  relatively  the  larger 
number  of  cases  of  obstetrical  paralysis  occur  in  breech-presentations,  and 
may  then  be  the  result  of  pressure  above  the  clavicles  in  efforts  at  delivery 
of  the  head,  or  traction  used  in  bringing  down  the  arms  if  above  it.  The 
opinion  has  been  entertained  by  many,  and  supported  especially  by 
Thomas,2  that  in  the  majority  of  cases  paralysis  is  not  caused  so  much  by 
a  direct  trauma  of  the  brachial  plexus  as  primarily  by  a  posterior  subluxa¬ 
tion  of  the  shoulder-joint,  with  subsequent  involvement  of  the  plexus  in 
the  resulting  axillary  inflammation.  On  the  other  hand,  an  analysis  by 
Sever3  of  470  collected  cases  led  him  to  the  support  of  the  etiological 
influence  of  primary  injury  of  the  plexus. 

Pathological  Anatomy. — The  lesions  consist  in  the  stretching  of  some 
of  the  nerve-fibres  in  the  milder  cases,  or  of  actual  rupture  of  large  nerve- 
trunks  in  the  severer  ones.  The  nerve-sheath  may  be  injured,  and  there 
may  be  extravasation  of  blood  into  it,  or  more  widely  spread  with  con¬ 
secutive  inflammation.  In  severe  cases  there  may  be  an  inflammatory 
process  involving  all  the  nerves  of  the  plexus  in  fibrous  tissue. 

Symptoms. — These  vary  with  the  degree  of  the  injury.  As  a  rule,  the 
paralysis  is  unilateral,  but  bilateral  paralysis  is  exceptionally  seen. 
Oftenest  the  upper  portion  of  the  brachial  plexus  upon  one  side  is 
involved  ( Erb’s  paralysis)4  especially  the  5th  and  6th  cervical  nerves, 
or  a  little  lower  also.  This  results  in  paralysis  especially  of  the  deltoid, 
biceps,  brachialis  anticus  and  supinator  longus,  and  often  also  other 
muscles  as  well,  among  them  the  supraspinatus,  infraspinatus,  supinator 
brevis,  and  teres  minor.  The  paralysis  may  affect  all  the  muscles  or 
only  some  of  them,  and  the  degree  of  involvement  varies.  In  Stransky  s 
94  cases,  80  per  cent,  were  of  the  Erb  type.  In  the  milder  instances  the 
condition  may  not  be  discovered  for  some  weeks,  but  in  those  more  severe 
it  is  evident  immediately  or  soon  after  birth.  The  paralysis  is  of  the 
flaccid  type,  and  in  well-marked  cases  the  arm  hangs  helpless  at  the  side 
(Fig.  377).  It  is  rotated  inward,  the  forearm  pronated,  and  the  palm 
of  the  hand  directed  outward.  The  forearm  cannot  be  voluntarily 
flexed  at  the  elbow,  but  if  flexed  by  passive  movement  can  be  extended 
by  the  patient.  The  movements  of  the  muscles  of  the  forearm  and  of  the 
fingers  are  unaffected.  There  is  little  if  any  pain,  and  disturbances  of 
sensation  of  any  sort  are  slight,  and  limited  to  moderate  anaesthesia  of 
the  shoulder  and  the  outer  side  of  the  upper  arm.  The  extremity  is 
colder  than  normal.  Atrophy  of  the  muscles  develops  in  a  few  weeks, 
although  not  readily  discovered  early  in  the  case.  The  electrical  con¬ 
tractility  is  diminished,  and  in  severe  cases  the  reaction  of  degeneration 
can  be  obtained. 

1  Centralbl.  f.  d.  Grenzgeb.  der  Med.  u.  Chir.,  1902,  V,  669. 

2  Annals  of  Surgery,  1914,  LIX,  197. 

3  Amer.  Jour.  Dis.  Child.,  1916,  XII,  541. 

4  Ziemsson’s  Handb.  d.  spec.  Path.  u.  Therap.,  1874,  XII,  1,  492. 
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In  the  much  less  frequent  instances  where  only  the  lower  portion  of 
the  brachial  plexus  has  suffered,  i.e.,  the  7th  and  8th  cervical  and  1st 
dorsal  nerve,  the  upper  arm  is  normal,  but  the  hand  and  forearm  are 
paralyzed  ( Klumpke’s  paralysis).1  When  the  whole  plexus  is  involved, 
a  still  less  frequent  condition,  the  forearm  and  hand  share  the  paralysis 
of  the  upper  arm.  All  degrees  of  paralysis  are  present  in  lesions  of  the 
plexus,  from  slight  weakness  up  to  complete  helplessness.  Fracture 
of  the  clavicle  or  the  humerus,  or  separation  of  the  epiphysis,  may  be 
seen  as  complications,  and  dislocation  of  the  shoulder-joint  is  common. 

Course  and  Prognosis. — The  duration  is  variable,  and  the  prognosis 
uncertain,  although  in  general  favorable.  The  mildest  cases  may  recover 
completely  in^a  few  weeks,  but  most  often  2  or  3  months  are  required 
before  this  occurs.  In  others  progress,  although  steady,  is  slow  and  yet 
recovery  is  complete.  In  still  other  cases  some  degree  of  paralysis 
remains  always,  or  there  may  be  no  improvement  whatever.  Meyer2 


Fig.  377. — Obstetric  Paralysis,  Upper  Arm  Type. 

Characteristic  position  of  the  paralyzed  right  arm.  ( Bullard ,  Amer.  Jour.  Med.  Sci.y 
1907,  CXXXIV,  99.) 

studied  the  after-history  of  33  paralyses.  In  20  of  these  there  was  com¬ 
plete  recovery.  The  chances  for  recovery  depend  upon  the  severity  of 
the  lesion,  and  may  be  based  to  a  certain  extent  upon  the  electrical  reac¬ 
tions.  When  faradic  contractility  has  never  been  entirely  lost  recovery 
is  rapid;  but  if  both  galvanic  and  faradic  contractility  disappear,  or  the 
reaction  of  degeneration  is  present,  recovery  may  be  very  slow,  and  is 
always  uncertain.  As  time  passes  in  severe  cases  the  growth  of  the  limb 
is  retarded  and  contractures  are  liable  to  develop. 

Diagnosis. — This  is  usually  easy,  if  the  case  is  seen  early.  It  rests 
upon  the  production  of  the  condition  at  birth;  the  usual  location  of  the 
paralysis  in  the  upper  arm;  its  flaccid  character;  and  the  diminished 
electrical  contraction,  perhaps  with  the  reaction  of  degeneration.  Exami¬ 
nation  of  the  shoulder  may  show  luxation  of  the  humerus.  Brach- 

1  Rev.  de  med.,  1885,  V,  591. 

2  Monatsschr.  f.  Neurol,  u.  Psych.,  1917,  XLI,  250. 
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ial  monoplegia  dependent  upon  an  intracranial  lesion  is  of  very  rare 
occurrence.  There  is  in  it  no  diminution  of  faradic  contractility,  and 
the  spastic  character  of  the  paralysis  becomes  evident  as  time  passes. 
An  obstetrical  paralysis  which  is  seen  late  in  the  disease,  after  the  patient 
is  a  year  or  more  old,  may  be  readily  confounded  with  one  of  the  arm 
persisting  after  poliomyelitis,  inasmuch  as  both  diseases  have  atrophic 
paralysis  of  a  flaccid  type.  The  history  of  the  case  will  lead  to  a  correct 
diagnosis,  since  the  age  of  onset  is  different,  the  degree  of  wasting  is 
usually  greater  in  obstetrical  paralysis  and  the  localization  is  characteris¬ 
tic.  Syphilitic  epiphysitis  and  infantile  scurvy  have  a  later  age  of  develop¬ 
ment,  and  there  is  no  true  paralysis  present.  Fractures  occurring  at 
birth  are  painful,  and  this  leads  to  an  examination  which  reveals  the 
nature  of  the  trouble. 

Treatment. — No  treatment  at  all  should  be  employed  for  at  least  2 
weeks  following  the  occurrence  of  the  lesion,  except  that  of  covering  the 
arm  and  shoulder  with  cotton- wool  and  supporting  them  with  a  splint 
and  sling.  After  this  time,  if  a  rapid  improvement  is  not  beginning, 
systematic  procedures  should  be  instituted.  These  consist  in  gentle 
massage,  passive  movements,  and  the  employment  of  electricity;  choosing 
the  faradiac  current  if  contractions  are  obtained  with  it,  otherwise  the 
galvanic  current.  The  treatments  should  be  of  short  duration,  but  be 
given  daily  and  continued  over  a  long  period.  Dislocation  of  the  shoulder 
should  be  sought  for  and  reduced  if  present.  If  contractures  begin  to 
develop  the  affected  region  should  be  kept  in  splints,  except  when  treat¬ 
ment  is  being  given.  In  cases  which  show  little  or  no  response  to 
the  means  employed,  surgical  intervention  should  be  invoked.  In  such 
cases  it  is  well  not  to  delay  longer  than  3  months  before  this  is  done.  The 
procedure  consists  in  a  dissection  of  the  different  nerve-trunks  of  the 
plexus  from  the  masses  of  fibrous  tissue  in  which  they  are  embedded, 
and  suturing  the  ends  of  nerves  which  have  been  ruptured.  The  question 
of  the  advisability  of  operation  is  a  difficult  problem,  and  the  statement 
made  applies  only  to  cases  which  are  making  no  progress  whatever.  A 
steady  improvement  under  conservative  treatment,  even  though  slow, 
warrants  a  delay  in  operating. 

3.  Other  Peripheral  Paralyses. — As  already  stated  localized 
peripheral  neuritis  may  occur  in  almost  any  of  the  nerves.  Very  excep¬ 
tionally  there  may  be  a  birth-palsy  of  the  lumbar  and  sacral  plexus, 
produced  by  obstetrical  manipulations,  such  as  forcible  traction  upon  the 
lower  extremities.  The  condition  is  to  be  distinguished  from  a  hemato- 
myelia  (p.  672)  and  subsequent  myelitis  produced  in  the  same  way.  The 
presence  of  complete  anaesthesia  observed  in  the  latter  condition  is  a  dis¬ 
tinguishing  feature.  At  a  later  period  of  life  the  peroneal  nerve  may 
suffer  through  injury  to  the  legs,  or  the  crural  nerve  be  affected  by  pres¬ 
sure  of  a  psoas  abscess  or  of  an  appendicitis.  The  nerves  of  the  forearm 
may  be  paralyzed  by  trauma,  or  those  of  the  upper  arm  damaged  by 
dislocation  of  the  humerus,  fractures,  or  in  other  ways.  The  various 
cranial  nerves  may  suffer  from  neuritis,  in  addition  to  the  facial  as  already 
described.  This  may  depend  upon  a  nuclear  lesion,  or  be  the  result  of 
pressure  by  a  tumor  or  a  meningitis.  Involvement  of  the  phrenic  nerve 
may  be  a  cause  of  paralysis  of  the  diaphragm,  possibly  with  a  resulting 
eventration.  (See  p.  169.)  The  subject  is  appropriately  discussed  more 
fully  in  treatises  upon  nervous  diseases. 

4.  Facial  Hemiatrophy. — This  disease,  rare  at  any  time  of  life, 
often  begins  in  childhood.  Its  nature  is  not  clearly  understood,  but  it 
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may  be  referred  to  here  on  the  ground  that  it  has  been  supposed  to 
depend  upon  an  inflammation  of  the  trigeminal  nerve  and  of  the  Gasserian 
ganglion.  It  may  well  be,  as  has  been  suggested,  that  it  represents  a 
disease  of  the  sympathetic  nervous  system.  It  has  been  known  to 
develop  after  trauma  of  the  face,  or  to  follow  infectious  diseases.  The 
symptoms  consist  of  a  progressive  wasting  of  the  tissues  of  one  side  of 
the  face,  including  the  skin,  subcutaneous  tissue,  muscles,  and  bones.  The 
process  begins  in  some  one  spot,  usually  in  the  cheek,  which  grows  thin 
and  sometimes  white  or  discolored;  and  gradually  the  whole  side  of  the 
face  may  waste  and  become  much  smaller  than  the  other  (Fig.  378). 
The  electrical  .reactions  and  the  muscular  movements  are  normal. 
Neuralgic  pain  may  occur  early  in  the  disease.  (See  also  p.  861.)  In 
a  considerable  number  of  cases  facial 
hemiatrophy  is  found  in  association  with 
congenital  torticollis,  the  result  of  a 
hematoma  or  other  lesion  of  the  sterno¬ 
cleidomastoid  muscle. 

MORBID  GROWTHS  OF  THE 
PERIPHERAL  NERVES 

Primary  neoplasms  of  the  nerves  are 
a  rare  occurrence  in  early  life,  and  the 
same  is  true  of  involvement  secondary  to 
morbid  growths  developing  elsewhere. 

One  form  only  is  of  some  importance: 

General  neurofibromatosis,  or  von  IReck- 
linghausen’s  Disease,1  and  even  this  is 
but  seldom  seen.  It  is  sometimes 
hereditary  or  familial,  and  has  been 
observed  in  early  childhood  or  even  at 
birth.  In  an  analysis  of  243  published 
cases,  Preiser  and  Davenport2  found  30 
of  the  familial  type.  The  symptoms  con¬ 
sist  in  the  development  of  numerous  were  first  noted  2  years  previously. 

cutaneous  tumors ;  small  pigmented  spots  ^903(  yjj  64 ^ 
in  the  skin;  and  tumors  of  any  of  the 

cranial,  spinal,  or  sympathetic  nerve-trunks,  or  of  the  spinal  nerve-roots. 
The  growths  may  be  of  pin-head  size,  or  be  much  larger  and  occupy  a  nerve- 
plexus.  When  on  the  spinal  nerve-trunks  they  are  generally  insensitive, 
sometimes  pedunculated,  often  very  numerous,  and  frequently  produce 
no  clinical  manifestations  whatever.  When  situated  on  cranial  nerves 
or  the  spinal  nerve-roots  they  give  rise  to  varied  and  severe  symptoms 
which  suggest  morbid  growths  of  the  spinal  cord  or  of  the  brain,  and  the 
disease  may  lead  to  a  fatal  ending.  In  other  cases  less  severe  the  condi¬ 
tion  may  long  remain  stationary  but  does  not  disappear.  The  diagnosis 
is  easy,  based  on  the  triad  of  symptoms  mentioned.  Treatment  is 
unavailing. 

1  Ueber  multiplen  Fibrome  der  Haut  und  ihre  Beziehung  zu  den  multiplen  Neuio- 
men,  Berlin,  1882. 

2  Amer.  Jour.  Med.  Sci.,  1918,  CLVI,  507. 


Fig.  378. — Facial  Hemiatrophy. 
Girl  of  12  years.  The  symptoms 
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CHAPTER  I 

DISEASES  OF  THE  MUSCLES 

The  most  important  of  these,  the  muscular  dystrophies,  as  well  as 
amyotomia  congenita,  have  already  been  described  under  Diseases  of 
the  Nervous  System  for  reasons  there  explained.  There  remain  a  few 
to  which  some  attention  must  be  given. 

MALFORMATION  OF  THE  MUSCLES 

These  are  occasionally  seen,  and  are  very  varied  in  nature.  They 
have  been  carefully  studied  by  Bing.1  The  most  common  is  congenital 
absence  of  the  pectoral  muscle,  oftenest  of  the  lower  part  upon  one  side, 
in  which  the  muscle  is  partially  or  entirely  wanting.  Of  this  malforma¬ 
tion  Bing  reported  102  cases.  Less  frequently  there  may  be  a  defect  in 
the  trapezius,  serratus,  quadriceps  femoris,  or  other  muscles  including 
the  diaphragm,  producing  diaphragmatic  hernia  or  eventration.  Char¬ 
acteristic  changes  are  observed  in  the  case  of  the  pectoral  malformation, 
the  anterior  portion  of  the  upper  chest-wall  being  much  flattened.  Other 
deformities  are  frequently  combined  with  this,  such  as  imperfect  develop¬ 
ment  of  the  breast ;  abnormally  high  position  of  the  shoulders  (Sprengels’ 
deformity);  defective  formation  of  the  hand,  etc.  Sometimes  a  number 
of  different  malformations  of  the  muscles  are  encountered  in  the  same 
individual.  There  are  usually  few  if  any  symptoms  evident,  the  patient 
learning  to  use  other  muscles  to  replace  the  action  of  the  defective  ones. 

Congenital  absence  of  the  abdominal  muscles  is  a  rare  anomaly. 
In  this  the  abdominal  wall  of  the  affected  region  is  very  thin  and  the 
skin  wrinkled.  Coughing  and  crying  are  interfered  with,  and  death  is 
very  likely  to  take  place  from  bronchitis.  The  few  reported  cases, 
less  than  10  in  number,  have  been  collected  by  Garrod  and  Davies.2 
A  small  localized  defect  in  the  abdominal  muscular  wall  may  give  rise 
to  ventral  or  lumbar  hernia. 


MYOSITIS 

Of  this  disorder  several  varieties  may  be  noted.  As  a  local  process 
a  suppurating  myositis  in  one  or  more  muscles  may  occur  as  a  result 
of  trauma  or  through  pyogenic  infection  acquired  in  other  ways.  A 
non-suppurating  localized  myositis  is  represented  by  muscular  rheuma- 

1  Virchow’s  Archiv.,  1902,  CLXX,  175. 

2  Med.-Chir.  Transac.,  1905,  LXXXVIII,  363. 
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tism;  is  well  illustrated  in  some  cases  of  torticollis;  or  may  be  the  result 
of  trauma  or  follow  some  of  the  infectious  diseases.  A  multiple  suppurat¬ 
ing  myositis  may  occur  as  an  unusual  manifestation  of  general  sepsis. 

More  interesting  are  the  varieties  of  polymyositis  of  a  non-suppu¬ 
rating  type,  which  may  be  grouped  for  convenience  under  (1)  Simple 
polymyositis,  (2)  Progressive  myositis  ossificans. 

1.  Primary  Simple  Polymyositis 

Etiology  and  Pathological  Anatomy. — This  is  a  rare  affection,  per¬ 
haps  more  common  in  childhood  than  later,  of  which  there  are  several 
sub-varieties,  known  as  myositis  fibrosa,  dermatomyositis,  etc.  The 
cause  is  entirely  unknown.  Any  period  of  life  may  be  affected.  The 
lesions  are  limited  to  the  muscles.  These  are  stiff  and  firm,  and  on 
section  are  tough,  whitish  and  grating.  There  is  edematous  and  small- 
celled  infiltration,  and  great  increase  of  the  interstitial  connective 
tissue,  with  a  secondary  degeneration  of  the  muscle-fibres.  Inflamma¬ 
tory  edema  of  the  skin  may  also  be  present.  When  this  latter  condition 
predominates  the  term  dermatomyositis  is  employed;  if  a  hemorrhagic 
exudate  into  the  skin  or  mucous  membrane  occurs,  hemorrhagic  poly¬ 
myositis  is  spoken  of ;  and  to  the  more  chronic  cases,  with  a  preponderance 
of  foci  of  hyperplasia  of  the  interstitial  connective  tissue,  the  term 
myositis  fibrosa  has  been  applied. 

Symptoms. — These  begin  acutely  in  dermatomyositis,  with  such 
characteristic  manifestations  as  fever,  loss  of  appetite,  malaise,  headache, 
enlargement  of  the  spleen,  and,  very  frequently,  gastrointestinal  symp¬ 
toms.  Then,  with  the  fever  and  other  features  persisting,  the  extremities, 
usually  first  the  lower,  become  painful  on  touch  and  movement,  and  the 
muscles  swollen  and  hard;  and  later  other  muscles  of  the  body  includ¬ 
ing  those  of  the  face  are  affected.  The  patient  finally  loses  the  power 
to  move,  and  is  confined,  helpless  and  stiff,  to  bed.  Contemporaneously 
with  the  symptoms  described,  or  sometimes  later,  there  develops  a  wide¬ 
spread,  tense,  inflammatory  cutaneous  edema,  not  readily  pitted,  appear¬ 
ing  on  the  surface  as  an  erythema  of  different  sorts,  and  involving  the 
whole  body  including  the  face.  The  edema  is  often  so  marked  that  the 
condition  of  the  muscle  cannot  at  first  be  determined. 

The  fibrous  form  is  without  any  acute  general  symptoms,  either  initial 
or  later,  and  the  cutaneous  edema  is  absent.  The  course  is  slower  and 
more  chronic  than  in  the  type  previously  described,  there  is  less  pain 
and  the  condition  less  often  becomes  so  wide-spread  over  the  body.  The 
final  deformity,  however,  may  be  very  great  (Batten.)1 

Course  and  Prognosis. — In  the  severer  cases  the  extension  of  the 
trouble  is  rapid;  the  functions  of  the  larynx,  swallowing,  respiration, 
and  cardiac  action  are  interfered  with,  and  death  occurs  in  from  1  to  8 
weeks.  In  other  instances  the  acute  symptoms  are  absent  or  subside, 
and  the  condition  passes  into  a  subacute  or  chronic  form,  lasting  3  to  6 
months  or  even  several  years.  Periods  of  remission  are  often  seen, 
followed  by  exacerbations  of  the  general  symptoms  and  renewed  exten¬ 
sion  of  the  disease;  favorable  cases  finally  recovering,  although  with  the 
muscles  perhaps  atrophied.  The  prognosis  is  always  serious,  more 
than  half  of  the  cases  ending  fatally;  although  better  when  the  disease 
develops  in  childhood,  and  decidedly  more  favorable  m  the  fibrous 
form. 


1  Clin.  Soc.  Tran  sac.,  1904,  XXXVII,  12. 
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Diagnosis. — This  is  to  be  made  chiefly  from  trichinous  myositis, 
which  resembles  the  form  described  so  exactly  that  a  family  history 
of  the  disease  and  the  excision  of  a  portion  of  muscle  constitute 
the  only  means  of  differentiation.  Acute  rheumatism  exhibits  involve¬ 
ment  of  the  joints.  Myositis  ossificans  is  characterized  by  the  bony 
deposits. 

Treatment. — This  is  entirely  symptomatic  and  consists  in  complete 
rest  in  the  acute  stages,  with  measures  to  relieve  pain.  Later  gentle 
massage  and  electricity  can  be  tried. 

2.  Myositis  Ossificans 

Etiology  and  Pathological  Anatomy. — This  uncommon  affection 
is  one  of  early  life,  27  of  Lorenz’s1  51  collected  cases  having  commenced 
in  the  first  5  years,  11  from  5  to  15  years,  and  some  being  even  congenital. 
Up  to  1917  C.  Johannessen2  was  able  to  gather  78  cases.  The  cause 
is  unknown,  but  probably  is  some  congenital  constitutional  disturbance, 
as  indicated  by  the  combination  with  the  muscular  lesions  of  the  deformity 
of  the  fingers  and  toes  which  is  sometimes  seen.  A  local  trauma  is 
undoubtedly  the  occasion  of  the  development  of  the  condition  in  a  certain 
region;  but  is  in  no  way  the  primary  etiological  factor.  The  majority 
of  the  cases  occur  in  males.  The  lesions  consist  at  first  of  foci  of  cellular 
infiltration  similar  to  the  process  seen  in  simple  myositis;  later  of  connec¬ 
tive-tissue  overgrowth  as  in  the  fibrous  form.  These  finally  advance  to 
the  production  of  nodules  of  true  bone,  situated  primarily  in  the  muscles, 
but  later  attaching  themselves  to  some  extent  to  the  bones  of  the  body; 
or  sometimes  developing  primarily  here  also.  A  localized  fibrous  myo¬ 
sitis  exists  in  the  vicinity  of  the  bony  masses. 

Symptoms. — These  show  themselves  first  in  the  muscles  of  the 
neck  and  back,  but  eventually  spread  to  other  regions,  although  those 
first  mentioned  exhibit  finally  the  greatest  number  of  nodules.  With 
fever  and  pain  there  develops  a  localized  and  sometimes  tender  swelling 
in  the  muscles,  with  edema  in  the  surrounding  parts.  In  a  few  days 
the  fever  and  evidences  of  inflammation  subside,  and  the  swelling  may 
disappear  completely;  to  become  permanent  only  after  several  recurrences 
in  the  same  locality  have  taken  place.  In  other  cases  the  primary  swell¬ 
ing  does  not  disappear,  but  remains  as  a  hard  nodule ;  and  then  gradually, 
perhaps  after  more  relapses  in  the  same  locality,  becomes  still  harder 
and  finally  actually  bony.  There  occur  repeated  attacks  of  this  nature, 
often  after  some  slight  localized  trauma,  with  development  of  fresh 
nodules;  until  in  advanced  cases  a  large  majority  of  the  muscles  are 
involved,  including  finally  the  masseters  and  the  temporals.  The 
muscles  of  the  hands  and  feet,  the  sphincters,  and  some  other  muscles 
escape,  as  do  all  those  with  unstriped  fibre.  The  bony  masses,  once 
formed,  are  not  tender;  are  at  first  of  pea-size;  but  gradually  grow  and 
many  of  them  coalesce  into  large,  irregular  masses.  They  are  at  the 
beginning  movable  under  the  skin,  but  are  finally  fixed  through  attach¬ 
ment  to  the  bones. 

At  first  there  are  no  subjective  symptoms  produced  by  the  bony 
masses;  but  their  increase  in  number  and  size,  their  attachment  to  the 
skeleton,  and  the  accompanying  fibrous  myositis,  result  in  an  advancing 
interference  with  muscular  activity,  until  the  joints  become  stiff  and  the 

1  Nothnagel’s  Handb.  der  spec.  Path.  u.  Therap.,  1904,  XI,  3,  1,  273. 

2  Jahrb.  f.  Kinderheilk.,  1917,  LXXXVI,  442. 
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patient  rigid  and  helpless.  The  involvement  of  the  masseters  inter¬ 
feres  greatly  with  opening  the  mouth  and  with  mastication. 

Course  and  Prognosis. — The  course  of  the  disease  is  very  prolonged, 
the  patient  always  growing  worse,  although  always  with  long  tem¬ 
porary  pauses  followed  by  exacerbations  and  extensions.  It  may  be 
long,  too,  before  the  fibrous  induration  composing  a  nodule  becomes 
true  bone;  but  it  is  possible  for  the  bony  change  to  develop  speedily.  The 
disease  usually  lasts  over  many  years,  but  sometimes  runs  a  more  rapid 
course.  Microdactylia  is  a  very  common  complication,  the  thumb  and 
big-toe  being  smaller  than  normal. 

The  diagnosis  is  easy  after  the  formation  of  bone  has  taken  place. 
Multiple  exostoses  are  attached  to  the  bone  from  the  very  beginning, 
and  cause  no  wide-spread  interference  with  the  movements  of  the  body. 
Treatment  is  entirely  unavailing,  although  in  a  few  cases  the  process 
seemed  to  have  been  arrested  by  Roentgen-ray  therapy.  It  is  important 
to  guard  against  even  slight  traumata  as  far  as  possible. 

CALCINOSIS 

This  condition  is  closely  allied  to  myositis  and  sometimes  accompanies 
it;  and  the  two  are  believed  by  Langmead1  to  be  but  different  manifesta¬ 
tions  of  the  same  disorder.  In  calcinosis,  however,  the  calcareous 
deposits  are  usually  located  in  the  skin  or  subcutaneous  tissue.  They 
consist  of  small  chalky  nodules,  movable  or  fixed,  few,  or  numerous  and 
scattered  over  most  of  the  body.  They  are  much  harder  than  are 
rheumatic  nodules.  Tisdall  and  Erb2  report  the  case  of  a  child  with 
calcareous  deposits  in  the  epiphyses  of  the  long  bones,  Lowenburg3 
one  in  which  they  were  around  and  in  the  muscles,  and  Morse4  one  in 
which  they  were  in  the  skin. 


TORTICOLLIS 


(Wry  Neck) 


In  some  instances  purely  a  muscular  lesion,  in  others  a  myalgia,  in 
still  others  an  expression  of  a  nervous  disease,  torticollis  may  properly  be 
considered  as  on  the  border-line  as  regards  classification. 

Etiology. — The  condition  is  a  common  one  at  any  time  of  life  and 
may  be  due  to  a  number  of  varied  causes.  Much  the  most  frequent 
of  these  is  muscular  rheumatism ;— a  rheumatic  myositis  or  fibrositis  of 
short  duration  (see  Vol.  I,  p.  741),  oftenest  the  result  of  exposure  to  cold. 
An  analogous  condition  may  be  encountered  in  other  muscle-groups,  being 
represented,  for  instance,  by  lumbago.  Less  often  torticollis  may  be 
brought  about  by  caries  of  the  cervical  vertebrae;  or  by  pressure  of  an 
inflamed  cervical  gland  or  of  an  abscess  or  tumor  in  the  neck  upon  the 
spinal  accessory  nerve;  or  be  the  result  of  some  primary  affection  of  the 
nerve  itself.  Cases  dating  from  birth  or  seen  soon  after  it  may  be 
dependent  upon  a  congenital  anomaly  such  as  a  shortening  of  the  muscles, 
or  be  the  sequel  remaining  after  a  hematoma  or  a  rupture  of  the  sterno- 
cleido  mastoid  muscle  produced  by  a  trauma  received  during  birth. 
It  is  a  matter  of  dispute  in  these  early  cases  whether  congenital  anomaly 
or  trauma  predominates  etiologically .  It  is  evident  that  some  of  the 
causes  have  no  relationship  at  all  to  the  nervous  system,  while  others  act 


1  Arch,  of  Pediat.,  1923,  XL,  112. 

2  Amer.  Jour.  Dis.  Child.,  1924,  XXVII,  28. 

3  Penna.  Med.  Jour.,  1922,  XXVI,  21. 

4  Trans.  Amer.  Ped.  Soc.,  1921,  XXXIII,  332. 
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directly  or  indirectly  by  engendering  a  spasm  in  the  muscles  supplied 
chiefly  by  the  spinal  accessory  nerve.  A  spasm  here  may  be  brought 
about  by  influences  acting  anywhere  upon  the  nerve  throughout  its 
course,  from  the  cerebral  cortex  to  the  terminal  branches.  Other  muscles 
of  the  neck  besides  those  innervated  by  this  nerve  may  also  be  affected. 
Wry  neck  of  the  purely  spasmodic  form,  dependent  upon  a  primary 
spinal-accessory  affection,  is  of  very  uncommon  occurrence  in  early  life. 
Very  exceptionally  a  torticollis  may  be  the  result  of  paralysis  of  the  nerve 
of  the  healthy  side,  allowing  the  head  to  be  gradually  drawn  to  the  other. 


Fig.  379. — Rheumatic  Torticollis. 

From  a  atient  in  the  Children’s  Ward  of  the  Hospital  of  the  University  of  Pennsylvania. 


Symptoms. — The  disease  may  be  acute  or  chronic,  congenital  or 
acquired.  The  congenital  cases,  or  those  dependent  upon  trauma  at 
birth,  both  of  them  uncommon,  are  chronic  in  their  course;  the  rheuma¬ 
tic  cases  are  oftener  acute;  those  due  to  other  causes  persist  while  the 
acting  cause  remains.  The  congenital  condition  is  not  infrequently 
combined  with  other  deformities,  among  them  facial  asymmetry.  The 
alteration  in  the  position  of  the  head  is  generally  not  discovered  for  some 
time  after  birth.  In  the  typical  acquired  cases  the  disease  is  situated 
chiefly  in  the  sternocleidomastoid  muscle  upon  one  side,  as  a  result  of 
which  this  stands  out  as  a  rigid,  prominent  cord,  and  the  head  is  drawn 
to  the  affected  side  and  downward  toward  the  thorax,  with  the  chin 
tilted  upward  and  toward  the  sound  side  (Fig.  379).  Very  frequently 
the  trapezius  is  also  involved.  This  draws  the  head  somewhat  back¬ 
ward  on  the  affected  side,  and  increases  the  tilting  of  the  chin  mentioned. 
The  degree  of  distortion  and  its  exact  nature  depend  upon  the  degree  to 
which  the  different  muscles  are  involved.  Sometimes  the  posterior 
muscle-groups  on  both  sides  are  the  seat  of  the  disease,  in  which  event 
the  head  is  pulled  backward,  the  chin  slightly  elevated,  and  turning  the 
head  to  either  side  is  interfered  with.  The  amount  of  pain  and  tender¬ 
ness  existent  also  varies  with  the  case.  Pain  may  be  constantly  present 
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and  severe,  or  develop  only  when  efforts  are  made  to  move  the  head. 
Pain  and  tenderness  are  especially  marked  in  the  acute  rheumatic  cases. 

Course  and  Prognosis. — The  duration  of  the  acute  cases  is  generally 
short  and  recovery  takes  place  in  a  few  days,  or  at  the  most  a  few  weeks. 
It  is  not  uncommon,  however,  *  for  an  attack  beginning  acutely,  and 
apparently  of  the  rheumatic  type,  to  last  a  longer  time,  and  it  is  even 
possible  for  the  disease  to  seem  chronic  from  the  beginning,  and  the  course 
to  be  very  much  prolonged.  When  torticollis  is  due  to  pressure  upon  or 
other  involvement  of  the  spinal  accessory  nerve,  the  duration  will  depend 
upon  the  possibility  of  the  removal  of  the  lesion.  When  the  cause  is  a 
cervical  caries  the  prognosis  is  unfavorable,  unless  the  treatment  of  the 
primary  disorder  is  successful.  The  congenital  cases  last  indefinitely, 
although  the  milder  ones  may  be  relieved  by  appropriate  treatment. 
In  very  many  instances  of  torticollis  a  decided  tendency  to  recur¬ 
rence  is  observed;  and  many  others,  if  not  subsiding  promptly,  show  a 
disposition  to  become  chronic.  Any  case  which  has  lasted  a  considerable 
time  has  the  prognosis  made  more  unfavorable  by  the  likelihood  of  some 
permanent  alteration  of  the  muscle  developing,  with  a  persistent  shorten¬ 
ing  of  it. 

Diagnosis. — The  recognition  of  a  deviation  of  the  position  of  the 
neck  is  easy,  but  the  determining  of  the  etiological  factor  is  not  always 
as  simple.  The  various  possible  causes  should  be  considered  as  applied 
to  the  individual  case.  In  the  rheumatic  cases  the  tenderness  and  pain 
in  the  affected  region  are  generally  especially  well  marked.  Whenever 
the  patient  holds  the  head  stiffly  in  the  median  position,  the  existence  of 
a  cervical  caries  should  be  carefully  eliminated  before  the  idea  of  a  sim¬ 
ple  affection  of  the  muscles  is  entertained.  In  caries  the  rigidity  is 
usually  greater,  as  is  the  pain  on  any  attempted  movement. 

Treatment. — The  determining  of  the  cause  is  naturally  followed 
by  the  attempt  to  remove  this  if  possible.  In  the  ordinary  acute  rheu¬ 
matic  form  of  the  disease  relief  is  obtained  by  the  administration  of  the 
salicylates,  often  advantageously  combined  with  phenacetin;  the  pro¬ 
tection  of  the  neck  from  cold;  the  employment  of  a  hot-water  bag,  and 
the  application  of  such  counterirritant  as  mustard  or  capsicum  in  some 
form.  All  the  congenital  cases,  and  others  which  have  lasted  some 
weeks,  require  efforts  at  correction  and  support  by  orthopedic  apparatus. 
This  may  be  of  avail  in  the  milder  instances  if  commenced  sufficiently 
early.  Massage  and  electricity  may  also  be  tried,  but  after  the  condi¬ 
tion  has  continued  a  few  months  surgical  procedures  are  to  be  considered. 
The  results  have  not  been  encouraging  where  operation  has  been  too 
long  delayed. 


MYASTHENIA  GRAVIS 
(Asthenic  Bulbar  Paralysis) 

The  exact  nature  and  relationships  of  this  disease  are  not  deter¬ 
mined,  but  it  may  conveniently  be  considered  in  this  connection.  It  is  a 
very  rare  affection  in  childhood,  although  a  few  cases  are  on  recoid 
(Palmer).1  Thomson2  observed  an  instance  in  a  girl  of  11%  years. 
The  cause  is  unknown,  and  the  pathological  lesions  are  not  well  under¬ 
stood.  The  only  changes  which  have  been  observed  consist  in  the  occur¬ 
rence  of  masses  of  small  round-cells  in  the  muscles;  but  these  have  been 

1  Guys  Hospital  Reports,  1908,  LXII,  64. 

2  Brit.  Jour.  Child.  Dis.,  1919,  XVI,  92. 
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discovered  in  other  diseases  as  well.  An  enlargement  of  the  thymus 
gland  has  been  sometimes  noticed.  Nothing  has  been  found  wrong  with 
the  nervous  system.  The  disorder  may  be  the  result  of  the  action  upon 
the  muscles  of  some  toxic  metabolic  product;  or  may  be  a  congenital  con- 
situtional  anomaly. 

The  symptoms  consist  in  a  state  of  excessive  fatigue  and  ready 
exhaustion,  seen  first  and  especially  in  the  muscles  controlling  the  move¬ 
ments  of  the  eyes,  swallowing,  speech,  and  mastication;  and  extending  to 
those  of  the  neck,  trunk  and  the  extremities.  Movements  of  these 
muscles  are  possible  only  for  a  few  moments  at  a  time ;  then  after  a  short 
rest  the  power  returns  for  a  similarly  brief  period.  There  is  no  muscular 
atrophy,  and  sensation  is  undisturbed.  The  electrical  excitability  is 
normal  but  soon  exhausted;  to  reappear  after  a  short  rest.  The  onset  is 
rather  slow;  the  course  chronic,  often  with  periods  of  temporary  improve¬ 
ment.  The  prognosis  is  unfavorable;  death  usually  occurring  after  some 
months  or  years  of  illness,  often  from  respiratory  involvement,  inter¬ 
ference  with  swallowing  or  inanition.  Recovery,  however,  may  take 
place.  The  diagnosis  is  often  difficult.  It  is  based  chiefly  upon  the 
distribution  of  the  asthenia;  with  ptosis,  indistinct  speech,  altered  expres¬ 
sion  of  face,  and  great  general  muscular  weakness;  the  rapid  exhaustion 
with  rapid,  remarkable  temporary  regaining  of  power,  and  the  absence  of 
atrophy.  Treatment  is  of  little  benefit,  although  absolute  rest  and  the 
influence  of  tonic  remedies  may  be  tried. 

MYOTONIA  CONGENITA 
(Thomsen’s  Disease) 

Although  cases  had  been  reported  previously,  this  rare  condition  was 
brought  into  prominence  by  the  writings  of  Thomsen1  in  1876.  It  is 
usually  a  congenital  disorder,  but  oftenest  not  recognized  until  school- 
life  or  adolescence;  and  is  of  a  typically  familial  and  hereditary  nature, 
often  extending  through  several  generations.  Males  are  more  frequently 
affected  than  females.  There  are  no  characteristic  lesions  known,  the  only 
changes  discovered  being  enlargement  of  and  granular  deposit  in  the  mus¬ 
cle-fibers,  but  no  evidence  of  degeneration. 

Symptoms. — The  characteristic  symptoms  of  the  well-developed 
cases  consist  in  a  temporary  rigidity  of  the  muscles  when  efforts  are  first 
made  to  put  them  into  action.  This  is  oftenest  experienced  in  the  legs 
or  arms.  The  patient  on  starting  to  walk  is  able  to  do  so  only  stiffly 
and  slowly,  but  after  a  few  steps  the  stiffness  disappears  and  he  can  walk 
entirely  normally.  If  grasping  any  object,  such  as  the  hand  of  another 
person,  he  is  unable  to  let  go  of  it  for  several  seconds.  Less  often  the 
muscles  of  other  parts  of  the  body  are  involved.  Thus  sucking  has  been 
reported  interfered  with  in  cases  showing  symptoms  in  infancy; -or  there 
may  be  an  involuntary  pause  at  the  beginning  of  an  effort  at  crying.  In 
older  subjects  the  first  efforts  at  mastication,  talking,  or  at  opening  the 
eyes,  may  be  rendered  difficult  by  the  slow  stiff  action  of  the  muscles. 
The  obstruction  to  all  these  movements  disappears  promptly  if  effort  is 
persisted  in,  and  does  not  return  until  a  renewed  attempt  at  movement 
is  made  after  a  period  of  rest.  The  distribution  of  the  malady  is  sym¬ 
metrical,  although  it  may  perhaps  be  more  marked  on  one  side  of  the 
body.  The  condition  is  made  worse  by  exposure  to  cold,  or  by  excitement 
or  the  consciousness  of  being  observed.  There  are  no  sensory  disturb- 

1  Arch.  f.  Psvchiat.  u.  Nervenkr.,  1876,  VI,  702. 
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ances,  and  the  muscles  are  well-developed  or  abnormally  large.  Tapping 
Of  a  muscle  reveals  an  increase  of  mechanical  excitability,  there  being 
produced  a  slow  contraction  and  increased  prominence  of  the  muscle, 
with  a  central  depression  which  disappears  slowly  after  some  seconds. 
The  muscles  also  exhibit  an  unduly  active  but  slow  response  to  both  the 
faradic  and  the  galvanic  current  of  weak  strength  (Myotonic  Reaction 
of  Erb)1  while  strong  currents  produce  a  series  of  small  wave-like 
contractions. 

The  course  of  the  disease  is  prolonged,  lasting  through  life,  although 
sometimes  with  periods  of  temporary  improvement.  It  does  not  affect 
the  duration  of  life,  but  in  severe  cases  may  interfere  greatly  with  occu¬ 
pational  activity. 

Diagnosis. — This  is  easily  made;  based  upon  the  characteristic 
stiffness  of  movement  and  the  electrical  and  mechanical  reactions  of 
the  muscles.  Mere  slowness  of  movement  is  not  sufficient,  since  this 
may  be  observed  in  other  conditions.  Tetany  is  distinguished  by  the 
character  of  the  contractions  and  the  difference  in  the  electrical  reactions. 
(See  Tetany,  p.  532.)  There  is  absolutely  no  resemblance  to  myato- 
nia  congenita  (amyotonia  congenita)  except  in  the  close  and  confusing 
similarity  of  titles.  Treatment  is  without  promise.  Persistent  employ¬ 
ment  of  massage  and  of  active  and  passive  muscular  movements  has  been 
recommended. 

Paramyoclonus  Congenita. — Eulenberg2  has  described  a  condition 
which  he  called  paramyoclonus  congenita,  from  its  likeness  to  Thomsen’s 
disease .  The  symptoms  resemble  those  of  that  disorder  in  most  particulars, 
but  there  is  an  absence  of  the  mechanical  and  electrical  reactions.  The 
muscular  contractions  appear  to  be  brought  on  by  the  action  of  cold  rather 
than  by  attempted  movement.  The  disease  was  observed  in  7  genera¬ 
tions  of  one  family.  Similar  cases  have  been  reported  by  others;  but 
it  is  questionable  whether  the  condition  is  not  merely  a  variant  of  myo¬ 
tonia  congenita  (Rosett.)3 

PARAMYOCLONUS  MULTIPLEX 


(Myoclonia) 


This  uncommon  condition,  described  by  Friedreich,4  may  occur  at 
any  period  of  life,  but  is  rare  in  childhood.  It  might  with  propriety  be 
classed  among  the  spasmodic  nervous  affections.  It  occurs  principally 
in  males  and  is  sometimes  hereditary  or  familial.  Over-excitement  or 
over-exertion  operates  as  a  direct  cause.  The  disease  resembles  some¬ 
what,  but  is  distinct  from,  electric  chorea,  convulsive  tic,  and  hysteria. 
The  symptoms  consist  in  very  rapidly  repeated,  irregular,  clonic  con¬ 
tractions  in  many  different  muscles  of  the  body,  as  a  rule  symmetrical  in 
distribution.  The  extremities  are  oftenest  involved,  while  the  face 
usually  escapes.  The  excursion  of  the  movements  is  generally  slight, 
but  in  some  severe  cases  the  action  may  be  violent.  They  come  on  in 
paroxysmal  attacks  and  are  entirely  beyond  the  control  of  the  patient, 
or  may  be  constantly  present  except  during  sleep.  Tremor  may  occur 
between  the  attacks.  There  are  no  sensory,  psychic,  or  electrical  dis¬ 
turbances.  The  prognosis  as  to  recovery  is  very  uncertain;  although 
some  cases  of  cessation  of  the  disease  have  been  reported.  Treatment 
is  without  effect. 


1  Erb,  Die  Thomsensche  Krankheit,  1886. 

2  Neurol.  Zentralbl.,  1886,  No.  12.  Ref.  Med.  Klmik,  1916,  XII, 

3  Brain,  1922,  XLV,  25. 

4  Virchow’s  Archiv.,  1881,  LXXXVI,  421. 
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PERIODICAL  PARALYSIS 

This  strange  and  uncommon  malady  exhibits  a  very  distinct  heredi¬ 
tary  and  familial  occurrence,  being  inherited  through  several  generations. 
Of  53  reported  cases  collected  by  E.  W.  Taylor,1  35  occurred  in  3  families. 
Cases  have  been  seen  in  childhood,  but  the  disease  usually  develops  at 
the  age  of  puberty  or  adolescence.  The  youngest  of  64  cases  collected  by 
Oddo  and  Audibert2  was  in  a  child  of  5  years,  but  Buzzard3  reported  2 
instances  in  one  family  which  developed  as  soon  as  the  children  “were 
first  able  to  move  about.”  Over-exertion,  unusual  rest,  or  a  too  hearty 
meal  would  appear  to  bring  on  individual  attacks,  but  generally  no  cause 
is  discoverable. 

The  pathology  is  unknown,  but  it  would  seem  probable  that  an 
autointoxication  occurs,  which  temporarily  affects  the  muscles  until 
they  are  relieved  by  the  elimination  of  the  poison.  Portions  of  excised 
muscle  have  shown  no  changes  sufficient  to  explain  the  condition.  The 
symptoms  consist  in  attacks  of  flaccid  paralysis  of  varying  degree,  devel¬ 
oping  often  during  sleep,  and  affecting  generally  first  the  lower  limbs,  but 
in  the  course  of  a  few  hours,  or  a  much  shorter  time,  extending  to  the 
upper  extremities  and  the  trunk.  The  muscles  supplied  by  the  cranial 
nerves  usually  escape,  although  ptosis  and  difficulty  in  swallowing  have 
been  observed.  Sensation  and  the  mental  condition  are  unaffected;  the 
reflexes  are  abolished;  the  electrical  response  is  greatly  diminished  or  even 
entirely  absent  to  the  strongest  currents.  Excretion  of  urine  is  often 
interfered  with  by  the  paralysis  of  the  abdominal  muscles.  Profuse 
perspiration  may  occur,  and  sometimes  signs  of  cardiac  dilatation.  The 
duration  of  an  attack  is  variable;  the  symptoms  gradually  disappearing 
and  recovery  being  complete  in  from  a  few  hours  up  to  2  or  3  days.  The 
frequency  of  the  recurrence  also  varies,  ranging  from  daily  up  to  every 
few  weeks,  although  sometimes  there  may  be  intervals  of  months.  The 
disease  generally  ceases  after  the  age  of  50  years,  but  has  occasion¬ 
ally  been  directly  fatal.  The  diagnosis  offers  little  difficulty  after  the 
first  attack.  The  peculiar  lack  of  electrical  response  excludes  hysteria. 
On  the  theory  that  a  toxic  state  is  present,  alkaline  diuretics  have  been 
recommended  in  the  line  of  treatment,  with  apparent  benefit.  In  the 
way  of  prevention,  over-excitement  is  to  be  avoided  and  the  diet  watched 
carefully. 


CHAPTER  II 

DISEASES  OF  THE  BONES  AND  JOINTS 

Although  a  subject  largely  surgical,  there  are  yet  certain  topics  which 
demand  the  attention  of  every  physician  and  require  some  discussion, 
or  at  least  brief  mention,  here.  It  is  the  physician,  rather  than  the 
surgeon,  who  is  the  first  to  encounter  the  diseased  condition,  and  upon 
whom  a  provisional  diagnosis  depends. 

1  Jour,  of  Nerv.  and  Mental  Dis.,  1898,  XXV,  637. 

2  Arch.  gen.  de  med.,  1902,  CLXXXIX,  290. 

3  Lancet,  1901,  II,  1564. 


MALFORMATIONS  OF  THE  BONES 


715 


MALFORMATIONS  OF  THE  BONES 

/ 

These  are  varied  and  numerous.  Many  are  congenital  in  origin; 
others  acquired.  Some  are  of  sufficient  importance  to  warrant  independ¬ 
ent  consideration.  Others,  also  of  importance,  are  described  in  studying 
the  symptoms  of  the  primary  diseases  of  which  the  deformities  may 
constitute  but  a  part. 

The  head  may  be  congenitally  deformed  in  various  ways,  or  develop 
an  acquired  deformity.  The  alterations  of  the  shape  depending  upon 
rachitis  and  hydrocephalus;  those  attending  certain  forms  of  idiocy; 
the  tumors  of  chloroma  and  malignant  suprarenal  sarcoma;  the  hyper¬ 
ostosis  of  syphilis  and  the  malformations  of  cleidocranial  dysostosis  are 
referred  to  under  other  topics.  Brief  reference  may  be  made  to  the  curious 
congenital  malformation  denominated  acrocephaly,  oxycephaly  or  tower- 
skull;  in  which  the  vault  is  dome-shaped  with  a  high  pointed  vertex  and 
the  skull  brachycephalic  (Fig.  380).  Of  the  same  nature  is  scaphocephaly 


Fig.  380. — Acrocephaly. 

Colored  boy  of  6  years.  Dome-shaped  skull  and  exophthalmos.  ( Lewin ,  Amer.  Jour. 
Dis.  Child .,  1917,  XIII,  68.) 

in  which  the  skull  is  narrow  and  very  long  with  an  arching  of  the  vault. 
Other  deformities  are  liable  to  accompany  either  of  these  malformations. 
A  combination  with  webbing  of  the  fingers  is  one  of  the  most  frequent, 
and  to  this  the  title  acrocephalosyndactylism  was  given  by  Apert.1 
Exophthalmos  is  generally  present  in  acrocephaly,  and  nystagmus,  paraly¬ 
sis  of  some  of  the  ocular  muscles  and  optic  atrophy  are  often  attendant. 
Some  degree  of  hydrocephalus  is  frequently  observed.  The  mental  state 
may  be  normal  or  defective.  The  condition  has  been  reviewed  by  Lewin,2 
Park  and  Powers3  and  others. 

The  bones  of  the  extremities,  together  with  the  accompanying  soft 
parts,  may  be  absent  or  imperfectly  developed.  As  a  result  are  produced 
such  malformations  as  ectromelia,  where  one  or  more  limbs  are  entirely 
absent;  hemimelia,  where  the  distal  portion  is  absent,  and  phocomelia, 
where  the  proximal  part  is  missing,  the  remaining  portion  arising  directly 
from  the  trunk.  The  absence  or  defect  of  one  of  the  bones  of  the  forearm 
or  of  the  leg  results  in  deformity  at  the  wrist,  ankle  or  knee.  Club -hand 
(Fig.  381)  may  be  produced  in  this  way.  Congenital  fusion  of  the  radius 

1  Bull,  et  mem.  de  la  soc.  med.  des  hop.,  1906,  XXIII,  1310. 

2  Amer.  Jour.  Dis.  Child.,  1917,  XI 1 1,  61. 

3  Amer.  Jour.  Dis.  Child.,  1920,  XX,  235. 
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and  ulna  has  been  reported.  Among  defects  of  the  hands  and  feet  are 
especially  to  be  mentioned  polydactylism  and  syndactylism.  Supernum¬ 
erary  fingers  or  toes  (Fig.  382)  is  a  deformity  often  hereditary.  Crivelli1 
reports  its  extension  through  5  generations.  It  is  not  infrequently 'Jcom- 


Fig.  381. — Newborn  Infant  Showing  Club-hand  and  Club-foot. 

Courtesy  of  Dr.  John  D.  Target 


Fig.  382. — Polydacylism. 

Infant  of  5  weeks  in  the  Children’s  Hospital  of  Philadelphia.  6  fingers  on  on  eh  hand, 
and  6  toes  on^-each  foot,  nystagmus. 

bined  with  other  malformations.  The  condition  is  often  a  readily 
operable  one.  Syndactylism  (Fig.  383)  may  vary  from  simple  webbing 
of  some  of  the  fingers  to  a  much  more  complete  fusion.  Operative  treat¬ 
ment  is  important  to  render  the  hands  properly  useful.  Hypertrophy  of 

1  Med.  .Jour.  Australia,  1920,  II,  223. 
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the  fingers  and  toes  (Fig.  384)  is  occasionally  observed;  sometimes  the 
soft  parts  alone  being  involved,  sometimes  the  bony  tissue  as  well.  Arach- 
nodactylia  (Fig.  385)  is  the  title  applied  by  Achard1  to  a  rare  congenital 
malformation  in  which  there  is  a  remarkable  abnormal  length  of  the  hands 
and  feet,  which  exhibit  also  an  undue  slenderness  of  the  bones.  It  was 
first  described  by  Marfan2  under  the  title  “dolichostenomelie.”  The 


Fig.  383. — Syndactylism. 

Slight  in  the  left  hand;  extensive  in  the  right.  Courtesy  of  Dr.  H.  R.  Wharton. 


Fig.  384. — Congenital  Hypertrophy  with  Lateral  Distortion  of  the  Index  and 

Middle  Fingers. 

( Annandale ,  Malformations,  Diseases,  and  Injuries  of  the  Fingers  and  Toes,  1866,  PL  I, 

Fig •  1.) 

subject  is  reviewed  by  Nieresheimer3  and  Borger.4  In  addition  to  these 
faults  of  development  there  are  deformities  from  prenatal  accident,  such 
as  Jamputation  or  other  injury  of  a  limb  by  amniotic  bands,  or  through 
strangulation  by  the  umbilical  cord. 

1  Bull,  et  mem.  de  la  soc.  med.  des  hop.,  1902,  XIX,  834. 

2  Bull,  et  mem.  de  la  soc.  med.  des  hop.,  1896,  XIII,  220. 

3  Arch.  f.  Kinderheilk.,  1916,  LVI,  391. 

4  Zeitschr.  f.  Kinderheilk.,  Orig.,  1914,  XII.  161. 


718 


THE  DISEASES  OF  CHILDREN 


CONGENITAL  DISLOCATION  OF  THE  HIP-JOINT 

This  is  encountered  in  less  than  0.5  per  cent,  of  births  (Willard),1 
oftenest  in  females  in  the  proportion  of  about  7:1;  and  is  bilateral  in 
about  40  per  cent,  of  the  cases.  It  is  often  hereditary  and  combined 
with  other  congenital  malformations.  The  upper  border  of  the  acetabu¬ 
lum  is  defective,  and  as  a  result  the  head  of  the  femur  is  gradually  dis¬ 
placed  as  the  child  grows  older,  although  still  within  the  capsule,  and  rests 
finally  upon  the  dorsum  of  the  ilium. 


Fig.  385. — Arachnodactylia. 

Child  of  9  years.  Shows  the  extreme  slenderness  and  length  of  the  limbs,  especially 
of  the  hands  and  feet.  ( Borger ,  Zeitsch.  f.  KinderheilJc.  Orig.,  1914,  XII,  161.) 

Symptoms. — The  characteristic  symptoms  are  generally  first 
observed  when  the  child  begins  to  walk.  In  the  case  of  unilateral  dislo¬ 
cation  there  then  develops  a  decided  limp;  the  trochanter  can  be  found 
above  Nelaton's  line;  there  is  moderate  lordosis;  the  thigh  is  shorter  than 
normal  and  the  nato-femoral  fold  higher;  the  head  of  the  bone  is  absent 
from  the  normal  position  in  the  groin  to  the  outer  side  of  the  femoral 
vessels ;  and  when  the  child  is  standing  upon  the  dislocated  leg  and  elevat¬ 
ing  the  other  the  pelvis  is  inclined  downward  toward  the  healthy  side 
(Trendelenburg's  symptom).  In  the  case  of  double  dislocation,  in  addi¬ 
tion  to  the  features  mentioned  the  gait  is  waddling;  the  lordosis  very 
decided  (Fig.  386);  and  the  perineum  and  the  distance  between  the  thighs 
is  widened.  Apart  from  these  symptoms  there  is  sometimes  pain  in  the 
joints  and  fatigue  on  walking,  and  in  some  cases  inability  to  walk  at  all 
except  with  crutches. 

The  diagnosis  is  to  be  made  from  coxitis  by  the  freedom  of  movement 
of  the  joint;  and  from  coxa  vara  by  earlier  development,  the  absence  of 
rickets,  the  absence  of  a  right-angled  inclination  of  the  neck  of  the  femur, 

1  Surgery  of  Childhood,  1910,  721. 
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and  the  presence  of  lordosis.  Radiography  will  serve  to  establish  the 
diagnosis  of  dislocation  in  doubtful  cases.  Treatment  is  surgical  and 
of  great  importance.  \  arious  methods  have  been  employed.  The 
choice  of  those  to  be  selected,  whether  with  open  incision  or  manipulative, 
has  been  a  matter  of  much  discussion,  and  is  influenced  to  some  extent  by 
the  age  of  the  patient. 


Fig.  386.  —  Bilateral 
Congenital  Disloca¬ 
tion  of  the  Hip. 

Courtesy  of  Dr.  H.  R. 
Wharton. 


Fig.  387. — Well-marked  Scoliosis. 
(< Griffith ,  The  Care  of  the  Baby,  1923, 
7th  Ed.,  p.  310.) 


CURVATURE  OF  THE  SPINE 

Etiology  and  Symptoms. — Spinal  curvature  is  of  various  sorts, 
usually  not  congenital  in  origin,  and  due  to  many  causes.  Lordosis  is  an 
exaggeration  of  the  normal  anterior  curve  in  the  lumbar  region.  It  is 
observed  in  congenital  dislocation  of  the  hip  (see  Fig.  386),  coxitis,  paraly¬ 
sis  of  the  muscles  of  the  back,  and  sometimes  in  spinal  caries.  A  moderate 
degree  of  lordosis  is  of  great  frequency  in  cases  of  general  lack  of  tone  of 
the  muscular  system,  as  from  chronic  intestinal  indigestion,  rickets,  and 
other  causes.  Kyphosis  is  an  abnormal  posterior  curvature  oftenest 
somewhere  in  the  dorso-lumbar  region.  Occurring  in  both  lumbar  and 
dorsal  regions,  but  most  marked  in  the  former,  it  is  especially  well  seen 
in  rickets  during  the  earlier  stages  (Vol.  I,  p.  697,  Fig.  212).  At  a  later 
period  of  life  kyphosis,  chiefly  in  the  dorsal  region,  is  very  common  m 
stooping,  round-shouldered  children.  An  angular  kyphosis  results  from 
spondylitis.  It  may  affect  any  portion  of  the  spinal  column,  and  is  at 
first  of  but  very  limited  extent.  It  may,  however,  become  very  marked, 
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especially  in  the  dorsal  region,  and  produce  a  disfiguring  hump-backed 
deformity.  (See  Tuberculous  Spondylitis,  p.  746,  Fig.  404.) 

Scoliosis,  or  lateral  curvature  (Fig.  387),  is  of  very  common  occurrence, 
it  being  estimated  that  from  20  per  cent,  to  30  per  cent,  of  all  school- 
children  exhibit  some  degree  of  the  deformity  (Bradford  and  Lovett).1 
Rarely  it  is  congenital,  and  is  then  due  to  malformation  of  the  ribs  or 
vertebrae.  Early  cases  are  oftenest  seen  in  rachitic  children  who  have 
been  carried  by  the  nurse  in  an  improper  manner,  perhaps  always  upon 
the  one  arm.  Other  causes  are  poliomyelitis;  faulty  position  in  standing, 

sitting  or  lying,  as  a  result  of  habit  or  of 
certain  occupations  or  even  of  sports; 
unequal  length  of  the  legs;  contraction  of 
the  chest  following  empyema,  etc.  The 
curvature  may  be  situated  in  any  portion  of 
the  spine,  and  may  be  single  and  to  either 
side;  but,  as  a  rule,  there  are  other  com¬ 
pensating  curves  present,  and  always  there 
is  also  a  rotation  of  the  bodies  of  the  ver¬ 
tebrae.  The  degree  of  scoliosis  is  usually 
so  slight  that  it  attracts  little  attention,  and 
is  only  discovered  when  an  examination  of 
the  bare  back  is  made.  It  may,  however, 
be  so  decided  that  great  deformity  results. 
With  the  curvature  of  the  spine  there  are 
necessary  alterations  in  the  position  of  the 
pelvis,  the  hip  on  the  side  of  the  convexity 
being  more  prominent  and  the  shoulder 
higher. 

Treatment. — All  of  the  forms  of  cur¬ 
vature  require  early  recognition  and  prompt 
and  energetic  treatment,  since  the  ill  effects 
are  often  far  reaching.  In  cases  where 
curvature  is  likely  to  occur,  this  lesion 
should  be  anticipated  by  the  employment 
of  prophylactic  measures.  For  cases  with 
curvature  already  present,  the  causes  must 
be  found  and  removed  when  possible.  In 
many  instances  gymnastic  exercises,  mas¬ 
sage,  and  the  application  of  suitable  ap¬ 
paratus  are  indicated.  This  subject  is  of 
such  importance  that  reference  for  further 
details  must  be  made  to  treatises  upon  orthopedic  surgery. 

The  various  spinal  curvatures  described,  if  well  marked,  are  attended 
by  corresponding  bony  deformities  in  other  regions  than  the  spine. 
There  are  deformities,  too,  produced  in  other  ways  which  require  mention 

here;  .  .  2 

Congenital  Elevation  of  the  Scapula  ( SprengeVs  Deformity). 
(Fig.  388.) — This  is  an  unusual  condition  in  which  the  scapula,  oftenest  on 
one  side  only,  is  displaced  upward  and  rotated  with  the  lower  angle  too 
near  the  spinal  column.  Sometimes  a  bridge  of  bone  unites  the  latter  to 
the  scapula.  The  arm  of  the  affected  side  cannot  be  raised  above  a  right 
angle  with  the  body.  As  a  result  of  the  malformation  the  head  is  inclined 

1  Orthop.  Surgery,  1915,  212. 

2  Arch.  f.  klin.  Chir.,  1891,  XLII,  545. 


Fig.  388. — Congenital  Eleva¬ 
tion  of  the  Scapula. 

Seen  in  the  left  shoulder. 
( Sprengel ,  Arch.  f.  klin.  Chir., 
1891,  XLII,  545.) 
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to  this  side  and  scoliosis  is  present.  Other  deformities  may  be  combined 
with  this.  Massage  and  exercises  may  do  good,  and  in  other  cases  opera¬ 
tive  interference  is  required. 

Winged  Scapul^  (Scapulae  alatce ). — This  may  result  from  displace¬ 
ment  of  the  latissimi  dorsi;  lateral  curvature;  muscular  debility  or  wast¬ 
ing;  or  paralysis  of  the  serrati  magnise.  The  angles  of  the  scapulae  are 
tilted  outward  causing  the  characteristic  winged  appearance.  A  some¬ 
what  similar  effect  is  produced  in  pseudohypertrophic  muscular  dystrophy 
by  the  hypertrophy  of  the  infraspinati  and  the  abnormal  mobility  of  the 
scapulae. 

Pigeon-breast  (. Pectus  carinatum;  Chicken-breast ;  Keel-shaped  Chest). 

In  this  condition  there  is  exhibited  a  prominence  of  the  sternum  and 
cartilages,  with  a  depression  of  the  sides  of  the  thorax.  It  is  an  important 
symptom  in  rickets,  but  also  results  from  prolonged  interference  with 
respiration,  as  from  the  presence  of  adenoids.  Well-marked  kyphosis 


Fig.  389. — Funnel-chest. 

From  a  patient  in  the  Children’s  Hospital  of  Philadelphia. 


from  dorsal  caries  will  likewise  produce  it.  Treatment  in  all  but  the  last 
mentioned  is  satisfactory,  and  consists  in  the  practising  of  deep  inspira¬ 
tion  and  of  forced  expiration,  and  in  such  gymnastic  exercises  as  swinging 
from  a  horizontal  bar,  hanging  on  rings,  and  the  like,  which  tend  to  pull 
out  the  sides  of  the  chest  and  expand  the  lungs.  Systematic  pressure 
at  intervals  upon  the  sternum  is  also  recommended. 

Funnel-chest. — This  is  a  depression  of  a  funnel-like  form  in  the 
sternum.  It  may  either  be  of  considerable  extent  along  the  course 
of  the  sternum  (depressed  sternum)  (see  p.  48,  Fig.  247),  or  much  smaller 
and  more  abrupt,  and  be  then  truly  funnel-form  (Fig.  389).  In  some 
cases  it  appears  to  depend  upon  rickets  or  obstruction  to  respiration;  and 
in  others  to  be  rather  a  congenital  anomaly.  It  has  also  been  attributed 
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to  abnormal  and  exaggerated  action  of  the  diaphragm  (Simonini) . 1  Treat¬ 
ment  for  rickets  or  nasal  obstruction,  and  the  employment  of  suitable 
gymnastic  exercises,  as  in  pigeon-breast,  and  of  forcible  expiration  against 
resistance  may  be  of  avail.  The  treatment  is  best  conducted  by  an 
orthopedic  surgeon 


CLUB-FOOT 

(Talipes) 

Etiology. — Of  the  various  deformities  of  the  extremities  this  is  one  of 
the  most  frequent.  It  may  be  congenital,  occurring  once  in  about  1000 
births  (Willard).2  There  is  often  a  distinct  inheritance  observed,  and 
other  malformations  are  frequently  present.  The  disease  is  much  more 
common  in  boys,  and  it  is  oftener  than  not  bilateral.  The  congenital 
cases  are  probably  produced  by  abnormal  intra  uterine  pressure,  or  by 
other  processes  within  the  uterus.  The  acquired  cases  are  about  3  times 
as  numerous  as  the  congenital ;  and  are  the  result  of  trauma  or  of  disease 
in  the  neighborhood  of  the  ankle;  of  cerebral  paralysis;  and  especially  of 
poliomyelitis. 

Symptoms. — The  4  chief  forms  are  talipes  varus,  with  the  foot 
adducted  and  inverted,  and  the  child  walking  on  the  outer  border; 
talipes  valgus,  the  reverse  of  this,  walking  taking  place  on  the  inner  border; 
talipes  equinus,  the  heel  being  turned  up  and  the  child  walking  on 
tip-toe;  talipes  calcaneus,  the  opposite  condition,  walking  being  on  the  heel 
with  dorsal  flexion  of  the  foot.  There  may  further  be  combinations  of 
some  of  these.  The  most  frequent  congenital  variety  is  equino-varus; 
while  equino-varus  and  equinus  are  most  common  in  the  acquired  cases. 

When  the  child  with  talipes  begins  to  walk,  the  deformity  of  the  bones 
grows  progressively  greater  and  the  degree  of  the  contraction  of  some 
muscles  and  of  the  feebleness  of  others  increases;  and,  if  the  condition  is 
allowed  to  continue  too  long  neglected,  the  talipes  finally  reaches  a  state 
which  is  beyond  cure.  Consequently,  the  earlier  treatment  is  commenced 
the  better  will  the  prognosis  be.  This  treatment  is  very  varied,  and  may 
be  either  manipulative,  mechanical  or  operative,  depending  upon  the 
case.  It  comes  entirely  within  the  province  of  the  orthopedic  surgeon. 


TARSAL  SCAPHOIDITIS  ‘ 

This  condition  was  first  described  by  Kohler.3  Alberti4  collected  64 
references  to  it  in  the  literature,  and  Schroeder5  reviews  the  subject.  It 
occurs  in  children  between  the  ages  of  4  and  9  years,  affecting  boys  more 
frequently  than  girls.  The  cause  seems  to  be  repeated  slight  trauma  to  a 
delayed  ossifying  center  in  the  scaphoid  bone.  The  symptoms  consist 
of  pain,  tenderness,  swelling  and  redness  over  the  instep,  associated  with 
limping.  The  x-ray  reveals  a  small  scaphoid  bone,  which  is  irregular  m 
outline  and  increased  in  density.  The  prognosis  is  excellent  and  the 
treatment  consists  in  immobilization  in  a  plaster  cast. 

1  Riv.  di.  clin.  pediat.,  1917,  XV,  595. 

2  Surgery  of  Childhood,  1910,  664. 

3  Munch,  med.  Wochenschr.,  1908,  LV,  1923. 

4  Chirurg.  d.  organ,  di  moviment,  1922,  VI,  569. 

5  Amer.  Jour.  Dis.  Child.,  1924,  XXVIII,  293. 
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FLAT-FOOT 
(Pes  Valgus) 

The  veiy  common  deformity  bearing  this  name  demands  recognition 
by  the  pediatrist.  It  may  be  congenital;  develop  early  as  the  result  of 
rickets,  or  be  acquired  by  learning  to  walk  too  soon.  Later  it  may  be 
produced  by  improper  foot-wear,  especially  tight  shoes  and  high  heels; 
general  muscular  weakness;  too  much  continuous  standing;  or  polio¬ 
myelitis.  It  is  also  often  associated  with  knock-knee.  In  this  malforma¬ 
tion  the  arch,  generally  of  both  feet,  is  lowered  or  even  entirely  destroyed 
as  a  result  of  the  weakness  of  the  muscles  and  ligaments,  and  the  inner 
aspect  of  the  ankle  is  too  prominent  (Fig.  390).  The  child  walks  heavily 
and  with  the  toes  turned  out  too  much;  and  seems  to  have  weak  ankles. 
The  shoes  wear  out  chiefly  upon  the  inner  side  of  the  sole  and  over  the 
internal  malleolus.  Fatigue  occurs  readily  and  there  is  often  pain  in  the 
feet  and  sometimes  in  the  back  as  well ;  and  in  severe  cases  the  pain  may 
continue  even  when  the  patient  is 
off  of  his  feet. 

The  diagnosis  is  rendered  prob¬ 
able  by  the  presence  of  the  symp¬ 
toms  described,  but  careful  examina¬ 
tion  of  the  whole  of  the  lower 
extremity  is  required  to  confirm  it, 
and  it  is  to  be  borne  in  mind  that 
other  deformities  of  the  feet,  especi¬ 
ally  an  unduly  high  arch,  are  likewise 
capable  of  producing  pain  (Lovett).1 
Except  in  young  children,  where  the 
fatty  tissue  normally  present  may  be 
misleading,  the  examination  of  the 
foot  while  the  child  stands  upon  a 
table  will  reveal  the  depression  of 
the  arch.  Standing  on  paper  after 
the  sole  has  been  inked  or  on  a 
blotter  after  it  has  been  wet  will  give 
the  outline  of  the  foot.  Yet  even  in 
infants  there  is  an  abnormal  showing 
of  the  pink  sole  upon  the  outer  edge  Fig.  390. — Pkonated  Feet  (Flat-foot). 
of  the  foot  when  the  arch  is  impel’-  ( Willard, ,  Surgery  of  Childhood,  697, 
fectly  formed.  Search  should  always  Fi°-  640-) 

be  made  for  knock-knee. 

Treatment  is  satisfactory  except  in  the  severer,  long-continued 
cases,  and  even  here  improvement  can  be  obtained.  Prophylaxis  is  of 
great  importance.  Infants  should  be  taught  to  creep,  and  early  walking 
discouraged;  and  this  is  particularly  true  if  the  child  is  rachitic  or  abnor¬ 
mally  heavy.  The  shoes  should  be  easy  and  with  broad  soles.  Later 
the  use  of  sandals  or  the  going  bare-foot  is  of  advantage,  since  it  develops 
the  muscles  of  the  foot.  Should  evidence  of  flattening  appear,  there 
should  be  made  a  thickening  of  the  sole  and  heel  of  the  shoe  upon  the  inner 
side,  in  order  to  throw  the  weight  of  the  body  on  the  outer  border  of  the 
foot,  and  to  keep  the  toes  from  turning  outward  when  walking.  If  this 
does  not  answer,  a  slight  curved  elevation  of  leather  may  be  inserted  as  an 
in-sole  to  support  the  weakened  arch.  The  muscles  of  the  foot  should 

1  Pediatrics,  1916,  XXVIII,  16. 
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be  strengthened  by  massage,  and  forcible  frequent  adduction  of  the  foot 
by  passive  movement  practised,  and  such  exercises  prescribed  as  walking 
without  shoes  on  tip-toes  with  the  toes  turned  inward.  For  more 
advanced  cases  a  sole-plate  may  be  necessary*  but  this  should  be  pre¬ 
scribed  accurately  by  an  orthopedic  surgeon. 


PIGEON-TOES 


The  normal  child  while  first  walking  tends  to  keep  the  feet  parallel 
or  even  to  turn  the  toes  in  (Fig.  391).  Sometimes  this  persists  as  a 
habit  for  an  unusual  time,  and  then  causes  the  mother  anxiety.  It  is  not, 
however,  to  be  discouraged  in  infancy,  as  it  will  correct  itself  in  due  course; 
and  too  early  turning  out  of  the  toes  is  liable  to  favor  the  production  of 
flat-foot  and  knock-knee.  This  statement  does  not  oppose  the  instituting 

of  a  thorough  search  for  possible  causes  which  may 
need  correction.  The  condition  may  depend  upon 
knock-knee,  a  certain  degree  of  club-foot,  or  an 
inward  rotation  of  the  hips;  and  should  any  such 
cause  be  suspected,  the  advice  of  an  orthopedist  is 
necessary. 

KNOCK-KNEE 


"*.8. 7  C. 


(Genu  Valgum) 

This  is  a  common  deformity,  usually  resulting 
from  rickets,  general  debility,  poliomyelitis,  or  from 
a  child  being  carried  in  a  faulty  manner.  These 
produce  relaxation  of  the  muscles  and  ligaments, 
Fig.  391. — Pigeon-toes,  with  consecutive  deformity  of  the  adjacent  extremi- 
(i Griffith ,  The  Care  of  ties  of  the  femur  and  tibia.  The  internal  condyles 
the  Baby,  1923,  7th  Ed.,  are  afWays  enlarged.  Either  one  or  both  legs  may 
p*  308*')  be  affected,  usually  one  more  than  the  other. 

Symptoms. — When  both  legs  are  involved  the  child  stands  with  the 
knees  close  together  and  the  ankles  apart  (Fig.  392).  In  early  cases 
the  feet  in  walking  are  turned  in,  but  in  those  more  pronounced  there  is 
always  some  degree  of  talipes  valgus,  the  toes  being  turned  out  undu  y 
and  the  patient  flat-footed.  The  gait  is  somewhat  waddling,  or  m  uni¬ 
lateral  knock-knee  there  is  a  limp.  The  child  suffers  readily  from  fatigue 
and  sometimes  from  pain.  It  is  to  be  noted,  however,  that  a 
large  proportion  of  children  are  temporarily  knock-kneed  during 
the  process  of  learning  to  walk.  In  contra-distinction  to  the  patho¬ 
logical  knock-knee,  such  children  consistently  turn  their  toes  in,  and 
this  is  no  way  to  be  interfered  with.  The  deformity  at  the  knee  will 

soon  disappear.  .  .  . 

Treatment  is  of  great  importance.  In  the  way  of  prophylaxis,  tne 

rickets  which  is  so  frequently  present  must  receive  appropriate  manage¬ 
ment,  and  standing  and  walking  be  delayed  as  much  as  possible.  Should 
knock-knee  begin  to  appear,  the  inner  border  of  the  sole  and  heel  ol  tne 
shoe  should  be  thickened,  as  in  cases  of  flat-foot,  in  order  to  throw  the 
knees  out  and  turn  the  toes  in ;  and  if  necessary  the  arch  of  the  foot  sup¬ 
ported  as  well.  Garters  should  not  be  worn  suspending  the  stockings 
from  the  outer  side  of  the  legs.  If  the  patient  is  still  quite  young,  and  t  e 
bones  soft,  much  can  be  accomplished  by  forcible  bending  of  the  knees 
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outward  while  the  leg  is  extended  at  the  knee-joint.  This  should  be  done 
several  times  a  day,  using  as  much  pressure  as  the  child  can  tolerate. 
Walking  barefoot  and  on  the  tips  of  the  toes  is  of  benefit,  as  in  cases  of 
flat-foot.  The  child  should  be  taught  to  stand  with  heels  close  together, 
and  walking  with  the  toes  turned  in  should  be  favored.  In  older  children 
bicycle  riding  and  horse-back  riding  astride  is  of  service.  A  great  many 
cases  will  recover  under  treatment  of  this  sort,  if  it  is  commenced  early. 

Should,  however,  such  measures  not  avail, 
'  mechanical  treatment  must  be  applied  by 

an  orthopedic  surgeon. 

BOW-LEGS 
Genu  Varum) 

This  is  the  reverse  of  knock-knee  and  is 
of  very  common  occurrence.  All  infants 


Fig.  392. — Knock-knee. 


Fig.  393. — Out-knee  and  Bow-legs. 


Courtesy  of  Dr.  H.  R.  Wharton.  Resulting  from  too  early  walking  while  rickety 

bones  were  soft.  (Willard,  Surgery  of  Childhood, 
301,  Fig.  252.) 


in  the  earliest  months  of  life  exhibit  a  certain  degree  of  normal 
bowing,  which,  however,  soon  disappears,  unless  the  condition  is  very 
marked.  (See  Vol.  I,  p.  3.)  The  usual  cause  of  bow-legs  is  rickets, 
especially  if  children  with  this  disease  are  permitted  to  stand  or  walk  early. 
Even  without  rickets,  bow-legs  may  result  from  the  wearing  of  thick 
diapers 

Symptoms. — Under  the  influence  of  the  weight  of  the  body,  the  soft 
bones  of  the  legs  and  thighs  of  both  sides  become  curved  outward.  A  hen 
the  child  is  standing  the  knees  are  widely  separated,  and  the  feet  tend 
to  assume  the  position  of  talipes  varus  (Fig.  393).  Sometimes  one  leg 
is  bowed  and  the  other  exhibits  knock-knee— a  condition  resulting  from 
the  pressure  of  the  arm  of  the  nurse  carrying  a  rachitic  child  always 
upon  her  one  side.  Sometimes,  too,  the  bones  of  the  legs  may  be  bowed, 
yet  without  the  knees  being  bent  outwardly.  In  severe  rachitic  cases 
there  may  be  both  bowing  and  anterior  bending,  produced  by  the  habit  of 
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sitting  with  legs  crossed  or  too  early  bearing  of  weight  upon  them.  A 
careful  examination  should  be  made  of  the  child  undressed,  and  both 
while  standing  and  when  lying  upon  the  back,  in  order  to  determine  just 
what  bones  are  most  bent. 

The  prognosis  is  good,  except  in  severe  advanced  cases.  A  great 
many  children  recover  spontaneously  if  the  deformity  is  slight.  Treat¬ 
ment  should  be  prophylactic,  especially  the  prevention  of  too  early 
standing  in  the  case  of  rachitic  children,  and  the  employment  of  measures 
to  hinder  the  development  of  this  disease.  In  children  with  bow-legs 
whose  bones  are  still  soft,  firm  pressure  should  be  made  against  the  curva¬ 
ture  several  times  a  day.  Massage  should  also  be  given.  If  these  reme¬ 
dies  do  not  avail  promptly,  it  may  be  neces¬ 
sary  to  apply  mechanical  apparatus,  or  to 
resort  to  some  operative  procedure.  Treat¬ 
ment  of  this  sort  is  naturally  in  the  hands  of 
the  surgeon. 


COXA  VARA 


In  this  disorder  the  neck  of  the  femur  is 
at  a  right  angle  or  even  an  acute  angle  with 
the  shaft  of  the  bone.  The  condition  may  be 
either  bilateral  or  unilateral;  is  rarely  con¬ 
genital  ;  often  is  the  result  of  rachitic  softening 
or  of  epiphyseal  separation,  with  later  union 
at  an  improper  angle;  still  oftener  ( coxa  vara 
statica)  develops  in  later  childhood  or  adoles¬ 
cence,  and  is  dependent  upon  a  yielding  of  the 
neck  of  the  femur  from  various  causes,  such  as 
poliomyelitis,  or  disease  of  the  epiphysis,  or 
may  be  the  result  of  trauma  with  fracture 
(coxa  vara  traumatica) . 

Symptoms. — In  the  unilateral  cases  these 
consist  in  pain  in  the  affected  hip,  often  ex¬ 
tending  to  the  knee;  a  limping  gait;  shorten¬ 
ing  of  the  limb  and  of  the  adductors  of  the 
thigh;  limited  power  of  abduction;  inward 
rotation  of  the  hip ;  upward  tilting  of  the  pelvis 
on  the  affected  side,  and  upward  displacement 
of  the  trochanter  above  Nelaton’s  line.  When 
the  disease  is  bilateral,  there  is  a  waddling 
gait  as  in  congenital  dislocation  of  the  hip. 
Fig.  394. — Coxa  Vara.  The  knees  frequently  pass  each  other  with 

Showing  “ scissor-ieg ”  de-  difficulty  in  walking  (scissor s-g ait)  (Fig.  394). 

formity.  (Y oung ,  Orthopedic  diagnosis  is  to  be  made  from  congenital 

Surgery,)  1906,  393,  after  diglocation  of  the  hip  by  the  later  period  of 

development;  the  firmer  gait;  the  decided 
knock-knee;  the  absence  of  lordosis;  and  the  presence  of  the  head  of  the 
femur  in  the  normal  position.  Hip-joint  disease  exhibits  a  general  fixa¬ 
tion  of  the  hip,  while  in  coxa  vara  there  is  limitation  only  in  abduction. 
A  radiograph  should  always  be  made.  The  treatment  is  entirely  surgical, 
except  that  if  the  diagnosis  is  made  early,  walking  should  be  entirely 
forbidden. 


HYPERTROPHIC  PULMONARY  OSTEO-ARTHROPATHY 


727 


HYPERTROPHIC  PULMONARY  OSTEO-ARTHROPATHY 

(Clubbing  of  the  Fingers) 

This  disorder,  so  named  by  Marie,1  is  the  result  of  prolonged  suppura¬ 
tive  disorders,  such,  especially,  as  empyema,  bronchiectasis,  and  chronic 
phthisis;  but  it  may  occur  also  in  congenital  cardiac  disease,  and  is  some¬ 
times  seen  with  syphilis.  The  method  of  production  is  not  clearly  under¬ 
stood.  It  has  been  supposed  to  be  dependent  upon  toxins  derived  from 
the  pus,  but  this  fails  to  explain  its  development  in  congenital  affections 
of  the  heart.  The  lesions  consist  in  a  deposit  of  subperiosteal  bone,  the 
result  of  an  ossifying  periostitis.  There  is  also  effusion  into  the  joint, 
erosion  of  the  cartilages,  and  hypertrophy  of  the  soft  tissues.  In  the 
well-developed  cases  there  is  very  decided  enlargement  of  the  ends  of 
the  long  bones  and  of  the  hands  and  feet,  with  pain  and  swelling  in  the 
joints;  but  in  the  milder  instances,  which  constitute  the  majority  espe¬ 
cially  in  children,  the  disease  is  manifested  chiefly  by  marked  clubbing 


Fig.  395. — Pulmonary  Osteo-arthropathy. 

From  a  patient  in  the  Children’s  Hospital  of  Philadelphia,  with  abscess  of  the  lung,  the 
result  of  the  entrance  of  a  watermelon-seed  into  a  bronchus. 


and  enlarging  of  the  ends  of  the  fingers,  the  nails  being  broad  and  curved 
in  form  transversely  and  longitudinally  (Fig.  395).  (See  also  p.  383, 1  igs. 
321,  322.)  A  distinction  has  been  made  between  the  condition  limited 
to  clubbing  of  the  fingers  and  toes  (Hippocratic  fingers),  m  which  t  ere  is 
said  to  be  no  changes  in  the  bones,  and  the  more  severe  condition  m  w  ic 
the  terminations  of  the  long  bones  are  involved.  Inasmuch  as  the  causa¬ 
tive  diseases  are  for  the  most  part  the  same,  and  clubbing  of  t  e  ngers 
always  accompanies  the  other  lesions,  it  is  questionable  whether  any  s  arp 
distinction  can  be  drawn.  Moreover,  as  pointed  out  oc  S  cfjn~ 
siderable  percentage  of  cases  of  apparently  simpie  clubbing  ex  i  i  a  so 
involvement  of  the  long  bones,  as  proven  by  £-ray  examina  ion. 


1  Rev.  de  med.,  1890,  X,  1. 

2  Arch.  Int.  Med.,  1915,  XV,  659. 


728 


THE  DISEASES  OF  CHILDREN 


CRANIOTABES 

By  this  term,  first  applied  by  Elsasser,1  is  designated  a  condition  of 
thinning  of  the  bones  of  the  cranium  in  spots.  Rickets  is  considered  one 
of  the  common  causes;  yet  it  would  appear  probable  that  hereditary 
syphilis  is  equally  or  oftener  a  factor.  Carpenter2  found  in  238  cases  that 
87  per  cent,  were  syphilitic  and  that  61  per  cent,  occurred  in  the  first  4 
months  of  life,  at  a  time  when  rickets  has  not,  as  a  rule,  become  well 
developed.  Levinson3  observed  it  present  in  162  of  670  infants,  of  whom 
99  per  cent,  were  colored.  Nearly  all  were  breast-fed  solely.  It  was  seen 
oftenest  at  from  3  to  4  months  of  age.  Schwarz4  found  that  of  4944 
children  734  showed  it  in  the  1st  year,  301  of  these  having  it  in  the  first 
few  months.  It  is  possible,  too,  that  in  some  cases  errors  in  diet  give  rise 
to  the  spots  before  or  without  the  development  of  rickets.  Leroux  and 
Labbe,5  while  confirming  the  preponderating  influence  of  syphilis,  believe 
that  other  causes  likewise  may  be  operative,  and  de  Stefano,6  although 
obtaining  a  positive  Wassermann  reaction  in  28  out  of  59  cases  of  cranio- 
tabes,  does  not  regard  this  as  evidence  that  the  lesion  is  of  syphilitic 
origin,  nor,  on  the  other  hand,  that  it  is  necessarily  rachitic.  Indeed,  it 
is  questionable  whether  it  has  much  significance  when  found  in  the  first 
3  months  of  life.  The  production  of  the  lesion  is  by  an  absorption  of  bone, 
beginning  in  the  inner  table  and  perhaps  extending  so  completely  through 
the  thickness  of  the  skull  that  only  membrane  remains,  which  yields 
readily  to  pressure  by  the  fingers.  The  spots  are  situated  oftenest  in  the 
parietal  bones;  less  often  in  the  occipital,  either  with  no  relation  to  the 
sutures,  or  frequently  toward  the  edge  of  the  bone  and  especially  near 
the  parieto-occipital  suture.  The  condition  disappears  as  the  children 
grow  older  and  the  health  improves. 

ACHONDROPLASIA 
(Chondrodystrophia  Fcetalis) 

This  is  the  title  applied  by  Parrot7  to  a  condition  of  dwarfism,  not 
common,  yet  observed  for  centuries.  There  is  reason  to  believe  from 
sculpture  that  it  had  been  recognized  in  ancient  Egypt;  and  many  of  the 
dwarfs  pictured  in  art  were  of  an  achondroplasic  type.  A  series  of 
interesting  older  illustrations  is  given  by  Regnault.8  The  name  chon¬ 
drodystrophia  foetalis  was  applied  to  it  by  Kaufmann.9 

Etiology. — The  cause  is  entirely  unknown.  Tuberculosis  and 
syphilis  have  no  connection  whatever  with  it.  The  same  is  true  of  rickets, 
and  the  distinction  between  the  two  disorders  has  been  clearly  shown  by 
many.  Undoubtedly  very  many  of  the  cases  which  have  been  described 
as  fetal  rickets  were,  in  fact,  instances  of  achondroplasia.  (See  Rickets, 
Vol.  I,  p.  702.)  It  has  been  supposed  by  some  observers  that  the  disease 
depended  upon  a  disordered  internal  secretion  of  the  thymus,  thyroid  or 
other  endocrine  gland,  while  others  placed  it  among  diseases  of  the 

1  Der  weiche  Hinterkopf,  1843. 

2  Rep.  Soc.  Study  of  Dis.  of  Child.,  1903,  III,  214.  Ref.  Garrod,  Batten  and 
Thursfield,  Dis.  of  Child.,  1913,  930. 

3  Arch,  of  Pediat.,  1921,  XXXVIII,  24. 

4  Amer.  Jour.  Dis.  Child.,  1920,  XIX,  384. 

5  Ann.  de  med.  et  de  chir.  inf.,  1912,  XVI,  481. 

e  La  Pediat.,  1921,  XXIX,  643. 

7  Bull.  soc.  d’anthrop.  de  Paris,  1878.  La  syphilis  hered.  et  la  rachitis,  1886,  280. 

8  Arch.  gen.  de  med.,  1902,  CLXXXIX,  232. 

9  “  Untersuchungen  ii.  d.  sogen.  Rachitis  fcetalis, ”  1892.  Ref.,  Centralbl.  f.  Gynaek 
1892,  XVI,  358. 
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nervous  system.  A  number  of  investigators  believe  it  is  produced 
mechanically  by  pressure  of  an  abnormally  small  amnion,  as  suggested  by 
Jansen.1  Heredity  has  been  shown  in  a  number  of  instances  to  play  a 
part  through  the  father,  a  mother  with  achondroplasia  being  seldom  able 
to  give  birth  to  living  children. 

Pathological  Anatomy. — The  process  begins  in  early  fetal  life,  and 
consists  in  a  failure  of  proper  development  of  the  ossifying  process  in 
the  cartilaginous  tissue,  especially  that  of  the  long  bones.  As  a  result 
there  occurs  finally  a  premature  ossification  of  the  cartilage,  and  the 
long  bones  are  shorter  than  normal,  but  not  thinner,  since  the  production 
of  bone  taking  place  beneath  the  periosteum  is  not  interfered  with.  The 
cartilage-cells  of  the  proliferating  zone  are  diminished  in  number.  There 
is  a  disturbance  of  the  columnar  arrangement  of  the  cells,  the  cartilage 
is  vascular,  and  between  the  epiphysis  and  the  diaphysis  there  is  a  fibrous 


Fig.  396. — Radiograph  of  the  Hand  in  Achondroplasia  (Postero-anterior  View). 

Exhibits  the  expansion  of  the  diaphysis  of  each  of  the  long  bones,  and  the  stunting 
and  increased  breadth  of  the  metacarpals  and  phalanges.  The  divergence  of  the  middle 
and  ring-fingers  is  seen  to  be  due  to  excessive  expansion  of  the  heads  of  their  proximal 
phalanges.  ( Balme  and  Reid ,  Practitioner ,  1904,  LXXIII,  780,  Fig.  4.) 

extension  from  the  periosteum  which  aids  in  checking  the  growth  of  the 
bones  in  length.  In  some  cases  there  is  hyperplasia  of  the  cartilage-cells 
of  the  epiphysis  resulting  in  enlargement  of  this,  and  in  still  others  the 
epiphysis  is  softened;  but  in  the  majority  it  is  normal  in  size,  and  the 
increase  in  size  of  the  ends  of  the  bones  is  due  to  a  cup-shaped  enlarge¬ 
ment  of  the  diaphysis  around  the  epiphysis  (Fig.  396).  The  cartilaginous 
bones  of  the  base  of  the  skull  are  involved  in  the  process,  and  in  conse¬ 
quence  there  is  an  early  ossification  of  these  and  a  failure  to  reach  a  fully 
developed  size.  This  produces  a  distortion  of  the  position  of  the  remain¬ 
ing  membrane-bones  of  the  skull.  These,  as  well  as  the  vertebrae  and 
the  clavicles,  are  uninvolved  in  the  process. 

1  Achondroplasia,  Its  Nature  and  Its  Cause,  1912. 
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Symptoms. — The  symptoms  are  visible  at  birth.  The  chief  char¬ 
acteristic  is  the  stunted  condition  of  the  extremities,  while  the  trunk  is 
normal  in  length  (Fig.  397).  The  shortness  in  the  thighs  and  arms  is 
greater  than  in  the  legs  and  forearms.  The  hands  may  not  reach  below 
the  hips,  and  are  short  and  broad,  and  the  fingers  are  thick,  short  and 
spreading  and  of  nearly  equal  length,  with  a  separation  between  the  sec¬ 
ond  and  third  fingers,  producing  what  has  been  called  the  “trident  hand” 
(Fig.  398).  The  long  bones  of  the  body  are  not  only  short  and  thick, 
but  often  sharply  curved  at  the  epiphyseal  junctions.  There  is  enlarge¬ 
ment  at  these  junctions,  and  the  ribs  are  beaded.  The  skin  of  the  limbs 
shows  folds  and  deep  furrows,  as  though  it  were  too  abundant  (Fig.  399). 
This  is  especially  marked  on  the  extensor  surface  of  the  lower  extremities. 


Fig.  397. — Achondroplasia. 

Boy  of  12  years.  Condition  noticed  at  birth.  Height  38/4  inches.  Intelligence 
normal.  Illustration  shows  the  depression  of  the  bridge  of  the  nose,  the  expanded  crania 
vault,  and  the  marked  lordosis.  {Balme  and  Reid,  Practitioner,  1904,  LXXIII ,  790.) 

These  furrows  disappear  as  the  patient  grows  older.  There  is  generally 
a  large  amount  of  subcutaneous  fat.  The  abdomen  is  prominent;  and 
the  head  appears  large  and  brachycephalic,  and  with  prominent  forehead, 
flattening  of  the  bridge  of  the  nose,  and  a  projecting  forward  of  the  lower 
jaw.  The  largeness  of  the  head  is  due  in  part  to  the  pushing  upward  ol 
the  brain  as  the  result  of  the  smallness  of  the  base  of  the  skull ;  in  part 
often  to  the  presence  of  a  slight  degree  of  hydrocephalus,  which  is  a  fre¬ 
quent  attendant.  The  lips  are  thick,  and  the  fontanelle  is  late  in  closing, 
this  perhaps  not  taking  place  until  the  child  is  several  years  old.  Com¬ 
plicating  malformations  of  certain  sorts  are  not  infrequent;  among  them 

polydactylism  and  inguinal  hernia.  .  _  .  ... 

Course  and  Prognosis. — The  majority  of  achondroplasics  are  still¬ 
born  or  die  very  soon  after  birth.  The  remainder  are  liable  to  be  delicate 
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during  the  1st  year,  but  after  this  the  duration  of  life  is  not  affected 
by  the  disease.  Dentition  occurs  at  the  usual  time,  but  walking  is  often 
learned  very  late,  perhaps  not  until  the  age  of  3  or  4  years.  Growth 
of  the  body  takes  place  slowly  and  never  normally,  and  the  final  height 
is  seldom  over  feet.  As  infancy  and  childhood  are  passed,  the  sub¬ 
jects  often  become  very  muscular.  The  gait  is  frequently  waddling, 


Fig.  398. — The  “Trident  Hand”  in  Achondroplasia. 

( Fussell ,  McCombs ,  deSchweinitz  and  Pancoast,  Jour.  Amer.  Med.  Assoc.,  1909,  LIII 
1615.) 


the  legs  bowed,  and  there  is  lordosis;  and  these,  with  the  prominent 
abdomen  and  nates,  produce  a  very  characteristic  appearance.  The 
pelvis  is  contracted;  dentition  is  unaffected;  the  sexual  functions  are 
normal.  The  mental  faculties  are  somewhat  slow  in  developing;  speak¬ 
ing,  reading  and  other  intellectual  acts  being  acquired  rather  later  than 
usual,  but  the  intellectual  power  is  finally  normal,  or  somewhat  below  this. 


Fig.  399.— Achondroplasia,  Showing  Folds  of  the  Skin  on  the  Lower  Extremities. 
From  a  patient  in  the  Children’s  Hospital  of  Philadelphia. 


Diagnosis.— In  cases  past  the  period  of  infancy  or  early  childhood 
this  is  usually  easy.  At  first  the  disease  strongly  suggests  cretinism . 
In  this,  however,  there  is  at  the  beginning  no  lack  of  proportion  between 
the  limbs  and  the  trunk;  and  no  prominence  of  the  buttocks  oi  chaiac- 
teristic  alteration  of  the  shape  of  the  face  and  head,  while  fat-pad^  are 
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present  in  the  region  of  the  clavicles.  The  depression  of  the  bridge  of 
the  nose  in  cretinism  develops  later.  Achondroplasics  have  normal 
thyroid  glands  and  exhibit  a  mental  power  which  is  normal  or,  at  the 
worst,  far  in  excess  of  that  of  cretins.  Rickets  has  often  been  confounded 
with  achondroplasia,  and  repeatedly  cases  of  achondroplasia  have  been 
described  as  “ fetal  rickets.”  In  fact  the  disease  was  earlier  known 
only  by  this  name.  There  is  in  reality  little  in  common  between  them. 
In  rickets  there  is  delayed  dentition;  no  early  deformity  of  the  face  and 
head,  and  no  disproportion  between  the  extremities  and  the  trunk; 
while  there  exists  a  characteristic  alteration  of  the  shape  of  the  thorax. 
In  both  conditions  there  is  enlargement  of  the  ends  of -the  bones.  It 
is  possible  for  an  achondroplasic  to  be  rachitic  as  well.  Infantilism 
or  dwarfing  from  other  cause  does  not  exhibit  the  disproportions  seen  in 
achondroplasia.  The  forms  of  osteogenesis  imperfecta,  as  presently  to  be 
described,  constitute  an  entirely  different  affection.  The  lesions  in 
this  disease  are  not  in  the  cartilage  at  the  epiphyseal  junction,  but  in 
the  shafts  of  the  long  bones  or  in  the  membrane-bones.  As  a  result, 
there  is  a  tendency  to  multiple  fractures;  to  a  membrane-like  condition 
of  the  bones  of  the  cranium ;  or  to  softening.  The  shortness  of  the  limbs 
often  seen  is  dependent  upon  the  fracturing  with  union  in  malposition. 

The  treatment  of  achondroplasia  is  unavailing.  No  method 
hitherto  tried  has  been  of  any  benefit. 

IDIOPATHIC  OSTEOPSATHYROSIS 
(Fragilitas  Ossium) 

Fragility  of  the  bones  in  early  life  may  occur  secondarily  to  several 
other  conditions,  such  as  scurvy,  rickets,  and  inherited  syphilis.  These 
are  not  under  consideration  here,  but  only  the  tendency  to  the  occurrence 
of  multiple  fractures  without  sufficient  discoverable  cause.  The  cases 
of  multiple  intrauterine  fractures  combined  with  imperfect  develop¬ 
ment  of  the  membrane-bone  are  considered  under  Osteogenesis 
Imperfecta  (p.  734).  The  two  conditions  are,  however,  clearly  allied. 
Osteopsathyrosis  is  only  occasionally  seen,  yet  there  are  a,  large  number  of 
cases  on  record.  Writing  in  1897  I1  collected  from  medical  literature  67 
cases,  including  1  very  characteristic  example  under  my  own  observation; 
and  I  have  since  seen  several  instances  of  it.  Some  of  the  collected 
cases,  however,  should  more  properly  be  placed  in  the  category  of  osteo¬ 
genesis  imperfecta.  Ostheimer2  has  added  to  this  list  81  cases,  excluding 
those  placed  by  him  under  osteogenesis  imperfecta. 

Etiology  and  Pathological  Anatomy. — The  cause  is  entirely 
unknown,  except  that  heredity  and  familial  influence  play  a  part  in  a  con¬ 
siderable  number  of  cases.  Brothers  and  sisters  suffered  from  the  disease 
in  29.6  per  cent,  of  Ostheimer’s  series.  The  condition  was  reported  by 
Spurway3  in  4  generations.  The  pathological  lesions  in  the  typical  cases 
appear  to  vary,  and  are  not  clearly  understood.  No  changes  whatever 
in  the  chemical  or  anatomical  condition  of  the  bones  have  been  detected 
in  some  instances,  unless  it  be  a  slenderness  of  the  shafts  and  thinness  of 
the  cortex.  By  one  observer  the  marrow-cavity  was  found  nearly 
obliterated;  by  another  the  organic  material  of  the  bone  in  excess;  by  still 
another  the  substance  of  the  bone  unusually  porous  with  large  marrow- 

1  Amer.  Jour.  Med.  Sci.,  1897,  CXIII,  426. 

2  Jour.  Amer.  Med.  Assoc.,  1914,  LXIII,  1996. 

3  Brit.  Med.  Jour.,  1896,  II,  844. 
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spaces.  A  deficiency  of  osteoblasts  has  been  claimed  to  exist  by  some; 
a  lack  of  calcium  by  others;  an  incomplete  formation  of  bony  tissue  by 
still  others.  Besides  these  findings,  lesions  in  various  endocrine  glands 
have  been  described.  A  deficiency  in  the  phosphorus,  calcium,  and 
magnesium  balance  has  also  been  reported.  Some  of  the  descriptions 
are  of  cases  which  must  be  regarded  as  mixed  ones  or  as  applying  clearly 
to  the  osteogenesis  imperfecta  later  to  be  discussed;  and  to  a  large  degree 
they  are  contradictory;  and  it  would  seem  certain  that  we  do  not  well 
understand  the  pathological  anatomy  of  this  disease.  There  are,  of 
course,  thickenings  and  deformities,  the  result  of  callus-formation  and 
angular  union  following  fracture. 

Symptoms. — These  consist  solely  in  the  extreme  fragility.  Fracture 
may  occur  previous  to  or  during  normal  labor,  and  after  birth  entirely 
inconsiderable  movements  occasion  it,  such  as  the  mere  lifting  of  the 
child  from  the  bed.  On  the  other  hand,  in  a  number  of  cases  reported  by 
Stewart1  fractures  occurred  at  2  years  and  later.  In  the  cases  which 
exhibit  fragility  earlier  it  may  be  necessary  to  keep  the  infant  recumbent 
and  to  carry  it  upon  a  stretcher.  The  fractures  are  oftenest  situated  in 
the  long  bones,  ribs  and  clavicles,  may  be  complete  or  of  the  green-stick 
variety,  occasion  less  pain  than  usual  with  this  lesion,  and  unite  readily 
with  abundant  callus,  but  with  malposition,  shortenings  and  deformities 
of  all  sorts.  The  symptoms  as  described  represent  the  condition  in  its 
most  typical  state.  In  the  case  previously  reported  by  me  a  child  of  2 
years  and  10  months  had  the  history  of  having  sustained  17  or  18  frac¬ 
tures.  By  no  means  all  cases,  however,  exhibit  so  marked  a  degree  of 
fragility,  and  it  not  infrequently  happens  that  no  fracture  occurs  until 
the  child  is  several  years  old,  as  in  the  cases  of  Stewart  referred  to.  It 
seems  probable  that  fragilitas  may  be  combined  with  the  osteogenesis 
imperfecta  to  be  described,  while  other  cases  possess  a  certain  degree  of 
mollifies  ossium,  as  a  result  of  which  the  bones  are  deformed  not  only  by 
fracturing  but  by  bending  through  softening.  That  there  exists,  how¬ 
ever,  a  condition  of  simple  fragility,  apart  from  periosteal  dysplasia,  is 
recognized  by  Porak  and  Durante2  in  their  careful  review  of  the  subject, 
Thomson,3  and  others.  An  interesting  symptom  very  frequently  observed 
is  a  dark-blueness  of  the  sclerse.  I  have  seen  this  in  some  instances 
under  my  care.  The  association  of  this  with  fragility  was  first  mentioned 
by  Eddowes,4  and  the  observation  later  confirmed  by  many  other  writers. 
Sometimes  there  is  deafness  associated  with  brittle  bones  and  blue 

sclerse,  as  in  the  cases  reported  by  Stobie.5 

The  prognosis  of  the  disease  is  unfavorable  so  far  as  the  disappear¬ 
ance  of  the  brittleness  is  concerned,  although  this  may  diminish.  The 
condition  is  not  dangerous  to  life,  except  in  the  severe  cases  developing 
early,  many  of  which  die  from  the  ready  attendance  of  complications. 
Others  may  remain  severely  crippled  and  perhaps  bedridden. 

The  diagnosis  is  readily  made.  Rickets  produces  bending  of  the 
bones,  without  complete  multiple  fractures.  There  are  also  beading 
of  the  ribs,  enlargement  of  the  epiphyses,  and  other  characteristic  mani¬ 
festations.  Inherited  syphilis  occasionally  brings  about  a  sepaiation 
of  several  epiphyses  which  may  at  first  suggest  fracture.  The  situation 
of  this  lesion  is  characteristic.  Achondroplasia  has  shortening,  but 

1  Brit.  Med.  Jour.,  1922,  H,  498.  VTrTTT  ,Q1 

2  Nouv.  iconogr.  de  la  Saltpetriere,  1905,  XVIII,  481. 

3  Clinical  Study  and  Treatment  of  Sick  Child.,  19^1,  /l/. 

4  Brit.  Med.  Jour.,  1900,  II,  222. 

5  Quart.  Jour.  Med.,  1924,  X\  II,  2/4. 


734 


■THE  DISEASES  OF  CHILDREN 


without  fracture.  Osteogenesis  imperfecta  exhibits  distinct  evidences 
of  imperfect  bone-formation,  especially  of  the  membranous  bone,  well 
marked  in  the  vault  of  the  cranium.  Yet  there  are  certainly  borderland 
cases,  and  too  sharp  a  delimitation  cannot  always  be  made;  and  this 
applies  particularly  to  the  instances  in  which  fractures  occur  at  or  soon 
after  birth. 

The  only  treatment  possible  is  the  employment  of  extreme  care 
in  the  handling  of  the  affected  infant.  Fractures  which  occur  should 
be  managed  as  is  usual  for  such  traumata.  The  general  health  is  to 
be  maintained,  and  gentle  massage  is  of  service  in  this  direction.  It  is 
logical  to  try  the  effect  of  the  administration  of  calcium,  phosphorus 
and  cod  liver  oil. 


OSTEOGENESIS  IMPERFECTA 

(Periosteal  Aplasia;  Periosteal  Dysplasia) 

In  a  broad  sense  achondroplasia,  osteopsathyrosis,  and  certain  other 
affections  could  properly  be  included  under  this  heading  on  the  ground 


Fig.  400.- — Osteogenesis  Imperfecta. 

Willie  G.,  white;  aged  5  days  on  entering  the  Children’s  Hospital  of  Philadelphia. 
Under  observation  5  months.  Bones  of  skull  very  soft  and  rc-ray  showed  little  bony 
deposit.  Fontanelle  widely  open;  sclerse  bluish-white.  Fractures  of  all  the  long  bones 
of  the  arms  and  legs.  Callus-formation  felt  in  left  clavicle.  Head  became  much  flat¬ 
tened  from  continued  pressure  through  lying  on  back.  Blood-calcium  11.2-13.2.  Blood- 
phosphorus  3. 8-4. 3. 

that  they  possess  in  common  a  defective  bone-formation.  Inasmuch, 
however,  as  some  of  them  exhibit  such  very  distinct  clinical  and  patho¬ 
logical  features,  it  seems  best  for  convenience  of  description  and  to  avoid 
confusion  to  limit  the  term  osteogenesis  imperfecta  to  certain  cases  with 
defective  osseous  development  of  intra  uterine  origin  best  marked 
in  the  membrane-bones,  although  observed  also  in  other  regions. 
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Ostheimer1  has  collected  44  cases  from  medical  literature,  in  addition  to 
a  number  included  by  me2  in  a  publication  upon  osteopsathyrosis  but 
which  should  probably  be  placed  here.  Whatever  the  pathological 
relationships  of  osteopsathyrosis  may  be,  it  is  clinically  a  distinct  affection. 

The  cause  is  entirely  unknown,  but  the  disease  at  least  has  nothing  in 
common  with  rickets  or  syphilis.  The  disorder  is  encountered  oftenest 
in  fetuses  or  still-born  infants,  but  may  be  present  in  those  who  survive 
birth.  The  basis  of  the  lesions  is  a  defective  development  of  bony  tissue 


Fig.  401. — Radiograph  of  Osteogenesis  Imperfecta. 

Same  case  as  Fig.  400.  X-ray  shows  the  numerous  fractures  involving  the  long  bones 
of  the  lower  extremities. 


both  endochondral  and  periosteal,  but  especially  the  latter;  and  the  carti¬ 
lage  itself  is  not  materially  altered  in  its  character.  Few  normal  osteo¬ 
blasts  are  found.  As  a  result  of  this  defective  osseous  development 
the  vault  of  the  cranium  may  suggest  on  examination  a  soft-shelled 
egg,  or  a  limited  deposition  of  osseous  material  may  produce  a  crackling 
sensation  when  the  head  is  handled,  and  in  a  case  reported  by  Puech 
a  crepitation  could  be  felt  and  heard  in  various  parts  of  the  body  when  the 


1  Jour.  Amer.  Med.  Assoc.,  1914,  LXIII,  1996. 

2  Amer.  Jour.  Med.  Sci.,  1897,  CXIII,  426. 

3  Annals.  Paulista  de  Med.  e  Chir.,  1917,  Nov. 
XXI,  658. 


Ref.  Arch,  de  m£d.  des  enf.,  1918, 
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infant  was  lifted.  The  long  bones,  ribs  and  clavicles  may  be  soft  and 
fragile,  bending  readily  in  any  direction,  or  breaking  under  slight  pressure, 
and  they  exhibit  many  deformities  (Figs.  400,  401).  Irregular  thicken¬ 
ings  may  be  felt  in  these  bones,  suggesting  union  after  fracture  with 
abundant  callus.  This  is  probably  the  real  explanation  in  some  cases; 
while  in  others  the  nodules  depend  merely  upon  irregularities  in  ossifica¬ 
tion.  In  a  case  dying  24  hours  after  birth  reported  by  Chaussier1  there 
were  found  113  fractures.  The  deformities  of  the  extremities  resulting 
from  the  pathological  process  produce  often  a  decided  shortening  of  them; 
but  in  a  limb  which  has  escaped  these  changes  the  length  is  normal. 
The  few  investigations  on  metabolism  which  have  been  made  are  reviewed 
by  Klercker.2  Besides  other  more  minor  changes,  the  interesting  feature 
appeared  to  be  a  diminished  calcium-retention.  The  pathological 
anatomy  has  been  studied  with  especial  care  by  Bauer,3  who  finds  that 
the  pathological  changes  are  not  limited  to  the  bones  but  affect  other 
mesodermal  tissues,  such  as  the  connective  tissue,  cartilage,  blood-vessels, 
and  dentine  of  the  teeth.  The  prognosis  is  entirely  unfavorable.  In 
a  case  seen  by  me  in  which  the  bony  vault  of  the  cranium  was  almost 
completely  membranous,  life  continued  until  the  age  of  13)4  months; 
but  as  a  rule  death  takes  place  much  earlier  than  this.  Preiswerk4  tells 
of  a  patient  alive  at  the  end  of  almost  3  years. 

The  diagnosis  is  readily  made.  The  disease  differs  from  osteo¬ 
psathyrosis  chiefly  in  the  thinness  of  the  vault  of  the  skull  combined  with 
the  deformities  of  the  long  bones  which  may  or  may  not  be  associated 
with  fracture.  It  is,  too,  a  condition  evident  at  birth,  while  osteopsa¬ 
thyrosis  may  show  itself  in  early  infancy  or  not  until  later.  Many  of 
the  cases  called  “ fetal  rickets”  are  really  instances  of  osteogenesis  imper¬ 
fecta.  In  achondroplasia  the  process  is  at  the  epiphyseal  junctions, 
not  in  the  shafts,  and  there  are  no  fractures. 

Treatment  is  of  little  service.  The  administration  of  cod-liver  oil, 

phosphorus  and  calcium  seems  indicated. 


CLEIDOCRANIAL  DYSOSTOSIS 

The  rare  affection,  brought  into  prominence  by  Marie  and  Sainton,5 
has  been  studied  with  care  by  Fitzwilliams6  who  analyzed  60  collected 
reports  of  cases  in  addition  to  45  others  previously  studied  by  Villaret 
and  Francoz.7  The  cause  is  entirely  unknown,  except  that  the  affection 
is  often  distinctly  hereditary  or  familial.  Langmead8  reported  the  occur¬ 
rence  of  18  cases  in  4  generations.  It  is  allied  to  osteogenesis  imperfecta 
in  that  it  consists  in  a  defect  in  the  formation  of  the  membrane-bone. 
In  the  skull  this  is  shown  by  delay  in  the  ossification  of  the  bones  of  the 
cranium,  with  the  persistence  to  adult  age  of  open  anterior  and  posterior 
fontanelles.  Large  bosses  develop  on  the  frontal,  parietal  and  occipital 
regions.  The  skull  is  brachycephalic  and  globular;  the  forehead  pro¬ 
truding;  the  bones  of  the  face  small;  the  arch  of  the  palate  high  and  per¬ 
haps  cleft;  the  dentition  irregular.  The  deformities  of  the  clavicles  are 

1  Bull,  de  la  Faculte  de  med.  de  Paris,  1814,  III,  306.  Ref.,  Gurlt:  Handb.  d. 
Lehre  v.  d.  Knochenbriichen,  1862,  Th.  I.,  224. 

2  Monatsschr.  f.  Kinderheilk.,  1923,  XXV,  338. 

3  Deutsch.  Zeitschr.  f.  Chir.,  1920,  CLIV,  166;  Berl.  klin.  Wochenschr.,  1923, 11,  624. 

4  Jahrb.  f.  Kinderheilk.,  1912,  LXXVI,  40.  ^ 

5  Bull,  et  mem.  soc.  med.  des  hop.  de  Paris,  1897,  3,  XIV,  706;  1898,  XV,  436. 

6  Lancet,  1910,  II,  1466. 

7  Nouvelle  iconographie  de  la  Saltpetriere,  1905,  XVIII,  302., 

8  Proc.  Roy.  Soc.  Med.,  1916,  X,  I.  Dis.  Child.,  1. 
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of  especial  interest.  These  bones  may  be  absent  altogether,  or  entirely 
cartilaginous;  or  the  sternal  ends  may  be  present  and  the  remainder 
absent;  or  the  distal  portions  may  not  be  united  to  the  abjacent  parts. 
The  malformation  of  the  clavicles  permits  of  the  shoulders  being  drawn 
together  in  front  to  a  remarkable  degree  (Fig.  402).  Patients  with 
these  malformations  are  generally  shorter  than  normal,  but  with  intel¬ 
lectual  powers  and  general  health  unaffected. 


Fig.  402. — Cleido-ciianial  Dysostosis. 

Sister  and  brother  aged  9  and  6  years  respectively.  Illustrates  broadness  of  the  head 
and  extreme  mobility  of  the  shoulder-joints,  the  result  of  imperfect  development  of  the 
clavicles.  A  younger  sister  and  the  mother  exhibited  the  same  symptoms  to  a  lesser 
degree.  ( Villaret  and  Francoz,  N ouvelle  iconographie  de  la  Saltpetriere,  1905,  XVIII,  302.) 
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(Mollifies  Ossium) 

This  is  an  acquired  condition  very  rarely  observed  in  children.  It 
consists  in  a  softening  of  the  bones  analogous  to  that  seen  m  rickets. 
Although  described  in  infants  by  Rehn1  and  others,  that  it  evei  occurs  as 
an  independent  affection  in  them  seems  doubtful;  and  there  would  be 
in  any  event  no  way  to  distinguish  its  symptoms  at  this  period  from  those 
of  rickets.  In  older  children  it  has  been  said  to  have  followed  attac 's 
of  the  infectious  diseases;  and  possibly  the  occurrence  of  rickets  eai  y  m 
life  may  be  productive  of  mollifies  later.  Very  possibly,  too,  some  cases 
which  have  been  called  “late  rickets”  (Vol.  I,  p.  702)  were,  in  ac  , 
osteomalacia.  In  this  same  category  also  probably  belong  most  o 

1  Jahrb.  f.  Kinderheilk.  1878,  XII,  100. 
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the  cases  of  so-called  famine  or  hunger-osteomalacia  or  war-rickets,  which, 
however,  are  observed  usually  in  elderly  subjects.  The  softening  has 
also  been  attributed  to  the  influence  of  the  internal  secretion  of  the 
ovaries,  the  suprarenal  glands  or  the  parathyroids.  Mollities  may  occur, 
too,  as  a  complication  of  osteopsathyrosis  and  of  osteogenesis  imperfecta. 

The  lesions  comprise  a  thickening  of  the  periosteum,  with  softening 
of  the  bone  beneath  through  the  absorption  of  the  calcium  salts  and  the 
occurrence  of  an  osteitis.  The  medullary  cavity  is  enlarged.  The  bone 
can  be  cut  easily  with  a  knife.  The  early  symptoms  consist  in  the 
gradual  development  of  pain  in  the  bones,  especially  those  of  the  legs, 
made  worse  by  exercise  or  by  pressure.  Bending  then  develops  and  may 
become  very  great,  and  fractures  may  later  take  place.  The  course  is 
often  long  and  progressive,  although  periods  of  remission  may  occur.  The 
prognosis  is  unfavorable,  yet  recovery  may  follow  in  unusual  instances. 
An  exception  is  to  be  made  in  the  case  of  famine-osteomalacia,  in  which  the 
prognosis  is  more  favorable  under  treatment.  White1  distinguished 
this  type  by  the  ability  to  absorb  and  retain  calcium  and  phosphorus  if 
supplied  in  a  usable  form,  and  by  the  rapid  recovery;  while  in  severe 
osteomalacia  due  to  other  causes  this  power  is  lost.  The  disease  is  distin¬ 
guished  from  rickets  by  the  later  period  at  which  softening  takes  place, 
and  from  osteopsathyrosis  by  the  absence  of  early  fracture  or  evidence 
of  actual  brittleness.  In  the  line  of  treatment  bending  and  fractures 
are  to  be  prevented  as  far  as  possible,  and  the  general  health  maintained. 
Adrenaline  has  been  of  some  value  in  adults.  The  administration  of  cal¬ 
cium,  phosphorus  and  cod  liver  oil  will  have  definite  curative  value  in 
famine-osteomalacia,  but  little  effect  in  severe  osteomalacia  of  other 
nature. 


INFLAMMATION  OF  THE  BONES  AND  JOINTS 

Any  systematic  classification  of  these  conditions  is  far  from  satisfac¬ 
tory,  and  the  titles  generally  employed  by  writers  are  confusing;  one 
condition  often  being  called  by  many  different  names;  or  one  title  being 
applied  to  different  forms  of  inflammation.  So,  too,  it  is  impossible  to 
make  a  sharp  distinction  between  diseases  of  the  shafts  of  the  bones, 
the  epiphyses,  and  the  articulating  surfaces,  because  an  inflammation 
arising  in  any  one  part  may  readily  extend  to  others.  On  the  other  hand, 
a  purely  pathological  classification  separates  too  widely  inflammations 
which  are  symptomatically  much  the  same.  The  following  division  is 
therefore  intended  only  as  a  tentative  one.  The  subject  is  so  largely 
surgical  that  it  can  be  considered  here  but  briefly,  and  with  omission  of 
many  topics.  That  reference  is  made  to  any  of  them  is  due  to  the  fact 
that  in  their  early  stages  they  come  under  the  observation  of  general 
practitioners  rather  than  of  surgeons;  and  some  knowledge  is  necessary 
of  their  symptomatology  and  diagnosis  as  occurring  in  children. 

Acute  Infectious  Osteomyelitis 
(Acute  Epiphysitis ;  Acute  Septic  Diaphysitis ;  Acute  Periostitis) 

Etiology  and  Pathological  Anatomy. — The  disease  consists  of  an 
acute  pyemic  infection  of  the  bones.  It  occurs  oftenest  in  males  in  later 
childhood,  although  it  is  not  uncommon  somewhat  later  or  earlier  than 
this,  and  may  be  seen  even  in  infancy.  It  develops  only  during  the  period 

1  Arch.  Int.  Med.,  1922,  XXX,  620. 


INFLAMMATION  OF  THE  BONES  AND  JOINTS 


739  • 


in  which  the  bone  is  still  quite  vascular  and  is  growing.  Under  the 
influence  of  trauma;  of  some  neighboring  local  source  of  infection;  or  of 
some  debilitating  or  infectious  disease,  septic  germs  enter  from  the  cir¬ 
culation,  perhaps  into  a  small  clot  which  has  formed  in  the  bony  tissue. 
The  species  oftenest  present  is  the  staphylococcus  aureus;  but  the  staphy¬ 
lococcus  albus,  streptococcus  and  pneumococcus  are  also  met  with.  The 
disease  begins  in  the  marrow  of  the  shaft  of  the  bone  near  the  epiphysis, 
in  the  portion  where  active  growth  is  taking  place,  and  an  abscess  forms. 
If  life  continues,  the  infection  spreads  by  way  of  the  Haversian  canals 
to  the  periosteum  ( acute  periostitis),  allowing  pus  to  collect  beneath  it, 
and  stripping  it  from  the  shaft  to  a  considerable  extent;  or  the  pus  may 
extend  throughout  the  whole  of  the  marrow  of  the  shaft  ( osteomyelitis ). 
The  inflammation  may  begin  at  the  epiphyseal  junction  and  extend  into 
the  epiphysis  ( acute  epiphysitis),  which  becomes  detached;  and  the  pus 
may  then  penetrate  into  the  joint  {septic  arthritis).  Exceptionally  the 
inflammation  starts  beneath  the  periosteum.  The  rapidity  of  the  process 
in  severe  cases  of  osteomyelitis  is  often  very  great,  and  in  only  a  few 
hours  from  the  onset  the  periosteum  may  have  been  lifted  from  the  bone. 

As  a  result  of  the  septic  inflammation  more  or  less  of  the  bone  becomes 
necrosed,  and  this  portion,  in  the  form  of  a  sequestrum,  is  finally  separated 
from  the  remaining  healthy  bone  in  the  more  chronic  cases  by  the  repara¬ 
tive  development  of  granulation  tissue,  while  the  periosteum  produces  new 
bone  about  it.  Meanwhile  the  pus  has  penetrated  in  places  through 
the  soft  tissues,  producing  sinuses.  In  favorable  cases  the  sequestra 
are  finally  softened  and  discharged,  or  can  be  removed  by  operation,  and 
recovery  takes  place;  although  the  medullary  canal  of  the  shaft  may  be 
obliterated;  and  the  destruction  of  the  cartilage  of  the  epiphysis  may 

interfere  with  further  growth  of  the  limb.  . 

The  favorite  situations  of  the  lesions  are  the  terminal  portions  of 
the  long  bones,  especially  about  the  knee;  less  often  about  the  shoulders, 
ankles  and  elbows  and  in  the  ribs.  Only  exceptionally  are  the  short 
bones  of  the  body  affected.  The  ilium  is  sometimes  attacked  and  the 
disease  supposed  to  be  one  of  the  hip-joint.  The  lesions  of  pericarditis, 
pleuritis,  or  multiple  abscesses  may  be  present  in  severe  cases. 

Symptoms— The  onset  is  sudden,  perhaps  with  a  convulsion  or 
chilliness  followed  by  high  fever,  delirium,  and  severe  localized  pain  and 
tenderness,  with  slight  redness  and  swelling.  In  the  rapidly  fatal  cases 
the  local  manifestations  may  not  pass  beyond  these,  and  the  child  may 
promptly  develop  evidences  of  severe  sepsis,  with  pallor;  diarrhea, 
sweating;  rapid  pulse;  continued  chilliness  and  fever;  leucocytosis ;  and 
finally,  coma;  a  pericarditis  often  being  an  attendant  complication.  1 
the  virulence  of  the  case  is  not  so  great  and  the  progress  slower,  the  pam, 
swelling  and  redness  extend  over  the  whole  section  of  the  im  ,  an  1 
the  joint  becomes  involved,  the  symptoms  of  arthritis  are  added.  us 
extension  is  especially  liable  to  occur  at  the  hip.  Sometimes,  oo,  e 
infectious  material  produces  a  metastatic  multiple  osteomyelitis  if  carried 
to  other  bones.  In  the  more  chronic  cases  multiple  sinuses  may  °r 
leading  to  the  necrosed  bone,  the  acute  manifestations  subsi  e,  anc 
patient  exhibit  the  symptoms  due  to  prolonged  suppuration,  among 
them  anemia,  progressive  loss  of  strength  and  weight,  and  possibly  the 
production  of  amyloid  disease.  In  some  cases  there  may  e  a  g  , 
chronic  abscess  involving  most  of  the  medullary  cavi  y,  m  o  _  ors 
localized  abscesses  may  develop,  often  situated  m  ue  vlcjnVv  (  , 
epiphyseal  line  of  the  tibia,  femur  or  humerus  and  surrounded  by  ebur- 
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nated  bone  (Brodie’s  abscess).1  In  still  another  chronic  form  there  is 
great  thickening  of  cancellous  bone  and  sclerosis  of  the  medulla.  A 
radiograph  taken  after  a  few  days  of  illness  may  show  distinct  periosteal 
thickening.  In  the  chronic  stage  it  reveals  the  softened  area  surrounded 
by  new-formed  thicker  bone. 

Prognosis. — This  is  very  serious.  The  cases  of  most  intense  infec¬ 
tion  die  with  severe  septic  symptoms  after  3  or  4  days  illness,  perhaps 
before  a  diagnosis  can  be  made.  If  an  abscess  is  suspected,  incision 
promptly  made,  and  the  pus  evacuated,  the  symptoms  of  sepsis  disappear 
rapidly.  The  danger  is,  however,  by  no  means  over,  since  complicating 
pyemic  conditions  may  arise  later,  or  the  patient  die  exhausted  from 
the  prolonged  suppuration.  In  cases  which  survive  the  limb  is  liable 
to  be  shortened,  and  even  amputation  may  have  been  necessary. 

Diagnosis. — This  is  by  no  means  always  easy.  Radiography  could 
be  of  great  aid  in  all  doubtful  cases  were  it  not  that  it  does  not  reveal  the 
changes  sufficiently  early.  In  the  1st  year  of  life  the  symptoms  may 
be  supposed  to  be  dependent  upon  some  gastrointestinal  disturbance. 
This  is  particularly  true  in  infancy,  if  the  location  of  the  inflammation 
is  in  the  neighborhood  of  some  deeply  seated  joint,  such  as  the  hip; 
inasmuch  as  early  redness  and  swelling  are  less  likely  to  be  exhibited  here, 
and  the  age  precludes  any  description  by  the  patient  of  the  seat  of  pain. 
In  older  subjects  the  possibility  of  acute  rheumatism  is  the  chief  diagnostic 
problem.  As  a  rule  in  this  latter  disease  the  inflammation  is  in  the  joint 
instead  of  the  shaft  of  the  bone;  there  is  pain  on  movement  of  the  joint 
itself;  more  than  one  articulation  is  affected;  and  the  constitutional 
symptoms  are  less  severe.  The  existence  of  tenderness  on  pressure  over 
the  bone  below  or  above  the  joint  aids  in  the  exclusion  of  rheumatism. 
In  infancy  a  confusion  between  the  two  affections  can  scarcely  be  made, 
since  rheumatism  is  of  the  rarest  occurrence  at  this  time  of  life. 
Erysipelas  gives  rise  to  redness  and  swelling  as  in  osteomyelitis,  but 
there  is  no  great  tenderness  or  pain  on  movement,  and  no  marked  septic 
symptoms.  S curvy  produces  a  painful  and  very  tender  swelling  in  the 
shaft  of  the  bone,  with  great  pain  on  movement,  pallor,  and  some  fever. 
There  is,  however,  a  total  absence  of  the  severe  constitutional  symptoms 
of  osteomyelitis. 

Treatment. — It  is  most  important  that  treatment  be  instituted 
at  the  earliest  possible  moment,  as  otherwise  irreparable  damage  or  loss 
of  life  will  result.  It  is  entirely  surgical  in  nature,  and  consists  in  inci¬ 
sion  of  such  sort  that  the  pus  shall  be  freely  evacuated.  This  involves 
opening  through  the  bone  into  the  medullary  cavity.  Meanwhile  the 
affected  region  is  to  be  kept  at  rest.  An  effort  may  be  made  to  modify 
the  inflammatory  process  by  the  employment  of  autogenous  vaccines. 
Later  in  chronic  cases  various  other  operative  procedures  may  be  required. 

Arthritis 

Only  a  resume  of  this  extensive  subject  can  be  given.  The  disease 
is  often  intimately  associated  with  that  of  the  bones;  in  some  varieties 
being  secondary  to  it;  in  others  followed  by  an  extension  of  the  process 
to  the  bones  from  the  joint.  Inflammation  of  the  joints  associated  with 
rheumatism  or  tuberculosis  is  described  elsewhere.  Rheumatoid  arthri¬ 
tis  and  arthritis  deformans  have  been  grouped  with  rheumatism  as  a 
matter  of  convenience. 


1  London  Med.  Gaz.,  1845,  XXXVI,  1399. 
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Acute  Infectious  Arthritis  of  Infancy  ( Acute  Infectious  Epi¬ 
physitis). — This  disease  is  in  cause  and  nature  identical  with  the  osteo¬ 
myelitis  described,  differing  chiefly  in  the  early  age  and  the  seat  of  the 
lesion,  the  latter  at  the  onset  being  either  the  epiphysis  or  the  joint 
itself.  Any  of  the  ordinary  species  of  pyogenic  bacteria  may  be  active, 
the  gonococcus  being  sometimes  the  cause  and  the  pneumococcus  very  fre¬ 
quently  so.  They  may  enter  the  blood  from  various  regions,  not  infre¬ 
quently  in  young  infants  through  the  umbilicus  or  through  some  trauma 
sustained  at  birth.  The  disease  occurs  chiefly  in  the  1st  year  of  life, 
and  oftenest  in  the  first  6  months.  It  may  be  mono-articular,  or  one 
articulation  after  another  may  suffer  or  several  be  attacked  simulta¬ 
neously.  The  joints  oftenest  involved  are  the  hip  and  shoulder;  the  small 
joints  being  attacked  less  frequently.  The  onset  is  sudden,  and  the 
symptoms  are  indicative  of  sepsis.  The  swelling  of  the  joints  comes  on 
rapidly,  with  pain,  tenderness,  redness,  and  rigidity,  followed  promptly 
by  evidences  of  suppuration.  In  the  severest  cases  death  may  occur  in  a 
few  days,  usually  from  some  visceral  septic  complication.  In  others,  less 
severe,  suppuration  develops  more  slowly  with  destruction  of  the  articula¬ 
tion,  an  abscess  appearing  in  from  2  to  3  weeks  and  discharging  near  the 
joint,  or  burrowing  widely  unless  relieved  by  operation.  The  diagnosis 
in  polyarticular  cases  is  to  be  made  especially  from  rheumatism;  yet  the 
early  age  of  the  patient  almost  excludes  this  disease.  The  prognosis 
is  on  the  whole  less  unfavorable  than  in  the  osteomyelitis  described,  and 
the  treatment  similar  to  that  for  this  disease. 

Inasmuch  as  the  forms  and  symptoms  of  acute  arthritis  in  general 
often  depend  largely  upon  the  germ  which  is  active,  it  is  sometimes  con¬ 
venient  to  classify  the  varieties  of  arthritis  etiologically : 

Gonococcic  Arthritis. — This  occurs  consecutively  to  a  gonorrheal 
ophthalmia  or  vulvovaginitis,  or  it  may  be  without  discoverable  portal 
of  entry.  Cooperman1  reports  an  epidemic  of  gonorrheal  polyarthritis 
in  the  new-born,  apparently  consecutive  to  infection  of  the  rectum,  It  is 
not  a  very  uncommon  affection  in  early  life,  yet  relatively  infrequent  as 
compared  with  the  number  of  cases  of  gonorrhea  occurring,  especially 
vulvovaginitis.  Gittings  and  Mitchell2  found  it  but  3  times  in  188  com¬ 
plications  of  gonorrheal  vulvovaginitis  reported  by  different  observers. 
Its  development  in  infants  as  a  sequal  to  gonorrheal  conjunctivitis  was 
first  pointed  out  by  Cl.  Lucas3  in  1885.  Ross4  records  a  case  in  an  infant 
18  days  old.  It  begins  acutely,  often  several  weeks  after  the  primary 
infection,  or  even  after  recovery  from  the  symptoms  of  this;  and  may  be 
single,  but  is  frequently  multiple,  particularly  in  infancy.  In  the  latter 
event  it  may  exhibit  the  usual  symptoms  of  the  infectious  arthritis 
as  described,  and  the  effusion  be  purulent.  The  wrists,  knees,  ankles 
and  especially  the  small  joints  of  the  fingers  and  toes  are  those  oftenest 
involved.  In  the  less  severe  cases  there  is  swelling  from  effusion,  not 
much  redness,  slight  pain,  and  moderate  fever,  and  suppuration  is  not 
common.  The  process  is  generally  limited  to  the  synovial  membrane. 
Recovery"  takes  place  after  a  number  of  weeks  of  illness,  with  or  without 
final  interference  with  the  motility.  Treatment  consists  in  the  employ¬ 
ment  of  cold  applications  to  relieve  the  pain,  in  putting  the  part  at  rest, 
and  in  evacuating  pus  should  this  be  produced.  The  employment  of 
gonococcus- vaccines  may  be  tried.  (See  Gonorrheal  Vulvovaginitis, 

1  Amer.  Jour.  Dis.  Child.,  1926,  XXXI,  183. 

2  Amer.  Jour.  Dis.  Child.,  1917,  XIII,  448. 

3  Brit.  Med.  Jour.,  1885,  I,  429;  II,  57^ 

4  Canadian  Med.  Assoc.  Jour.,  1923,  XIII,  437. 
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p.  495.)  Parenteral  non-specific  protein  therapy  has  been  of  benefit  in 
this  as  in  other  forms  of  acute  arthritis. 

Pneumococcic  Arthritis. — This  disease  occurs  at  least  as  fre¬ 
quently  in  early  as  in  adult  life,  and  probably  more  often  in  infancy.  In 
an  analysis  of  100  collected  cases  made  by  Nitch1  31  were  in  children 
under  14  years  of  age,  and  18  of  them  in  the  1st  year.  Nattan-Larrier2 
records  an  instance  in  an  infant  of  3  weeks,  occurring  consecutively  to 
an  operation  for  harelip.  Although  frequently  associated  with  pneumo¬ 
nia,  this  is  much  less  often  the  case  in  children  than  at  a  later  period.  The 
arthritis  may  develop  after  empyema,  otitis,  or  a  grippal  infection,  or 
may  appear  to  be  primary,  the  portal  of  entry  not  being  discoverable.  It 
is  probable  that  the  large  majority  of  cases  of  suppurative  arthritis  in 
the  first  5  years  of  life  are  pneumococcal  (Dudgeon  and  Branson).3  In 
47  cases  of  arthritis  in  children  of  3  years  or  less  reported  by  Johnson4 

the  pneumococcus  was  found  in  14. 

The  lesions  are  oftenest  mono-articular,  the  part  involved  being  the 
knee,  shoulder,  hip,  elbow  or  ankle  in  the  order  named  (Herzog).5 
Occasionally  more  than  one  joint  is  attacked,  but  a  wide-spread  septic 
polyarthritis  is  generally  dependent  upon  other  germs,  or  at  least  not 
upon  the  pneumococcus  alone.  The  effusion  may  be  serous  only  but  is 
oftener  purulent.  The  inflammation  is  usually  less  intense  than  when 
produced  by  other  germs,  and  erosion  of  the  cartilage  does  not  occur  so 

frequently.  . 

The  constitutional  symptoms  are  not  prominent  unless  a  general 
septic  infection  develops.  They  consist  chiefly  of  irregular  fever  and 
decided  anemia.  Locally  there  are  the  ordinary  evidences  of  inflamma¬ 
tion  of  a  joint,  yet  without  circumscribed  redness.  The  swelling  and 
edema  may  involve  the  whole  limb.  It  would  appear,  however,  that 
edema  may  fail  to  appear.  The  prognosis  is  dubious.  Half  or  more  of 
the  cases  die,  although  the  outlook  is  considerably  better  in  children  than 
in  adults,  and  the  destructive  changes  in  the  joints  are  usually  not  great 
as  compared  with  some  other  forms  of  suppurative  arthritis.  Pneumo¬ 
coccic  complications  in  other  parts  of  the  body  are  the  cause  of  death  in 
many  instances.  Cases  in  which  the  pus  is  thick  and  greenish-yellow  are 
more  favorable  than  those  with  a  dark-colored  or  watery  purulent  fluid. 

In  the  line  of  diagnosis  this  form  of  arthritis  is  to  be  distinguished 
from  the  gonococcic  by  the  absence  of  evidences  of  gonorrhea  elsewhere 
and  the  presence  of  wider  extension  of  swelling  and  edema,  should  these 
be  present.  In  acute  articular  rheumatism  the  inflammation  is  generally 
multiple,  shifts  from  joint  to  joint,  and  is  not  purulent.  Staphylococcic 
arthritis  produces  more  decided  symptoms ;  there  is  high  fever,  vomiting, 
marked  redness  about  the  joint,  and  a  severe  constitutional  impression. 
Yet  in  all  cases  a  positive  diagnosis  of  pneumococcic  arthritis  is  to  be 
made  only  by  exploratory  puncture  and  bacteriological  examination. 
Treatment  is  entirely  surgical.  Incision  is  generally  to  be  preferred  to 

aspiration.  . 

Arthritis  Depending  upon  Other  Causes.  Omitting  from  con¬ 
sideration  the  gonococcic  and  pneumococcic  forms,  and  the  tuberculous 
and  syphilitic  lesions  to  be  described  later,  arthritis  may  be  due  to  a  number 
of  other  germs  than  those  mentioned,  or  to  causes  of  an  entirely  different 

1  Brit.  Med.  Jour.,  1907,  II,  729. 

2  Arch.  gen.  de  med.,  1905, CXCV,  528. 

3  Lancet,  1903,  II,  316. 

4  Amer.  Jour.  Dis.  Child.,  1921,  XXI,  170. 

5  Jahrb.  f.  Kinderheilk.,  1906,  LXIII,  462. 
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nature.  In  some  cases  the  process  may  perhaps  be  a  toxic  one,  as,  for 
instance,  in  the  non-suppurative  arthritis  seen  after  some  of  the  infectious 
diseases,  especially  scarlatina,  and  rarely  typhoid  fever,  measles,  mumps, 
and  other  like  disorders.  A  very  frequent  form  is  a  mild  arthritis  limited 
to  the  synovial  membrane  ( synovitis )  following  trauma,  such  as  a  sprain 
or  a  contusion,  or  which  may  follow  injections  of  foreign  protein  as  a 
symptom  of  serum-sickness.  In  arthritis  due  to  such  cases  there  is  pain, 
tenderness  and  swelling  of  the  joints,  but  without  any  decided  constitu¬ 
tional  symptoms  except  in  severe  cases.  Less  often  the  arthritis  may  be 
suppurative  and  generally  mono-articular.  The  meningococcus,  colon- 
bacillus  or  the  bacillus  of  influenza,  typhoid  fever  or  paratyphoid  fever 
may  be  found  in  the  pus  from  the  joints;  but  much  the  most  frequent  germ 
is  the  streptococcus  or  staphylococcus.  The  frequency  of  involvement  by 
different  organisms  is  illustrated  by  the  studies  of  Johnson.1  In  47 
cases  in  infants  the  streptococcus  was  isolated  from  the  joint  18  times, 
the  pneumococcus  14  times,  the  gonococcus  7  times,  the  staphylococcus 
3  times,  the  colon  bacillus  once  and  the  meningococcus  once.  The 
constitutional  symptoms  are  severe,  and  the  joint  red,  swollen  and  tender. 
The  whole  course  is  more  intense  than  in  pneumococcic  arthritis.  The 
prognosis  is  worst  in  the  streptococcic  cases.  The  treatment  of  the  non¬ 
suppurative  cases  consists  in  placing  the  joint  at  rest  and  the  application 
of  cold.  If  pus  has  formed,  the  treatment  is  entirely  surgical. 

TUBERCULOSIS  OF  THE  BONES  AND  JOINTS 

Etiology. — Tuberculosis  of  these  regions  is  of  very  frequent  occur¬ 
rence  in  early  life,  but  usually  not  until  infancy  is  passed.  That  of  the 
bones  is  dependent  upon  some  primary,  often  distant  and  generally 
unrecognized,  large  or  oftener  small  focus  elsewhere  in  the  body .  The  focus 
is  frequently  in  the  bronchial  glands.  Tuberculous  arthritis  is  usually 
secondary  to  disease  of  the  neighboring  bones.  The  occurrence  of  some 
infectious  or  debilitating  disease,  or  of  a  trauma,  even  slight,  is  a  powerful 
predisposing  cause.  This  is  especially  true  of  measles  and  pertussis. 
Patients,  too,  often  show  a  familial  predisposition  to  tuberculosis.  Either 
variety  of  the  tubercle-bacillus  may  be  active,  but,  according  to  most 
investigators,  it  is  more  frequently  the  human  type. 

Pathological  Anatomy. — The  principal  parts  affected  are  the  spinal 
vertebrae  and  the  hip- joint,  about  of  the  cases  occurring  in  eacn  region. 
In  8304  cases  of  tuberculosis  of  the  bones  and  joints  in  subjects  under  12 
years  reported  by  Bradford  and  Lovett2  the  distribution  was:  Spine 
3840;  hip  3192;  knee  659;  ankle  559;  elbow  54.  Other  regions  are 
attacked  less  frequently,  among  these  being  the  tarsus,  carpus,  ribs, 
wrists,  shoulder-joints  and  the  bones  of  the  skull.  The  upper  extremities 
are  much  less  often  involved  than  the  lower.  In  the  former  the  elbow  is 

the  most  frequent  seat  of  the  disease.  .... 

The  process  in  the  bones  is  an  osteitis  beginning  in  the  cancellous 
tissue  of  the  bodies  of  the  vertebrae;  the  bones  of  the  carpus  and  tarsus, 
the  central  portion  of  the  short  tubular  bones,  such  as  the  metacarpal 
bones  and  the  phalanges;  or  the  epiphyses  of  the  long  bones  and  extending 
thence  to  the  joints;  or  the  lesions  may  appear  in  the  form  of  scattered 
nodules,  as  in  the  bones  of  the  cranium.  The  first  change  is  congestion 
of  the  vessels,  followed  by  small-celled  infiltration  and  the  formation  ot 
miliary  tubercles.  These  lattter,  with  the  granulation-tissue  produce  , 

1  Amer.  Jour.  Dis.  Child.,  1921,  XXI,  1/0. 

2  Orthopedic  Surgery,  1915,  4. 
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erode  the  bone  and  give  rise  to  small  cavities,  which  are  filled  with  cheesy 
material  containing  bone-sand.  This  may  be  shut  in  and  encapsulated 
and  the  disease  arrested;  or  the  process  may  continue  and  extend  to  the 
periosteum  or  into  the  joint  and  an  abscess  form,  burrow  in  various  direc¬ 
tions,  and  finally  rupture  spontaneously  or  be  relieved  by  operation. 
Suppuration  then  continues  untill  all  the  diseased  bone  has  been  softened 
and  discharged.  Meanwhile  a  reparative  action  goes  on,  new  bone  being 
formed.  Recovery  finally  takes  place,  although  often  with  permanent 
injury  to  the  bone  remaining. 

Tuberculosis  involving  a  joint  produces  miliary  tubercles  and  granu¬ 
lation-tissue  upon  the  synovial  membrane,  which  is  red  and  swollen  and 
then  ulcerated,  and  is  finally  separated  from  the  cartilage  leaving  the  bone 
exposed.  A  more  or  less  purulent  fluid  accumulates  and  may  discharge 
externally,  or  the  process  may  be  arrested  earlier  and  heal  without  this. 
After  recovery  in  the  suppurative  cases,  ankylosis  or  deformity  of  the 
joints  may  remain.  As  already  stated,  tuberculous  arthritis  is  generally 
secondary  to  infection  of  the  bone  but  sometimes,  especially  when  the  knee 
is  involved,  the  process  begins  in  the  synov  al  membrane. 

The  recovery  from  tuberculous  lesions  of  the  bones  or  j  oints  is  a  matter  of 
months  or  much  oftener  years.  In  many  cases  there  is  never  any  external 
evidence  of  suppuration,  although  a  joint  may  be  severely  affected 
and  finally  recover  ankylosed.  Generally  only  one  joint  is  involved,  but 
to  this  there  are  numerous  exceptions.  In  the  vertebral  column  one  or 
several  adjacent  vertebrae  suffer.  Secondary  tuberculous  processes 
may  appear,  among  the  most  frequent  being  meningitis.  Amyloid 
degeneration  of  the  liver,  spleen  and  kidneys  is  a  frequent  development 
after  prolonged  suppuration. 

Symptoms. — The  onset  of  tuberculous  disease  of  the  joints  or  bones 
is  insidious,  and  the  symptoms  often  misleading.  There  is  in  general 
but  little  pain  early  in  the  case.  The  formation  of  abscess  is  slow, 
without  much  fever,  and  with  little  constitutional  disturbance.  The 
early  employment  of  radiography  will  often  be  of  diagnostic  aid.  Further 
symptomatology  is  best  discussed  under  the  individual  localizations  of 
the  tuberculous  involvement. 

1.  Tuberculous  Dactylitis 

This  disease,  often  called  “  spina  ventosa,”  is  the  chief  representative 
of  tuberculosis  of  the  short  tubular  bones,  other  bones  of  this  class  being 
rarely  affected.  It  occurs  most  frequently  in  early  childhood,  and 
involves  the  phalanges  and  the  metacarpal  bones  of  the  hands  and  feet. 
One  or  more  may  be  attacked.  The  most  frequent  seat  is  the  phalanx 
of  the  index-finger.  The  centre  of  the  bone  undergoes  destruction  and 
the  periphery  is  thinned  and  expanded,  while  the  periosteum  thickens 
in  the  regenerative  process.  The  entire  finger  in  consequence  develops 
a  spindle-shaped  hard  and,  later,  red  swelling,  the  soft  tissues  sharing  in 
the  inflammation,  and  an  abscess  generally  developing.  Sometimes, 
however,  the  disease  stops  short  of  this.  The  course  is  comparatively 
painless,  but  long-continued,  the  process  often  ceasing  only  after  many 
months  of  illness,  and  with  much  deformity  or  even  loss  of  the  finger. 
The  diagnosis  is  to  be  made  chiefly  from  syphilitic  dactylitis.  This  occurs 
in  younger  subjects,  and  is  often  symmetrical  and  multiple,  while  other 
evidences  of  syphilis  are  present.  The  distinction  is,  however,  frequently 
difficult.  Treatment  consists  in  improving  the  general  health,  particu¬ 
larly  by  all  measures  suitable  for  the  management  of  tuberculosis  in 
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general.  (See  Vol.  I,  p.  655.)  The  part  should  be  at  rest  with  a 
splint  or  a  plaster  dressing  applied.  Operation  should  be  performed  only 
if  abscess  forms,  in  which  case  a  free  incision  with  the  removal  of  dead 
bone  will  shorten  the  duration  of  the  inflammation. 

2.  Tuberculous  Spondylitis 
(Caries  of  the  Spine ;  Pott’s  Disease) 

This  is  one  of  the  most  frequent  tuberculous  manifestations  in  early 
life.  Although  it  may  occasionally  occur  in  infancy,  its  greatest  inci¬ 
dence  is  between  the  ages  of  3  and  14  years.  More  cases  are  seen  between 
1  year  and  5  years  than  in  any  other  5-year  period  (Young).1  It  consists 
of  a  tuberculous  osteitis  beginning  in  the  bodies  of  the  vertebrae,  producing 
caseous  material  and  destroying  the  bone  and  spreading  to  all  the  tissues 
of  the  articulation.  The  spinous  process  and  arches  are  unaffected, 
and  as  a  result  kyphosis  gradually  develops  as  the  bodies  yield  under  the 
pressure  of  the  weight  of  the  upper  part  of  the  child,  with  some  degree 
of  scoliosis  if  the  vertebrae  soften  more  upon  one  side.  One  or  often 
several  vertebrae  are  involved,  and  the  extent  and  form  of  the  kyphosis 
depends  upon  the  number  (Figs.  403  and  404).  The  inflammation  may 
result  in  abscess  which  may  burrow  in  various  directions;  or  may  cease 
without  the  visible  formation  of  pus,  and  bony  union  may  take  place 
The  dorsal  region,  especially  the  lower  part,  is  the  portion  of  the  column 
oftenest  attacked  in  early  life;  the  lumbar  much  less  frequently,  and  the 
cervical  still  less  often.  The  pathological  process  has  been  described  in 
the  general  discussion  of  tuberculosis  of  the  bones. 

Symptoms. — The  onset  is  insidious  and  misleading  and  varies  with 
the  region  of  the  spine  which  is  diseased.  The  earliest  manifestations 
consist  of  restlessness,  fretfulness  and  disturbed  sleep;  and  of  pain  which 
may  be  persistent  or  intermittent,  and  occurs  in  the  course  of  the  spinal 
nerves  which  arise  from  the  affected  part.  There  may  be  pain  in  the  back 
increased  by  pressure  on  the  head  or  by  jumping,  but  not  when  the 
pressure  is  applied  over  the  seat  of  the  lesion.  There  are  also  muscular 
rigidity  of  the  back  and  the  disposition  of  the  child  to  assume  some 
unusual  position  which  will  best  take  the  weight  from  the  diseased  region 
and  prevent  jarring.  Thus  a  child  may  avoid  bending  to  reach  an  object 
on  the  floor;  walk  stiffly  or  carefully  upon  the  toes;  prefer  to  lie  on  the 
abdomen;  rest  frequently  across  a  chair  or  over  the  mother’s  lap  or  with 
the  hands  on  the  thighs.  In  the  cervical  cases  the  child  may  hold  the  head 
very  stiffly  and  even  support  it  with  the  hands.  Evidences  of  paralysis 
or  other  nervous  disturbances  often  appear.  These  have  been  described 
under  Compression  Myelitis  (p.  677).  Paraplegia  occurs  in  from  10  per 
cent,  to  20  per  cent,  of  cases  of  tuberculous  spondylitis.  It  is  seen  m 
about  of  the  cases  of  caries  of  the  upper  dorsal  or  cervical  region,  but 
is  rare  if  the  involvement  is  below  the  mid-dorsal  spine.  The  average 
duration  of  the  disease  is  3  years  before  paralysis  appears;  but  the 
symptom  may  develop  even  after  a  few  months.  Abscess  may  not 
occur  at  all,  or  may  not  appear  until  the  3d  or  4th  month  or  more  aftei 
the  onset,  or  oftener  not  until  the  2d  year  of  the  disease.  It  is  prone  1° 
-develop  insidiously  and  without  acute  symptoms  ( cold  abscess).  Abscess 
in  cases  of  cervical  caries  often  opens  in  the  pharynx  ( retropharyngeal 
abscess),  or  may  do  so  above  the  clavicle.  In  tuberculosis  of  the  lower 
cervical  and  upper  dorsal  vertebrae  it  may  burst  into  the  pleura  oi  ma  \e 

1  Orthopedic  Surgery,  1906,  209. 
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its  way  to  the  scapula,  but  often  it  gravitates  to  the  lower  part  of  the 
trunk  and  is  discharged  above  Poupart’s  ligament.  Lower  dorsal  and 
lumbar  abscess  often  open  above  Poupart’s  ligament,  in  the  loin,  or  in  the 
upper  portion  of  the  thigh.  The  production  of  abscess  occurs  most 
frequently  in  involvement  of  the  lumbar  vertebrae.  Kyphosis  also  is  a 
late  symptom  of  spondylitis.  It  begins  as  a  slight  curved  projection  over 
one  vertebra,  but  increases  in  extent  (Fig.  403).  It  is  most  visible  in  the 
mid-dorsal  region,  and  the  worst  curvatures  are  found  here.  It  may  fail 
to  develop  in  the  lumbar  and  cervical  regions.  With  kyphosis  of  the 
dorsal  region,  if  well-marked,  there  is  of  necessity  an  alteration  in  the 
shape  of  the  thorax,  with  flattening  of  the  sides  and  prominence  of 
the  sternum  (Fig.  404). 


Fig.  403. — Caries  of  the  Vertebrae. 


Courtesy  of  Dr.  I.  Valentine  Levi. 

Course  and  Prognosis. — The  course  of  the  disease  is  slow,  with 
little  or  no  fever,  and  abscesses  forming  are  often  long  quiescent  and 
undetected,  and  even  when  discovered  show  for  a  long  time  no  tendency 
to  rupture.  The  process  may  last  from  2  to  5  years,  unless  recognized 
and  treated  early.  If  this  early  treatment  is  instituted  the  course  is 
considerably  shorter,  and  after  2  or  3  years  the  reparative  process  begins 
and  recovery  with  ankylosis  results  with  but  slight  deformity.  Even 
many  cases  untreated  until  after  paraplegia  develops  may  finally  regain 
the  entire  use  of  the  limbs.  There  is  always,  however,  great  danger 
of  relapse  of  a  spondylitis,  brought  about  by  trauma  or  other  cause. 
The  prognosis  in  childhood  is  on  the  whole  good,  if  treatment  is  system¬ 
atically  followed.  Yet  always  the  disease  is  a  serious  one,  and  many 
deaths  occur  from  the  result  of  prolonged  suppuration,  myelitis,  or  the 


Fig.  404. — Caries  of  the  Vertebra- 

Advanced  case  with  great  angulation. 
Courtesy  of  Dr.  H.  R.  Wharton. 
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development  of  a  general  tuberculosis.  The  mortality  probably  varies 
from  10  to  25  per  cent. 

Diagnosis. — It  is  most  important  that  this  should  be  made  early. 
To  depend  upon  the  development  of  curvature  for  this  is  to  allow  the 
disease  to  advance  unnecessarily  far.  When  any  of  the  symptoms  men¬ 
tioned  are  present,  a  careful,  thorough  examination  of  the  child  undressed 
should  be  conducted.  The  mobility  of  the  spine;  the  position  assumed; 
the  gait;  the  distribution  of  pain;  and  the  knee-jerks  and  other  evidences 
of  involvement  of  the  spinal  cord  must  be  studied.  Naturally  the  spinal 
column  must  be  searched  for  beginning  curvature,  but  before  this  has 
become  evident  the  diagnosis  should  have  been  formed  from  the  other 
symptoms.  Radiographic  examination  is  of  value  only  later  in  the 
disease. 

Certain  other  pathological  conditions  are  especially  to  be  distin¬ 
guished  from  spinal  caries  in  some  of  its  stages.  Rachitis  produces  a 
kyphotic  curvature  of  the  spine;  but  it  is  of  much  greater  length  and 
uniformity,  is  unaccompanied  by  rigidity,  and  disappears  when  traction 
is  applied  to  the  legs  or  the  child  suspended  from  the  armpits  or  placed 
face  downward  and  the  legs  elevated.  (See  Vol.  I,  p.  697,  Figs.  212,  213.) 
This  disappearance  may  not  be  true  of  long-continued  cases  of  rickets, 
but  in  these  other  confirmatory  rachitic  symptoms  will  remove  confusion. 
Scoliosis  from  rachitis  or  faulty  position  may,  if  slight,  suggest  the  lateral 
curvature  sometimes  produced  by  caries.  It  is,  however,  of  considerable 
length,  while  that  of  caries  is  short,  and  the  former  is  not  accompanied  by 
rigidity  or  pain.  Hip-joint  disease  may  be  supposed  to  be  present  in  cases 
where  the  lameness  is  in  reality  the  result  of  caries  of  the  lumbar  spine. 
The  latter  disease  is  without  the  limitation  of  movement  at  the  joint, 
except  in  the  direction  of  extension  if  a  concealed  psoas  abscess  be  present, 
and  under  these  circumstances  the  thigh  is  kept  more  or  less  flexed.  The 
paralysis  and  other  symptoms  attendant  upon  spinal  caries  are  to  be 
distinguished  from  nevvous  symptoms  due  to  othev  causes.  This  has  been 

considered  under  Compression  Myelitis  (p.  677).  . 

Treatment. — This  is  principally  medical  and  mechanical  rather  than 
operative.  The  details  will  be  found  in  works  upon  orthopedic  and  gen¬ 
eral  surgery.  The  first  great  principle  is  the  securing  of  absolute  iest 
of  the  diseased  spine.  To  accomplish  this  in  the  early  acute  stage  the 
child  must  be  kept  recumbent  upon  a  special  bed  and  the  affected  legion 
immobilized  (Willard).1  This  should,  however,  be  so  arranged  that  the 
patient  shall  not  be  confined  to  the  house.  In  about  3  months,  aftei  a 
such  acute  symptoms  as  pain  and  the  like  have  disappeared,  it  is  allowa  e 
to  have  the  child  fitted  with  a  mechanical  support  and  placed  m  an 
upright  position.  It  is  to  be  noted,  however,  that  some  or  ope  ic 
surgeons  favor  ambulatory  treatment  with  mechanical  apparatus  from 
the  beginning  of  the  disease.  Equally  important  is  the  maintaining  and 
improving  of  the  general  health  in  every  possible  way,  as  m  tuberculosis  m 
any  part  of  the  body;  life  in  the  open  air  and  heliotherapy  oemg  wo  o 
the  most  important  features 

3.  Hip-joint  Disease 


(Tuberculous  Coxitis) 

This  is  the  most  common  tuberculous  disease  of  the  joints  m  children, 
d  85  per  cent,  of  the  cases  occur  before  the  10th  year.  In  the  statist  c. 

1  Surgery  of  Childhood,  1910,  424. 
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of  Young1  on  421  cases  there  were  5  in  the  1st  year,  132  from  1  to  5  years, 
and  136  from  5  to  10  years;  351  in  all  developing  before  the  15th  year. 
Rather  more  males  than  females  are  attacked.  Hip-joint  disease  nearly 
or  quite  equals  spinal  caries  in  frequency.  In  1000  cases  of  tuberculous 
disease  of  the  bones  collected  by  Young,2  the  vertebrae  were  affected  in 
41.6  per  cent,  and  the  hip  in  42.1  per  cent.  In  the  large  majority  of 


Fig.  405.  Fig.  406. 

Fig.  405. — Disease  of  Right  Hip-joint. 

Internatal  crease  inclined  toward  left  thigh.  Right  buttock  narrower,  gluteo-femoral 
crease  shortened  and  less  distinct,  buttock  fading  away  into  thigh.  ( Willard ,  Surgery  oj 
Childhood,  462,  Fig.  406.) 

Fig.  406. — Hip-joint  Disease. 

Shows  flexion  at  hip  and  knee  and  outward  rotation.  Courtesy  of  Dr.  H.  R.  Wharton. 

instances  only  one  hip  is  involved,  and,  if  both,  then  not  simultaneously. 
Sometimes  the  disease  begins  in  the  synovial  membrane  (20  per  cent,  to 
30  per  cent.,  Spitzy);3  but,  as  a  rule,  an  ostitis  of  the  epiphysis  of  the 
femur  is  the  first  process,  followed  later  by  arthritis  in  which  all  parts  of 
the  joint  share,  and  still  later  by  the  formation  of  abscess  and  destruction 
of  the  head  of  the  femur,  displacement,  and  deformity.  A  reparative 
process  may  begin  at  any  time. 

1  Orthopedic  Surgery,  1906,  302. 

2  Loc.  cit.,  301. 

3  Pfaundler  and  Schlossmann,  Dis.  of  Child.,  Amer.  Trans.,  1912.  V,  222. 
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Symptoms. — The  onset  is  usually  gradual,  the  first  symptom  being 
a  slight  lameness,  which  is  generally  intermittent  and  seen  oftenest  on 
first  rising  in  the  morning  or  after  exercise.  Days  or  weeks  may  pass 
without  any  return  of  lameness  being  discoverable.  Some  degree  of 
pain  may  also  be  present,  now  or  developing  later,  usually  referred  to 
the  front  of  the  knee  or  the  inner  side  of  the  thigh.  There  is  a  disposition, 
too,  to  stand  with  the  weight  of  the  body  thrown  upon  the  sound  leg, 
the  other  being  abducted  and  rotated  outward.  When  the  child  is  stand¬ 
ing  with  the  feet  close  together,  there  is  a  flattening  of  the  gluteo-femoral 
fold  on  the  diseased  side,  and  a  deviation  of  the  internatal  crease  toward 
the  healthy  side  (Fig.  405);  and  when  placed  on  the  back  on  a  table  with 
the  legs  together,  the  diseased  side  appears  longer.  Distinct  muscular 
rigidity  is  shown  if  efforts  are  made  to  move  the  diseased  hip.  At  first 
this  is  seen  only  during  backward  extension  with  the  child  on  the  abdo¬ 
men  or  side',  but  later  motion  in  any  direction  is  restricted,  and,  with  the 
patient  on  his  back,  the  pelvis  may  be  found  to  move  with  the  leg,  if  the 
fingers  are  placed  upon  the  anterior  superior  spinous  process  of  the  ilium. 
Swelling  and  tenderness  about  the  joint  may  be  detected  even  early  in  the 
course  by  feeling  for  the  head  of  the  femur  under  Poupart’s  ligament  close 
to  the  femoral  artery.  Atrophy  of  the  thigh  begins  early. 


Fig.  407. — Hip-joint  Disease. 

When  knee  is  brought  down  to  table,  the  lumbar  spine  is  arched,  showing  fixed  flexion 
of  thigh  and  consequent  lifting  of  pelvis.  ( Willard ,  Surgery  of  Childhood,  463,  Fig.  408.) 


As  the  disease  advances  there  is  an  increase  of  the  limp,  with  pain  on 
walking;  and  there  are  startings  and  “ night  cries ”  from  the  occurrence 
of  pain  as  the  result  of  involuntary  movement  during  sleep.  The  suffer¬ 
ing  from  movement  may  become  so  decided  that  walking  is  impossible, 
or  accomplished  only  with  a  very  marked  limp;  and  even  when  at  rest 
the  pain  is  often  very  constant  and  intense.  The  thigh  is  now  held  par¬ 
tially  flexed  and  rotated  outwardly,  and  the  knee  flexed  (Fig.  406). 
When  the  child  is  on  its  back  upon  a  table,  with  the  legs  extended  and 
parallel,  the  diseased  leg  now  exhibits  an  apparent  shortening,  owing  to 
tilting  of  the  pelvis  upward,  and  the  back  is  arched  (Fig.  407).  The 
atrophy  of  the  thigh  and  leg  become  decided. 

Destruction  of  the  joint  proceeds,  with  the  production  of  pus  within 
it ;  the  thigh  is  flexed,  adducted,  and  now  rotated  inward ;  the  knee  is  flexed ; 
the  swelling  about  the  hip  increases,  and  an  abscess  may  form  with 
fluctuation  and  final  discharge.  This  evacuation  is  oftenest  immediately 
in  front  of  the  joint,  but  burrowing  in  other  directions  may  occur  before 
an  opening  forms.  It  is  to  be  noted,  however,  that  absorption  of  the 
head  and  neck  of  the  femur  may  take  place  without  any  visible  evidence 
of  suppuration.  Statistics  upon  the  frequency  of  abscess  show  a  great 
variation.  The  probability  of  its  occurrence  depends  to  a  large  extent 
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upon  how  early  appropriate  treatment  was  commenced.  A  study  by 
Young1  of  various  published  series  gives  the  proportion  of  abscess  as 
from  23  per  cent,  to  over  60  per  cent,  of  the  cases.  Actual  shortening  of 
the  limb,  often  of  several  inches,  is  now  present,  shown  by  measurement 
from  the  anterior  superior  spinous  process  to  the  internal  malleolus, 
resulting  from  the  destruction  of  the  head  of  the  bone  and  the  erosion  of 
the  acetabulum,  combined  with  diminished  growth  of  the  femur  in  length. 
A  very  marked  lordosis  of  the  spine  develops. 

Constitutional  symptoms  are  varied.  In  the  early  stages  there  are 
restlessness,  fretfulness,  and  sometimes  slight  rise  of  temperature  at 
night.  Later  when  pus  is  forming,  the  fever  may  be  more  decided,  but 

may  fall  when  discharge  takes  place. 

Course  and  Prognosis. — The  course  is  prolonged.  It  is  usually 
3  or  4  months,  although  sometimes  less,  before  the  osteitis  extends  to 
actual  involvement  of  the  joint  and  the  severe  symptoms  begin;  and  from 
2  to  4  years,  and  still  longer  in  cases  with  abscess,  before  the  whole  process 
is  over  and  the  symptoms  of  inflammation  have  entirely  disappeared. 
The  more  promptly  treatment  is  commenced  the  shorter  in  general  will 
be  the  attack.  It  is  possible  in  many  cases  in  which  treatment  is  begun 
in  the  first  few  weeks  for  the  process  to  cease  entirely  before  the  joint 
itself  is  attacked,  and  for  recovery  to  be  complete  without  stiffness  or  any 
alteration  of  the  gait.  The  large  majority,  however,  are  not  so  fortunate, 
and  more  or  less  permanent  lameness  persists.  There  is  generally  not 
much  shortening  remaining,  unless  there  has  been  a  destructive  process 
within  the  joint.  If  proper  treatment  has  not  been  employed,  many 
children  recover  with  the  hip-joint  ankylosed  in  a  faulty  position. 

Even  years  after  recovery  recurrences  may  readily  and  repeatedly 
occur  from  some  slight  trauma;  and  exercise  of  quite  moderate  nature, 
such  as  long  walking,  dancing,  and  the  like,  may  be  sufficient  to  occasion 
this.  The  disease  may  end  fatally  from  the  results  of  prolonged  suppura¬ 
tion,  or  from  the  development  of  tuberculosis  elsewhere  in  the  body, 
especially  general  tuberculosis  or  meningitis. 

The  prognosis  on  the  whole  is  good,  both  for  life  and  for  the  possess¬ 
ing  of  a  fairly  useful  limb,  especially  in  children  when  the  diagnosis  was 
made  early  and  in  whom  the  general  health  is  good.  It  is  difficult  to 
determine  the  death-rate,  since  the  circumstances  under  which  various 
statistics  have  been  gathered  differ  considerably.  To  come  to  any 
accurate  conclusion  the  after-history  of  the  patient  should  be  followed 
for  a  number  of  years.  Probably  from  10  per  cent,  in  patients  treated 
early  to  60  per  cent,  in  neglected  cases  already  suppurating  would  fairly 

express  the  final  mortality  (Willard).2  #  ' 

Diagnosis. — This  should  be  made  as  early  as  possible  and  is  based 
upon  a  consideration  of  the  symptoms  described,  including  careful 
examination  of  the  child  undressed,  walking,  standing  and  recumbent. 
Especially  important  are  the  gradual  development  of  a  limp;  the  reflex 
pain;  the  position  of  the  limb;  and  the  muscular  rigidity  as  elicited  by 
passive  movements.  Radiography  is  of  great  aid,  the  joint  early  appeal¬ 
ing  indistinctly  outlined,  and  in  advanced  cases  showing  undoubted 
evidences  of  destruction  of  the  bone  and  of  faulty  position.  Rheumatism 
is  often  suspected,  but  this  is  seldom  confined  to  the  one  joint,  and  is  oi 
acute  onset  with  fever  and  with  localized  swelling  and  pain.  Spinal  caries 
may  produce  flexion  of  the  thigh  from  the  production  of  a  psoas  abscess. 
The  restriction  of  movement  is  generally,  however,  limited  to  extension. 

1  Loc.  cit.,  317. 

2  Surgery  of  Childhood,  1910,  496. 
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Trauma  of  the  hip  causes  acute  local  pain,  swelling,  lameness,  and  even 
suppuration ;  but  the  onset  is  acute  after  injury  and  there  is  no  muscular 
rigidity.  An  infectious  arthritis  is  acute  in  nature  and  rapid  in  its  course. 
The  referred  pain  of  hip-joint  disease  may  suggest  the  existence  of 
tuberculous  arthritis  of  the  knee-joint ,  but  examination  will  readily  show 
that  there  is  no  inflammation  there.  Juvenile  osteochondritis  deformans 
(Perthes’  Disease)1  is  a  rare  condition  producing  symptoms  very  similar 
to  those  of  tuberculous  coxitis.  In  1500  cases  of  disease  of  the  hip 
Delitala2  found  only  6  of  this  disorder.  It  is  distinguished  from  tubercu¬ 
lous  disease  of  the  hip  to  a  certain  degree  by  the  lack  of  pain  and  spasm ; 
the  limitation  of  motion  chiefly  on  adduction;  the  absence  of  evidences  of 
rarefaction  of  the  bone  on  x-ray  examination ;  and  the  negative  tuberculin- 
reaction.  Yet  often  the  diagnosis  cannot  be  made  early  in  the  case. 
The  difficulty  in  diagnosis  of  hip-joint  disease  even  in  the  early  stages 
depends  chiefly  on  lack  of  care  on  the  part  of  the  examiner.  In  the  later 
stages  a  mistake  is  not  often  possible. 

Treatment. — The  treatment  consists  in  efforts  at  aborting  the 
inflammation,  or  allaying  it  if  too  far  advanced  for  this.  This  is  to  be 
accomplished  through  putting  the  part  entirely  at  rest  and  removing  the 
influence  of  muscular  spasm  by  means  of  traction.  Whether  this  shall 
be  done  with  the  child  in  a  recumbent  position  in  bed,  or  by  means  of  a 
suitable  mechanical  ambulant  apparatus,  depends  upon  the  character 
of  the  symptoms,  the  social  position  of  the  child,  and  the  views  of  the 
surgeon.  It  is  a  question  requiring  so  much  care  and  detailed  knowledge 
that  no  one  but  a  surgeon  should  attempt  to  solve  it.  The  same  remark 
is  true  of  the  management  of  abscesses  which  may  occur,  and  of  the 
determining  the  nature  of  and  need  for  other  operative  treatment.  In 
addition  to  these  surgical  measures,  it  is  of  the  greatest  importance  to 
have  the  child  placed  under  hygienic  conditions  the  most  favorable 
possible,  and  to  maintain  and  improve  the  general  health  in  every  other 
way.  Open-air  life,  preferably  at  the  sea-shore  and  with  heliotherapy,  is 
a  great  desideratum. 

4.  Tuberculous  Arthritis  of  Other  Joints 

Less  frequently  tuberculosis  may  affect  other  joints  than  the  hip, 
oftenest  the  knee,  next  the  ankle,  and  after  this  in  childhood  the  elbow. 
(See  p.  743.)  The  nature  of  the  pathological  process  has  already  been 
described.  In  the  elbow  the  lesions  are  oftenest  first  situated  in  the  end 
of  the  humerus,  and  only  exceptionally  in  the  radius  alone.  In  the  ankle 
the  disease  appears  usually  first  in  the  bones  of  the  tarsus,  less  frequently 
in  the  end  of  the  tibia  (Fig.  408).  In  the  knee  it  begins  in  one  of  the 
condyles  of  the  femur,  and  less  often  in  the  head  of  the  tibia,  or  may 
develop  first  of  all  in  the  synovial  membrane.  One  or  more  joints  may 
be  involved. 

Symptoms. — These  are  analogous  to  those  of  hip-joint  disease. 
The  onset  is  slow.  Pain  may  be  severe,  or  often  slight  or  absent  early 
in  the  case;  but  later  it  is  constant.  Rigidity  of  the  muscles  is  character¬ 
istic,  and  the  joint  is  swollen  and  held  in  a  flexed  position.  Redness  is 
not  an  early  symptom.  Atrophy  of  the  muscles  develops,  and  high 
fever  is  present  if  suppuration  occurs.  The  symptoms  vary  naturally 
with  the  location.  In  tuberculous  arthritis  of  the  knee  ( white  swelling ) 
the  first  manifestations  are  the  swelling  (lig.  409)  and  an  occasional 

1  Verhand.  d.  Gesellsch.  f.  Chir.,  1913,  XLII,  II,  140. 

2  Rivis.  di  clin.  pediat.,  1915,  XIII,  426. 
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slight  limp,  with  a  tendency  to  keep  the  knee  flexed.  The  child  walks 
on  the  toes,  and  the  leg  is  adducted  and  rotated  outward.  If  the  ankle 
is  affected  there  is  likewise  a  limping  gait,  with  abduction  of  the  leg  and 
eversion  and  outward  rotation  of  the  foot.  In  disease  of  the  elbow-joint 
there  is  pronation  of  the  arm  with  slight  flexion  of  the  elbow. 

The  course  is  very  similar  to  that  of  hip- joint  disease,  but  the  progno¬ 
sis  for  life  is  better,  although  death  may  occur  from  the  development  of 
tuberculosis  elsewhere,  or  from  the  results  of  prolonged  suppuration. 


Fig.  408. — Tuberculosis  of  the  Ankle-joint. 
Courtesy  of  Dr.  H.  R.  Wharton. 


Fig.  409. — Tuberculous  Arthritis  of  the  Knee-joints. 
Courtesy  of  Dr.  H.  R.  Wharton. 


The  diagnostic  distinctions  from  other  diseases  are  in  general  similar  to 
those  discussed  under  Hip-joint  Disease  (p.  749),  and  the  same  principles 
of  treatment  prevail. 

SYPHILITIC  DISEASE  OF  THE  BONES 
(See  also  Syphilis,  Vol.  I,  p.  656) 

Although  a  syphilitic  arthritis  is  occasionally  seen  (see  Vol.  I,  P-  671 
and  Fig.  199)  the  forms  in  which  syphilis  usually  shows  itself  in  the  bony 
system  are  epiphysitis,  dactylitis,  and  chronic  osteoperiostitis. 
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1.  Syphilitic  Epiphysitis 

Etiology. — This  affection,  although  recognized  earlier,  is  often  called 
“Parrot's1  Disease”  from  his  description  of  it  in  1872.  It  is  an  early 
manifestation  of  hereditary  syphilis,  appearing  generally  within  the  first 
3  months,  and  found  even  in  infants  still-born.  It  is  the  most  common 
osseous  manifestation  of  hereditary  syphilis  at  this  period. 

Pathological  Anatomy. — There  develops  an  inflammation  in  the 
cartilaginous  layer  of  the  epiphysis  next  to  the  shaft  and  in  the  perios¬ 
teum  over  this,  with  thickening  of  the  epiphyseal  plate,  irregular  prolif¬ 
eration  of  cartilage  and  necrotic  changes.  As  a  result  the  cartilage 
softens  and  loosens,  granulation-tissue  forms,  and  the  epiphysis  majr 
separate;  or,  without  separation,  there  may  rarely  be  a  secondary  infection 
and  suppuration  may  take  place,  and  the  joint  may  occasionally  become 
involved  (see  Fig.  195,  Vol.  I,  p.  666).  The  process  is  a  gummatous 
infiltration  of  the  subperiosteal  tissue.  The  epiphyses  of  the  large  joints 
are  oftenest  affected,  especially  those  of  the  humerus,  usually  on  both 
sides;  but  a  number  of  the  long  bones  of  the  body  may  be  attacked 
simultaneously. 

Symptoms. — The  symptoms  develop  acutely  and  are  those  sug¬ 
gestive  of  flaccid  paralysis,  with  swelling  and  tenderness  in  the  neighbor¬ 
hood  of  the  epiphysis  affected.  The  title  “Syphilitic  Pseudoparalysis” 
has  frequently  been  applied  to  the  condition. 

The  affected  limb  is  not  moved  voluntarily  at  all,  and  passive  motion 
causes  an  outcry.  The  degree  of  swelling  is  generally  moderate,  depend¬ 
ing  upon  the  part  involved.  At  the  shoulder  it  is  often  scarcely  visible. 
Occasionally  crepitus  can  be  elicited.  There  is  little  or  no  fever.  Radiog¬ 
raphy  may  show  separation  of  the  epiphysis. 

Course  and  Prognosis. — The  prognosis  is  favorable  if  the  condition 
is  not  wide-spread,  and  if  energetic  treatment  is  promptly  commenced. 
The  swelling  and  tenderness  rapidly  disappear;  even  an  epiphysis  which 
has  separated  will  reunite;  and  the  normal  condition  of  movement  is 
regained  in  2  or  3  weeks,  or  longer  in  more  severe  cases.  There  may  be 
spontaneous  recovery  without  treatment.  Should,  however,  there  be 
many  epiphyses  involved  with  severe  syphilitic  manifestations  of  other 
nature,  or  should  suppuration  of  a  joint  take  place  or  an  osteomyelitis 
develop,  the  prognosis  is  unfavorable  and  the  case  will  probably  end 
fatally. 

Diagnosis. — This  rests  especially  upon  the  symptoms  described, 
evidences  of  syphilis  elsewhere  in  the  body,  the  early  age,  and  the  Wasser- 
mann  reaction.  Although  the  condition  suggests  a  paralysis,  examination 
shows  no  alteration  of  the  electrical  response,  while  the  presence  of 
swelling,  tenderness  and  pain  on  movement  exclude  the  possibility  of 
an  obstetrical  paralysis  of  the  upper  arm  type,  which  is  naturally  suggested 
if  the  upper  extremity  of  the  humerus  is  the  part  affected.  This  latter 
condition  is,  moreover,  present  from  birth.  S curvy  exhibits  many  of  the 
symptoms,  such  as  swelling,  pain  and  pseudoparalysis;  but  rarely  occurs 
so  early  in  life,  is  not  limited  to  the  epiphysis,  and  is  very  promptly  cured 
by  antiscorbutic  treatment.  Acute  infectious  arthritis  of  infants  is 
attended  by  severe  septic  symptoms.  Rickets  is  later  in  developing  and 
has  no  such  marked  pain  on  movement;  although  there  are,  it  is  true, 
epiphyseal  enlargement  and  often  pseudoparalysis. 

Treatment. — The  general  treatment  has  already  been  described  in 
the  chapter  on  Syphilis  (Vol.  I,  p.  677).  In  addition  it  is  necessai>  to 

1  Arch.  d.  phvs.  norm,  et  path.,  1871-2,  I\,  319. 
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keep  the  part  at  rest  in  order  to  prevent  pain.  Surgical  aid  will  be  needed 
if  suppuration  develops. 

2.  Syphilitic  Dactylitis 

This  not  common  manifestation  of  syphilis  is  seen  usually  in  the  first 
2  years  of  life,  may  be  single  or  multiple;  and  is  often  symmetrical.  It 
affects  the  phalanges  more  frequently  than  the  metacarpal  and  metatarsal 
bones,  being  oftenest  situated  in  the  proximal  phalanx  of  the  index-finger. 
The  lesion  probably  begins  as  a  gummatous  periostitis,  an  epiphysitis, 
or  an  osteomyelitis.  The  swelling  usually  does  not  go  on  to  suppuration, 
and  does  not  involve  the  joints.  The  symptoms  do  not  differ  materially 
from  those  of  tuberculous  dactylitis  (p.  744);  there  being  a  red,  hard, 


Fig.  410. — Syphilitic  Dactylitis. 
Courtesy  of  Dr.  H.  R.  Wharton. 


painless,  fusiform  swelling  of  the  affected  part  (Fig.  410).  It  differs  from 
the  tuberculous  disorder  in  being  often  multiple;  less  likely  to  attack 
the  metacarpal  and  metatarsal  bones;  and  of  much  less  frequent  occur¬ 
rence.  The  prognosis,  too,  is  better,  in  that  in  the  earlier  stages  anti¬ 
syphilitic  treatment  may  be  of  service. 

3.  Chronic  Syphilitic  Osteoperiostitis 

This  is  a  manifestation  of  late  hereditary  syphilis,  seen  oftenest  in 
later  childhood,  although  it  may  occasionally  occur  in  infancy. 

Pathological  Anatomy. — The  lesions  consist  in  the  development  of 
nodules  upon  the  bones  or  of  gummata  within  them,  or  of  hypertrophic 
periostitis  with  the  formation  of  new  bone  and  periosteal  thickening. 
They  may  occupy  several  bones,  generally  symmetrically ;  those  involved 
oftenest  being  the  shaft  of  the  tibiae;  the  bones  of  the  arm,  and  the 
cranium.  The  hyperplasia  produces  often  great  increase  in  the  thickness 
of  the  long  bones,  as  well  as  in  their  length  to  some  extent.  In  other 
cases  the  enlargement  is  nodular  and  situated  chiefly  near  the  epiphysis. 
Gummatous  deposits  beneath  the  periosteum  or  within  the  bones  may 
produce  necrosis  and  softening,  with  suppuration  and  the  formation  of 
sinuses. 
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Symptoms. — The  symptoms  develop  slowly  and  are  very  character¬ 
istic.  There  is  a  variable  degree  of  pain,  especially  at  night,  with  tender¬ 
ness  and  a  gradually  increasing  deformity.  In  characteristic  cases  the 
tibia  of  each  leg  is  much  thickened,  often  exhibits  irregular  nodules, 
and  is  bowed  anteriorly  and  flattened  on  the  sides  ( sabre-tibia )  (Fig.  411). 
Other  long  bones  show  similar  deformity.  If  the  cranium  is  involved 
there  are  large  irregular  hyperostoses,  especially  of  the  frontal  and  parie¬ 
tal  regions  making  the  forehead  square  and 
projecting  or  upright  (Fig.  411).  The  course 
of  the  affection  is  very  chronic,  and  the  disease 
is  resistant  to  treatment  unless  this  is  com¬ 
menced  early.  Any  production  of  pus  which 
may  occur  is  of  slow  development  and  marked 
by  little  pain  or  constitutional  disturbance, 
and  the  sinuses  which  result  are  long  in  heal¬ 
ing,  keeping  open  until  the  diseased  bone  has 
been  softened  and  discharged  as  a  seques¬ 
trum.  The  acute  symptoms  may  be  relieved 
by  antisyphilitic  treatment,  but  the  bony 
thickening  undergoes  little  change. 

Diagnosis. — This  is  usually  easy  inas¬ 
much  as  there  is  no  disorder  of  early  life 
which  simulates  this  with  the  exception  of 
rickets.  The  latter  disease  may  produce 
anterior  curvature  of  the  tibiae  and  bosses 
upon  the  cranium;  but  the  curvature  is 
situated  generally  near  the  lower  epiphysis 
rather  than  in  the  middle  of  the  shaft.  There 
is  also  observed  in  syphilis  the  presence  of 
pain,  while  in  rickets  other  symptoms  char¬ 
acteristic  of  that  disease  are  present.  The 
age  of  development  of  the  syphilitic  condi¬ 
tion  is  much  later.  Tuberculosis  may  pro¬ 
duce  necrosis  and  sinuses  of  long  duration, 
resembling  those  of  syphilis,  but  they  are 
situated  more  often  in  the  ends  of  the  bones 
instead  of  the  shaft. 

Treatment. — This  is  that  usual  for  the 
later  symptoms  of  hereditary  syphilis,  con¬ 
sisting  of  the  combination  of  mercury  and 
the  iodides. 
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Fig.  411. — Chronic  Syphilitic 

OSTEO-PERI  OSTITIS. 

Child  of  11  years  in  the 
Children’s  Ward  of  the  Hospital 
of  the  University  of  Pennsyl¬ 
vania.  Head  brachycephalic, 
occipital  region  almost  perpen¬ 
dicular,  frontal  tuberosities, 
flattening  of  the  bridge  of  the 
nose  and  typical  sabre-tibiae, 
spleen  enlarged. 


Multiple  Exostoses. — These  are  not 
very  uncommon  and  may  be  single  or  more 
frequently  multiple  and  more  or  less  sym- 
metricalty  arranged.  Heredity  is  an  etiological  factor  of  considerable  im¬ 
portance,  and  males  are  oftener  affected  than  females.  There  is  no  evi¬ 
dence  that  any  other  disorder  exercises  a  positive  etiological  influence  in 
producing  this.  The  exostoses  are  covered  externally  by  cartilage  while 
still  growing.  Under  this  is  a  layer  of  compact  bone  incasing  cancellous 
tissue  with  a  central  medullary  cavity  within,  which  communicates  with 
that  of  the  bone  from  which  the  growth  springs.  The  growths  are  of  a 
bening  nature,  and  vary  much  in  size  and  form.  They  are  situated  chiefly 
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upon  the  long  bones  of  the  limbs,  oftenest  on  the  shaft  near  the  epiphyseal 
junction,  being  especially  likely  to  appear  in  the  neighborhood  of  the 
knee,  shoulder  and  wrist.  Although  they  may  be  present  at  birth,  they 
appear  usually  first  during  childhood  and  increase  in  number  until  early 
in  adult  life,  after  which  time  they  may  diminish  in  size.  They  may 
be  few  or  very  numerous.  As  a  rule  they  are  painless  unless  by  pressure 
upon  nerves;  and  they  may  interfere  with  motion  to  a  limited  extent. 
In  this  respect  the  disease  differs  from  myositis  ossificans,  as  also  in  the 
fact  that  there  are  no  bony  deposits  in  the  muscles.  Treatment  by 
removal  is  necessary  only  when  decided  symptoms  are  produced.  In  a 
case  reported  by  D’Espine1  the  tumors  disappeared  after  the  adminis¬ 
tration  of  potassium  iodide.  The  condition  here  may  have  been  syphilitic 
in  spite  of  the  negative  Wassermann  reaction. 

Multiple  Enchondromata. — Like  exostoses  these  growths  are  often 
hereditary  or  familial.  Rickets  and  trauma  have  possibly  some  influence 
in  their  production.  They  differ  from  exostoses  in  their  histological 
structure,  since  they  are  composed  of  cartilage;  and  in  their  situation, 
as  they  occur  oftenest  upon  the  hands,  fingers,  feet  and  toes.  They  are 
prone  to  produce  thinning  of  the  bone  and  to  undergo  a  cystic  degenera¬ 
tion,  but  not  to  suppurate. 

Malignant  Growths. — Primary  new  growths  of  this  nature  situated 
in  the  bones  are  not  of  common  occurrence  in  early  life,  except  toward 
the  end  of  later  childhood  when  they  become  not  infrequent.  The  most 
common  is  sarcoma,  which  has  occasionally  been  seen  even  in  infancy. 
Early  in  the  case  it  is  most  liable  to  be  mistaken  for  tuberculosis;  but 
it  is  of  rapid  growth  and  very  malignant,  exhibits  greater  pain,  and  less 
often  spreads  to  the  joints.  Secondary  malignant  neoplasms  of  the  bones 
through  metastasis  may  be  of  various  sorts,  and  are  much  less  often 
observed  than  in  adult  life.  Sarcomatous  tumors  may  develop  in  the 
bones  of  the  skull,  secondary  to  disease  of  the  suprarenal  glands.  (See 
p.  846.) 

A  form  of  growth  designated  chloroma,from  the  green  color  on  section, 
is  a  rare  disorder  at  any  time  of  life.  Mensi2  reports  4  cases,  and  studies  41 
occurring  in  children  collected  from  medical  literature.  Half  of  the  cases 
have  been  observed  in  infancy  or  childhood.  It  develops  in  the  bone- 
marrow,  especially  of  the  skull.  With  the  other  symptoms  due  to  its 
local  action,  there  is  a  condition  of  the  blood  similar  to  that  present  in 
lymphocytic  or  sometimes  myelocytic  leukemia ;  loss  of  strength ;  emacia¬ 
tion;  fever;  hemorrhage  from  the  mucous  membranes;  enlargement  of 
the  lymphatic  glands;  and  moderate  enlargement  of  the  spleen.  The 
duration  of  the  disease  is  1  or  2  months.  Metastases  may  take  place  into 
various  lymphatic  tissues  of  the  body.  The  disease  has  been  considered 
sarcomatous  by  some  observers;  by  others  a  manifestation  of  leukemia. 
Possibly  it  is  of  different  forms. 

1  Rev.  med.  de  la  Suisse  rom.,  1915,  XXXV,  527. 

2  La  Pediat.,  1920,  XXVIII,  593. 


SECTION  X 


DISEASES  OF  THE  BLOOD,  SPLEEN  AND  LYMPHATIC 

GLANDS 


CHAPTER  I 

DISEASES  OF  THE  BLOOD 

Our  knowledge  of  the  relationship  of  the  various  disorders  of  the 
blood  to  each  other,  and  to  the  maladies  of  the  different  organs  with 
the  physiology  and  pathology  of  which  they  are  often  so  intimately 
associated,  is  undergoing  constant  change  under  the  influence  of  con¬ 
tinued  investigation.  Consequently,  any  classification  adopted  must 
be  open  to  criticism.  The  characteristics  of  the  blood  under  normal 
conditions  in  infancy  and  childhood  have  been  described  to  some  extent 
in  the  section  upon  the  Physiology  of  Early  Life  (Vol.  I,  p.  50)  and  the 
Methods  of  Examination  (Vol  I,  p.  213),  where  are  considered  the  blood- 
chemistry,  coagulation-time,  fragility,  bleeding-time  and  other  features. 
The  further  synopsis  which  follows  is  for  the  most  part  from  the  pen  of 
Dr.  Frank  B.  Lynch,  Jr.,  Dickson  Fellow  in  Bacteriology  to  the  William 
Pepper  Laboratory  of  Clinical  Medicine  of  the  University  of  Pennsyl¬ 
vania.  It  describes  the  appearances  of  the  various  formed  elements  of 
the  blood,  and  states  under  what  conditions  they  may  be  expected  to  be 
present,  and  whether  in  altered  numbers.  Under  his  supervision,  too, 
the  colored  plate  has  been  prepared,  illustrating  the  cells  of  the  blood, 
both  physiological  and  pathological  (Fig.  412). 

NORMAL  AND  PATHOLOGICAL  BLOOD-CORPUSCLES 

Erythrocytes. — Number. — In  the  new-born  about  5,500,000  per  c. 
mm.;  by  the  2nd  day  of  life  decrease  in  number  begins;  by  the  2nd  week 
about  5,000,000.  During  infancy  and  early  childhood  4,500,000  consti¬ 
tute  approximately  the  upper  normal  limit,  5,000,000  not  being  reattained 
until  puberty. 

Size. — Diameter  varies  from  3.5  mikrons  to  10.5  mikrons. 

Appearance. — Round,  regular,  biconcave  discs  (1,  in  plate),  staining 
with  acid  stains  (eosin,  etc.),  and  showing  a  central  pale  area  surrounded 
by  a  deeper  stained  periphery.  Rouleaux  (2,  in  plate)  of  red  cells  are 
commonly  described  as  being  stacked,  like  coins.  They  are  common  in 
fresh,  unstained  specimens,  but  are  rarer  in  smears. 

Microcytes  (3,  4,  5,  in  plate). — Erythrocytes,  small  in  comparison 
with  the  average  red  blood-cell  in  the  smear.  They  often  show  crenation 
and  poikilocytosis. 

Macrocytes  ( Megalocytes )  (6,  10,  in  plate).— Erythrocytes,  large  in 
comparison  with  the  average  red  blood-cell.  They  often  show  granular 
degeneration  and  polychromatophilia. 
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Anisocytosis. — Variations  in  size  of  the  erythrocytes. 

Poikilocytes  (11,  15,  in  plate) —Irregular  pear-shaped  forms. 

Crenated  Cells  (16,  17,  in  plate).— Cells  which  have  given  up  some 
of  their  fluid  to  the  serum  or  diluting  fluid,  and  are  wrinkled  in 
consequence. 

Granular  Degeneration  (9,  10,  24,  in  plate),  or  basophilic  degenera¬ 
tion.  The  appearance  of  basic  (blue)  dots  throughout  the  red  cell, 
which  may  be  otherwise  normal,  or  may  be  nucleated,  or  may  show 
polychromatophilia.  It  occurs  in  the  new-born  and  in  severe  anemias; 
especially  in  lead-poisoning,  pernicious  anemia  and  in  anemia  accom¬ 
panying  leukemia.  1 

Polychromatophilia  (7,  10,  in  plate). — A  diffuse  basic  (bluish)  tint 

throughout  the  red  blood-cell. 

Anisocytosis  and  poikilocytosis  may  occur  in  any  anemia,  even  if 
mild  in  type.  Polychromatophilia  may  be  seen  in  any  severe  anemia,  but 
especially  in  lead-poisoning,  pernicious  anemia  and  leukemia.  Crenated 
cells  may  be  found,  to  a  slight  extent,  even  in  normal  blood  and  may  mean 
only  poor  preparation  of  the  specimen. 

Nucleated  Red  Cells  (18,  19,  21,  22,  23,  in  plate).— These  never  occur 
in  normal  blood  except  in  the  1st  year  of  life,  when  an  occasional  normo¬ 
blast  or  megaloblast  may  be  found  after  careful  search.  They  have  been 
reported  present  in  50  per  cent,  of  cases  examined  on  the  1st  day  of  life; 
but  in  only  5  per  cent,  by  the  2nd  day  (Lucas  et  al)A  They  are  found 
in  any  severe  secondary  anemia,  in  chlorosis,  in  primary  pernicious  anemia, 
and  in  leukemia  when  accompanied  by  severe  secondary  anemia. 

Normoblast  (18  in  plate). — A  nucleated  red  blood-cell  of  the  same 
size  as  the  normal  erythrocytes  in  the  smear. 

Microblast  (20  in  plate). — A  nucleated  red  cell  smaller  than  the 

normal  cells.  *  I 

Megaloblast  (21-23  in  plate). — A  nucleated  red  cell  larger  than  the 
normal  cells,  which  is  peculiarly  characteristic  of  primary  anemia,  espe¬ 
cially  of  the  pernicious  type. 

Nucleated  red  cells  have  a  deep-blue  nucleus,  which  may  be  round, 
oval,  dumb-bell  shape,  or  mitotic. 

Reticulated  Red  Cells. — These  have  a  basophilic  reticulum  best 
brought  out  by  vital  staining.  They  are  very  rarely  found  in  normal 
blood,  but  in  anemias  may  appear  in  an  amount  of  from  1  to  2  per  cent. 
In  hemolytic  jaundice  they  reach  10  to  15  per  cent,  of  the  total  red  cells. 

Howell’s  Bodies  are  pinkish  or  bluish,  round  bodies,  made  visible  in 
the  red  cells  by  Giemsa’s  stain,  by  which  method  also  may  be  demon¬ 
strated  Cabot’s  Rings  appearing  as  loops.  Both  of  these  are  found  only 
in  severe  anemias,  and  indicate,  as  do  reticulated  cells,  disturbed  function 
of  the  bone-marrow. 

Blood-platelets  (25,  in  plate). — Small,  basic-staining  bodies,  occurring 
separately  or  in  clumps.  They  are  a  constituent  of  normal  blood. 

Leucocytes. — The  leucocytes  of  normal  blood  are  lymphocytes, 
large  mononuclears,  transitionals,  polymorphonuclear  neutrophiles, 
eosinophiles  and  basophiles. 

Myelocytes  are  leucocytes  found  only  in  abnormal  blood,  except  in 
the  first  few  days  of  life.  Unstained  leucocytes  are  white  or  cream-color. 

Number. — In  the  new-born  15,000  to  20,000  per  c.mm.;  by  2  weeks 
12,000  to  14,000;  until  2  years  about  12,000;  by  puberty  7000  to  9000. 

1  Amer.  Jour.  Dis.  Child.,  1921,  XXII,  525. 


Explanation  of  the  plate  of  Blood-cells  in  Fig.  412.  (Wright’s  method  of  staining  employed. ) 
Erythrocytes:  1,  Normal  erythrocytes;  2,  rouleaux  of  erythrocytes;  8,  4,  5,  microcytes, 
6,  7,  8,  9,  10,  macrocytes;  7,  8,  9,  10,  show  polychromatophilia;  9,  10,  granular  degeneration, 
11,  12,  13,  14,  15,  poikilocytes;  16,  17,  crenated  red  blood-cells;  18,  normoblast;  19,  normo¬ 
blast  extruding  nucleus;  20,  microblast;  21,  22,  23,  megaloblasts ;  24,  granulai  degeneration 

N orma l,  and  Path ologic al 

intermediate  type,  classed  as 

small  lymphocytes;  30,  31,  32,  33,  small  lymphocytes;  34,  30,  30,  transitionals;  37,  38,  39,  40, 
41,  polymorphonuclear  neutrophiles;  42,  43,  44,  45,  eosinophiles;  46,  47,  basophiles  (mast- 
cells) ;  48,  49,  50,  51,  neutrophilic  myelocytes;  52,  53,  eosinophilic  myelocytes;  54,  oo,  o(>, 

basophilic  myelocytes. 
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Anisocytosis- ♦Variations  in  size  of  the  erythrocytes. 
Poikifbcytes  (ATx  15/in) plate).— /^regular  pear-shaped  forms 
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Varieties  of  Erythrocytes  and  Leucocytes  in  Normal  and  Pathological 
Conditions.  (V  right’s  Stain  .) 
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The  variations  in  infancy  and  childhood  are  much  greater  than  in  adult 
life.  There  may  be  a  variation  of  as  much  as  2000  during  the  day. 

Lymphocytes  (29-33,  in  plate). — These  are  small  cells  with  a  single 
nucleus.  They  range  from  the  diameter  of  normal  red  cells  to  consider¬ 
ably  larger  in  the  younger  forms.  The  nucleus  is  generally  round  or 
oval  and  takes  the  basic  stain.  The  protoplasm  is  small  in  amount,  often 
being  present  as  a  thin  rim  of  blue-staining  material  around  the  nucleus. 
In  the  larger  forms  the  protoplasm  is  larger  in  amount  in  comparison 
with  the  nucleus.  Up  to  the  9th  or  10th  month  the  lymphocytes  form 
about  50  to  60  per  cent,  of  the  leucocytes;  then  they  decrease  to  about 
55  per  cent,  during  the  2d  year,  falling  gradually  to  about  40  per  cent, 
in  the  6th  year.  By  the  10th  year  they  are  about  30  per  cent.,  which 
percentage  they  maintain  until  about  puberty,  after  which  they  fall 
to  the  percentage  present  in  the  adult.  Lymphocytosis  is  found  in 
lymphocytic  leukemia,  pertussis,  and  syphilis.  A  relative  increase  is 
seen  in  mumps  and  during  the  stage  of  invasion  of  measles. 

Large  Mononuclears  (26-28;  34-36,  in  plate). — These  cells  vary  from 
12  to  25  mikrons  in  diameter,  with  a  large,  slightly  eccentric  nucleus, 
round,  oval  or  kidney  shaped,  and  a  relatively  large  amount  of  cytoplasm, 
which  may,  however,  contain  a  pseudo-granulation  due  to  the  presence  of 
reticulum  and  a  few  small  basic  granules.  The  large  lymphocyte  may 
have  somewhat  the  same  appearance  due  to  the  presence  of  azure  granules, 
but  the  cytoplasm  of  the  large  lymphocyte  is  homogeneous,  basophilic 
and  does  not  contain  oxidase  granules;  that  of  the  large  mononuclear  is 
less  basophilic. 

A  second  type  of  large  mononuclear  (the  histiocyte)  has  a  softer,  less 
regular  nucleus,  and  an  ameboid  cytoplasm.  It  resembles  the  young 
lymphocyte,  but  the  cytoplasm  is  less  regular  and  the  oxidase  staining 
and  basophilia  differ  as  given  above. 

The  “transitional”  cell  of  Ehrlich  (34-36  in  plate)  was  formerly 
considered  as  a  fore-runner  of  the  polymorphonuclear  neutrophile,  but  it 
is  now  classed  as  a  large  mononuclear.  It  has  a  kidney-shaped  nucleus 
and  the  cytoplasm  may  be  granuloid,  due  to  mitochondria,  vacuoles  and 
unidentified  protoplasmic  granules,  and  takes  the  oxidase  stain. 

The  large  mononuclears  (including  transitionals)  comprise  in  the  first 
2  weeks  of  life  from  10  to  12  per  cent,  of  the  total  number  of  leucocytes. 
By  the  end  of  the  1st  year  they  have  fallen  8  to  12  per  cent.,  from  which 
they  decrease  until  the  time  of  puberty,  when  they  make  about  3  to  5 
per  cent,  of  the  total  number  of  leucocytes. 

Large  mononuclear  leucocytosis  is  present  in  malarial  cachexia, 
measles,  and  acute  lymphocytic  leukemia. 

Polymorphonuclear  Neutrophiles  (37—41,  in  plate).  These  are  a 
little  larger  than  the  average  red  blood-cell.  The  nucleus  is  irregular, 
and  is  made  up  of  from  2  to  5  parts  joined  together  by  narrow  threads  of 
chromatin,  although  occasionally  the  nucleus  is  merely  one  horseshoe¬ 
shaped  mass.  This  last  is  the  type  that  is  not  easily  differentiated  from 
the  transitional  cell.  The  cell-body  stains  faintly  pink  and  contains  small 
neutrophilic  granules,  coloring  neither  strongly  acid  nor  strongly  basic. 
The  normal  percentage  of  polymorphonuclear  cells  during  infancy  and 
childhood  is  about  as  follows:  1st  year  30  per  cent.,  2d  year  30  to  40  per 
cent.,  6th  year  45  per  cent.,  10th  year  55  per  cent.,  at  puberty  about  60 

to  65  per  cent.  .  .  . 

Polymorphonuclear  neutrophiles  are  increased  m  conditions  causing 

an  absolute  leucocytosis,  although  the  relative  percentage  may  be 
increased  without  an  absolute  augmentation  of  the  number  of  leucocytes. 
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Polymorphonuclear  Eosinophiles  (42-45,  in  plate). — These  are  on 
the  average  a  little  larger  than  the  neutrophiles.  The  nucleus  is  like 
that  of  the  polymorphonuclear  neutrophile,  except  that  it  does  not 
stain  quite  as  deeply.  The  cell-body  contains  very  large,  coarse  granules 
which  stain  strongly  with  the  acid  stains,  as  eosin  (red).  The  granules 
are  very  apparent,  fill  the  cell-body,  and  cannot,  when  properly  stained, 
be  mistaken  for  any  other  type  of  granule.  The  eosinophiles  vary  under 
normal  conditions  from  0.5  per  cent,  to  8  per  cent,  of  the  leucocytes, 
the  average  being  2  per  cent,  to  4  per  cent. 

The  commonest  cause  of  eosinophilia  in  childhood  is  the  presence 
of  intestinal  parasites,  as  hook-worm,  oxyuris,  ascaris,  and  tapeworm. 
Various  cutaneous  diseases,  such  as  herpes  zoster,  eczema,  pemphigus, 
and  psoriasis  may  also  cause  eosinophilia.  It  is  usually  present  in 
bronchial  asthma,  and  often  in  infectious  diseases,  such  as  gonorrhea, 
tuberculosis,  and  scarlet  fever.  The  increase  may  be  from  10  per  cent, 
in  some  forms  of  irritation  to  75  per  cent,  or  more  in  the  cases  harboring 
intestinal  parasites. 

Polymorphonuclear  Basophiles  (basophiles;  “mast ’’-cells)  (46,  47, 
in  plate). — These  cells  are  slightly  smaller  than  the  polymorphonuclear 
neutrophile.  The  nucleus  resembles  that  of  this  cell,  but  the  body  of 
the  basophile  contains  fairly  large,  irregular,  round  to  oval,  basic  granules. 
Normally  they  form  0.5  per  cent,  or  less  of  the  leucocytes. 

Basophilia  is  found  in  some  cases  of  chronic  cutaneous  diseases,  in 
bone-tumor,  and  in  myelocytic  leukemia. 

Turks  Irritation  Forms. — These  are  cells  with  a  large,  round  or  oval, 
and  eccentrically  placed  nucleus,  poor  in  chromatin,  often  containing 
nucleoli.  The  protoplasm  is  rather  abundant,  markedly  basophilic  and 
usually  vacuolated.  They  appear  in  stimulation  of  the  bone-marrow, 
and  may  be  found  in  small  numbers  in  leukemia,  marked  anemia  and 
occasionally  in  convalescence  from  infectious  disease  or  in  leucocytosis 
from  any  cause. 

Myelocytes  (48-56,  in  plate). — Myelocytes  are  larger  mononuclear 
cells,  at  least  twice  the  diameter  of  normal  red  cells.  The  large  pale 
nucleus  is  round,  oval  or  kidney-shaped,  occupies  at  least  half  of  the  cell, 
and  is  usually  central  or  almost  so.  There  are  three  types  of  mycelocytes, 
the  neutrophilic,  the  eosinophilic  and  the  basophilic,  the  distinction  being 
in  the  type  of  granules  found  in  the  cell-body.  This  distinction  is  the 
same  as  that  which  exists  between  the  various  polymorphonuclear  cells. 
(See  this.) 

Myelocytes  are  not  found  in  normal  blood  after  the  first  weeks  of  life. 
They  occur  in  myelocytic  leukemia;  disease  of  the  bone-marrow;  per¬ 
nicious  anemia;  acute  lymphocytic  leukemia;  anemia  pseudoleukemica 
infantum;  small-pox;  severe  diphtheria  and  severe  septic  infection. 

Eosinophilic  myelocytes  (52,  53,  in  plate)  are  rarely  found  except  in 
myelocytic  leukemia,  cases  of  tumor  of  the  bones  with  involvement  of 
the  marrow,  and  in  anemia  pseudoleukemica  infantum. 

Basophilic  myelocytes  (54-54,  in  plate)  are  rare  even  in  myelocytic 
leukemia. 

Three  other  forms  of  myelocytes  appear  in  the  blood  under  the  same 
conditions  as  those  already  noted.  They  are:  (1)  Myeloblasts ,  the  parent 
cells  of  myelocytes.  They  have  a  basophilic  protoplasm  but  no  granules 
except  when  stained  by  the  peroxidase  method.  The  nucleus  is  as  in 
the  myelocyte,  except  that  it  is  somewhat  paler  and  exhibits  more  irregu- 
arity  in  staining;  (2)  Promyelocytes,  which  are  simply  early  forms  and 
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have  fewer  granules  and  (3)  Metamyelocytes,  which  are  transitional  forms 
between  myelocytes  and  the  polymorphonuclear  cells.  In  these  the 
nucleus  has  passed  the  round  or  kidney-shaped  stage  and  has  indenta¬ 
tions.  The  protoplasm  contains  abundant  granules. 

LEUCOCYTOSIS 

This  title  is  employed  to  designate  an  increase  in  the  proportion  of 
white  blood-cells,  which  may  be  either  physiological  or  pathological. 
It  is  normally  present  in  the  new-born,  and  after  cold  baths,  exercise, 
and  massage.  With  relation  to  the  ingestion  of  food,  a  careful  study1 
in  50  bottle-fed  babies  showed  inconstant  results,  and  oftener  a  diminu¬ 
tion  in  the  number  of  leucocytes  than  an  increase  after  taking  nourishment. 
This  has  been  confirmed  by  others  and  it  renders  Widal’s  hemoclastic 
crisis  test  of  little  or  no  value  in  infancy.  (See  p.  211.)  A  pathological 
leucocytosis  generally  of  the  polymorphonuclear  cells  is  encountered  in 
a  large  number  of  conditions.  This  has  been  referred  to  in  considering 
the  diseases  individually,  but  a  partial  resume  may  be  given  here: 

Leucocytosis  is  especially  important  as  an  evidence  of  inflammation, 
the  increase  being  chiefly  in  the  polymorphonuclear  cells.  It  is  well  seen 
in  pneumonia,  cerebrospinal  fever,  and  diphtheria.  It  is  often  present 
in  scarlet  fever,  rheumatism,  tonsillitis,  variola,  and  erysipelas;  but  is 
usually  absent  in  measles,  rubella,  mumps,  typhoid  fever,  malaria,  grippe, 
and  tuberculosis,  except  tuberculous  meningitis.  It  is  especially  marked 
when  inflammation  is  of  a  suppurative  nature,  provided  the  organism  of 
the  patient  is  showing  a  power  of  reaction ;  and  hence  is  often  observed  in 
appendicitis,  empyema,  sepsis  and  many  other  conditions.  A  lympho¬ 
cytosis  is  seen  in  pertussis  and  is  characteristic  of  some  forms  of  leukemia. 
An  eosinophilia  may  be  observed  in  leukemia,  certain  diseases  of  the  skin 
asthma  and  when  intestinal  parasites  are  present. 

In  determining  the  presence  of  a  leucocytosis,  and  especially  the 
relationship  of  the  polymorphonuclear  cells  to  the  lymphocytes,  the 
normal  daily  fluctuation  and  the  age  of  the  child  must  always  be  con¬ 
sidered,  especially  the  fact  that  the  lymphocytes  are  relatively  more 
numerous  in  infancy  and  early  childhood  than  in  adult  life.  (See  Vol.  I, 
p.  53;  Vol.  II,  p.  758.)  The  discovery  of  leucocytosis  in  disease  is  of 
value  both  from  a  diagnostic  and  from  a  prognostic  point  of  view.  Diag¬ 
nostically  it  confirms  the  presence  or  absence  of  certain  disorders,  or  aids 
in  determining  whether  an  inflammation  is  serous  or  purulent,  the  increase 
of  leucocytes,  and  particularly  of  the  polymorphonuclear  cells,  being 
greater  in  the  latter.  Prognostically  it  indicates,  the  diagnosis  having 
been  previously  determined,  whether  the  organism  of  the  individual  is 
showing  a  proper  degree  of  resisting  power  to  the  disease. 

POLYCYTHEMIA 

The  condition  characterized  by  cyanosis  with  the  presence  of  red 
blood-cells  in  numbers  much  above  normal  is  seen  in  childhood  in  cases 
of  congenital  heart-disease.  (See  p.  383.)  It  may  also  be  observed  as  a 
compensatory  process  in  some  cases  of  acquired  cardiac  or  pulmonary 
disease  and  in  transition  from  a  low  to  a  high  altitude.  A  great  increase 
of  the  red  cells  may  also  occur  in  conditions  of  concentration  of  the  blood, 
as  when  in  infancy  there  has  been  a  loss  of  fluid  from  the  system,  as  a 
result  either  of  repeated  vomiting  or  of  severe  or  long-continued  diarrhea. 

1  Mitchell,  Amer.  Jour.  Dis.  Child.,  1915,  IX,  358. 
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It  occurs  in  poisoning  by  phosphorus  or  carbon  monoxide.  There  is  in 
addition  a  variety  of  polycythemia  associated  with  moderate  enlargement 
of  the  spleen,  viscosity  of  the  blood,  and  a  red  or  bluish  color  of  the  skin  of 
the  body  due  to  great  engorgement  of  the  vessels,  the  symptoms  being 
persistent  and  chronic  and  apparently  not  secondary  to  any  other  condi¬ 
tion.  This  is  a  disorder  described  by  Vaquez,1  among  others,  and  often 
entitled  after  him  “Vaquez’s  disease.”  It  has  also  been  named  “Ery- 
thraemia.”  A  case  in  a  boy  of  12  years  is  reported  by  Minot  and 
Buchman.2  The  subject  has  been  analyzed  and  the  published  cases 
reviewed  especially  by  Weber.3 

BLOOD  IN  ANEMIA 

For  the  convenience  of  ready  consultation  and  comparison  the  follow¬ 
ing  table  (p.  763)  has  been  prepared,  showing  at  a  glance  the  condition 
of  the  blood  in  the  different  varieties  of  anemia  and  leukemia. 

SYMPTOMATIC  ANEMIA 
(Secondary  Anemia ;  Simple  Anemia) 

Etiology. — The  number  and  variety  of  causes  are  large.  They  may 
for  the  most  part  be  divided  into  a  few  groups: 

1.  Hemorrhage. — This  may  be  from  various  regions,  visible  or  con¬ 
cealed,  rapid  or  gradual.  In  the  new-born  it  may  take  place  from  the 
umbilicus  or  other  wound,  or  internally,  or  it  may  occur  in  the  course  of 
the  hemorrhagic  disease  with  or  without  escape  of  blood  from  the  body. 
In  older  infants  and  children  it  may  be  caused  by  certain  intestinal  para¬ 
sites,  or  occur  in  typhoidal  or  other  ulceration  of  the  intestine,  in  scurvy 
or  in  purpura,  and  in  many  other  conditions. 

2.  Debility— Under  this  general  term  are  included  a  large  number  of 
causes.  Infants  may  suffer  from  congenital  asthenia  or  prematurity  and 
be  anemic,  or  be  born  of  anemic  or  debilitated  mothers,  or  be  so  as  the 
result  of  hereditary  syphilis,  or  develop  anemia  without  discoverable 
cause.  It  has  been  widely  believed  that  the  tendency  to  anemia  in  infants 
who  had  been  born  prematurely  depended  upon  the  unusually  small 
amount  of  iron  stored  in  the  liver  at  this  period;  an  amount  even  in  a 
healthy,  normal  infant  claimed  not  sufficient,  after  about  the  end  of  the 
first  6  months  of  life,  to  make  up  for  the  deficiency  of  cow’s  milk  in  iron. 
Among  other  prominent  causes  of  debility  and  anemia  are  rickets;  insuffi¬ 
cient  or  unsuitable  nourishment ;  chronic  digestive  disturbances,  and  lack 
of  fresh  air  or  other  imperfect  hygienic  condition.  The  influence  of  diet  is 
of  very  great  importance.  Children  fed  almost  exclusively  on  milk  during 
the  2nd  year  readily  develop  severe  anemia,  and  the  same  cause  has  been 
claimed  for  the  anemia  often  seen  in  the  latter  half  of  the  1st  year,  the 
cause,  as  stated,  being  assigned  to  the  deficiency  of  iron  in  the  food,  the 
supply  in  the  liver  having  been  exhausted.  Yet  the  theory  of  the  anemia 
being  dependent  upon  a  deficiency  of  iron  in  the  nourishment  or  stored  in 
the  liver  cannot  be  accepted  without  question.  Anemic,  premature 
infants  will  often  recover  from  their  anemic  condition  without  any 
treatment  whatever;  or  improve  rapidly  under  treatment  by  fresh  air; 
and  without  the  administration  of  iron;  and  it  would  appear  more  prob- 

1  Compt.  rend.  soc.  de  biol.,  1892,  XLIV,  384. 

2  Amer.  Jour.  Med.  Sci.,  1923,  CLXVI,  469. 

3  Quart.  Jour,  of  Med.,  1908,  II,  85.  Polycythaemia,  Erythrocytosis  and  Ery- 
thraemia,  1921. 
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able  that  the  disease  in  premature  or  congenitally  asthenic  infants  de¬ 
pends  upon  a  failure  in  the  hemoglobin-metabolism,  or  upon  a  congenital 
weakness  of  the  blood-making  organs.  The  development  of  anemia  attend¬ 
ant  upon  too  large  an  amount  of  milk  in  the  diet,  to  which  reference  has 
been  made,  is  believed  by  some  investigators  to  depend  upon  hemolysis 
resulting  from  the  prolonged  alimentary  damage.  Glanzmann1  suggests 
that  the  hemolysis  is  brought  about  by  the  fat,  which  increases  the  secre¬ 
tion  of  bile  at  the  expense  of  hematin.  Possibly  certain  accessory  food¬ 
stuffs  of  the  vitamin  class  are  lacking  in  an  imperfect  diet,  and  this  may 
be  the  active  agent.  That  the  mere  giving  of  green  vegetables  in  the  1st 
year  does  not  certainly  prevent  the  development  of  anemia  in  all  cases 
was  shown  by  the  experiments  of  Mackey.2  It  is  clear  that  we  are  not 
yet  certain  that  the  occurrence  of  anemia  either  in  prematurely-born 
or  in  full-term,  healthy  infants  is  dependent  upon  a  deficiency  of  iron  in  the 
food,  even  although  it  may  often  be  relieved  by  medication  with  iron. 
Otherwise  it  would  have  been  impossible  in  the  past  for  such  multitudes 
of  infants  fed  practically  on  milk  alone  to  have  reached  the  end  of  the  1st 
year  in  blooming  health.  In  fine,  neither  a  diminution  in  the  usual 
amount  of  iron  nor  faulty  diet  can  be  looked  upon  as  the  principal  cause 
of  anemia,  although  they  are  frequently  the  exciting  factors.  The 
underlying  basis  is  always  a  congenital  or  acquired  constitutional  dis¬ 
turbance  of  the  blood-making  apparatus.  This  seems  to  be  the  only 
reasonable  explanation  of  those  rather  severe  cases  of  anemia,  even  after 
the  period  of  infancy,  which  improve  under  treatment  but  which  are  con¬ 
stantly  relapsing,  in  spite  of  the  failure  to  find  any  sufficiently  explanatory 
cause. 

Still  another  class  of  cases  depends  upon  the  drain  of  long-continued 
albuminous  discharge,  as  seen  in  nephritis  or  in  chronic  suppurative  proc¬ 
esses  and  chronic  diarrhea.  In  older  children  there  may  be  added  to 
these  causes  the  existence  of  chronic  disease  of  the  heart,  or  of  the  debility 
incident  to  rapid  growth,  confinement  in  bad  air,  and  over-work  in  school. 

3.  Toxic  and  Infectious  Causes. — These  may  be  organic  or  inorganic, 
developed  within  the  body  or  entering  it  from  without.  The  action  of 
metallic  poisons  in  causing  anemia  is  infrequent  in  childhood.  Much 
more  important  are  the  toxins  produced  in  the  course  of  various  infectious 
diseases,  especially  diphtheria,  malaria,  and  even  mild  grippal  and  analo¬ 
gous  infections.  Tuberculosis  and  syphilis  are  also  active  agents,  as  are 
the  toxins  arising  from  decomposition  of  the  intestinal  contents  or  gener¬ 
ated  by  intestinal  parasites,  or  possibly  by  some  of  the  internal  glands, 
notably  the  spleen,  and  seen  in  forms  of  hemolytic  icterus.  A  peculiar 
type,  difficult  to  classify  but  perhaps  best  mentioned  here,  is  that  some¬ 
times  following  the  long-continued  administration  of  goat’s  milk  as  the 
sole  food  in  infancy.  (See  Vol.  I,  p.  108.) 

Symptoms. — After  a  severe  single  hemorrhage  there  appear  great 
pallor  and  syncope,  and  even  death  may  result  promptly.  As  a  rule, 
however,  the  anemias  of  children  are  not  due  to  this  cause,  and  the  change 
in  the  blood  comes  on  gradually.  The  prematurely-born  infants,  for 
instance,  do  not  show  at  birth  any  difference  in  the  percentages  of  hemo¬ 
globin  or  red  blood-corpuscles  from  those  seen  in  normal  ones,  but  the 
falling  off  in  both  of  these  respects  is  more  rapid  and  greater  than  in  the 
full-term  infants,  reaching  its  height  at  about  the  3rd  or  4th  month. 
Quite  exceptionally  infants  exhibit  marked  reduction  soon  after  birth. 
The  chief  symptom  of  anemia  as  generally  observed  consists  in  a  gradu- 

1  Jahrb.  f.  Kinderh.,  1916,  LXXXIV,  95. 

2  Lancet,  1923,  II,  165. 
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ally  developing  pallor  of  the  mucous  membrane  and  the  skin.  Although 
the  degree  of  this  indicates  in  a  general  way  that  of  the  anemia,  it  is  often 
deceptive  and  in  no  wise  to  be  depended  upon,  and  especially  the  pallor 
of  the  skin.  This  latter,  particularly  in  later  childhood,  is  often  only  a 
failure  of  the  blood  to  reach  the  surface  properly,  and  is  probably  an 
angioneurosis.  The  amount  of  fatty  tissue  of  the  body  is  not  necessarily 
diminished;  but  the  muscles  are  flabby;  fatigue  comes  on  easily;  there  is 
often  shortness  of  breath;  the  appetite  is  lessened,  and  gastro  intestinal 
disturbances  are  common.  Anemic  murmurs  may  frequently  be  heard 
over  the  base  of  the  heart  and  in  the  vessels  of  the  neck,  and  in  well- 
marked  cases  a  venous  hum  in  the  jugulars.  The  areas  of  the  cardiac 
dullness  is  often  increased;  enlargement  of  the  spleen  is  not  uncommon 
and  the  hands  and  feet  are  cold.  Nervous  symptoms  are  decided, 
especially  in  older  children,  consisting  of  fretfulness,  irritability,  headache 
and  other  neuralgic  pains  elsewhere,  disturbed  sleep,  chilliness,  and 
sometimes  syncopal  attacks.  Infants  with  severe  anemia  may  become 
very  edematous. 

The  Blood.— The  change  in  this  is  often  rapid,  depending  upon  the 
nature  of  the  acting  cause.  The  percentage  of  hemoglobin  is  reduced 
to  60  per  cent,  or  70  per  cent,  in  moderate  cases  and  to  20  per  cent,  or 
30  per  cent.,  or  exceptionally  less,  in  severe  ones.  In  an  instance  of 
wide-spread  subcutaneous  hemorrhage  in  malignant  diphtheria  I  obtained 
a  record  of  10  per  cent.  The  number  of  red  cells  is  also  reduced,  although 
to  a  less  degree,  2,500,000  to  3,500,000  being  seen  in  average  cases,  and 
even  less  than  2,000,000  in  very  severe  ones.  The  low  percentage  of 
hemoglobin  as  compared  with  that  of  the  red  blood-corpuscles  results  in 
a  diminution  of  the  color-index,  but  not  to  the  extent  seen  in  chlorosis. 
The  red  blood-cells  are  paler  than  normal  and  in  severe  cases  there  is 
anisocytosis,  poikilocytosis,  and  a  few  normoblasts,  megaloblasts  and 
megalocytes.  The  resistance  of  the  corpuscles  to  hypotonic  salt  solutions 
is  not  constant,  but  is  liable  to  be  decreased  (Hill).1  The  leucocytes  may 
be  moderately  increased  in  number,  but  generally  are  unaffected,  unless 
by  the  primary  disease.  The  platelets  are  not  decreased  unless  the  ane¬ 
mia  is  unusually  severe,  or  when  it  follows  infectious  diseases.  They  are 
increased  in  number  during  the  period  of  regeneration. 

Course  and  Prognosis. — A  single  severe  hemorrhage  may  prove 
immediately  fatal.  If  not,  there  is  usually  a  rapid  restoration  of  the 
normal  condition  of  the  blood;  but  sometimes  a  more  persistent  anemia 
develops  similar  to  that  following  other  causes.  The  prognosis  of  second¬ 
ary  anemia  of  a  chronic  form  depends  in  general  upon  the  cause.  The 
removal  of  this  is  necessary  to  establish  a  cure  of  the  anemic  condition. 
Few  cases  die  directly  as  the  result  of  the  anemia,  but  oftener  fiom  some 
complicating  disease,  the  power  of  resistance  to  which  the  condition  o 

the  blood  has  naturally  diminished. 

Diagnosis. — The  diagnosis  is  based  upon  the  blood-changes  and  tne 
symptoms  described,  and  the  discovery  of  a  cause  to  which  the  anemia 
is  secondary.  The  differential  diagnosis  from  other  forms  of  anemia  wi 

be  discussed  when  considering  these.  ,.  , 

Treatment. — Search  for  and  removal  of  the  cause  is  the  first  objec 
sought.  In  this  direction  particular  attention  is  to  be  given  to  t  e  ie 
and  hygiene,  including  the  supply  of  abundant  nourishing  foo  ,  given 
frequently  if  the  appetite  is  diminished;  massage,  the  remova  o  any 
possible  source  of  infection;  the  avoidance  of  nervous  stiam  m  sc  oo  , 

1  Arch.  Inter.  Med.,  1915,  X\  I,  809. 
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the  insisting  upon  life  in  the  open  air,  and  the  like.  An  excess  of  milk 
must  be  avoided,  and  the  administration  started  of  carbohydrates  and  of 
green  vegetables  if  the  age  permits.  Infants  as  young  as  6  months  suffer¬ 
ing  from  decided  anemia  may  well  have  some  of  the  latter  added  to  the 
diet,  best  in  the  form  of  thin  gruel  or  puree.  Meat  and  eggs  should  be 
added  as  soon  as  possible.  Especially  important  in  addition  to  this 
treatment,  in  cases  where  the  cause  cannot  be  found  or  cannot  be  removed, 
are  remedies  to  improve  the  condition  of  the  blood.  Here  iron  in  some  form 
heads  the  list.  To  be  efficient  it  must  be  administered  in  sufficiently  large 
doses.  Among  the  preparations  especially  suitable  for  infants  and  small 
children  are  the  pyrophosphate,  lactate,  citrate,  and  saccharated  carbon¬ 
ate.  A  number  of  organic  preparations  of  iron  are  on  the  market,  some 
of  them  highly  praised.  It  is  questionable  in  my  mind  whether  they 
equal  in  value  those  mentioned,  and  their  iron-content  is  relatively  less. 
To  older  children  may  well  be  given  mass,  ferri  carb.  (Vallet’s  mass),  pil. 
ferri  carb.  (Blaud’s  pill)  or  ferrum  reductum.  There  has  been  much  dis¬ 
cussion  regarding  the  value  of  iron  in  this  disease.  Certainly  in  many 
instances  its  action  is  disappointing;  but  practical  experience  shows  that 
in  many  others  it  is  of  the  greatest  service.  This  is  particularly  true  of 
the  cases  where  the  chief  trouble  is  with  the  deficiency  of  hemoglobin. 
With  regard  both  to  the  administration  of  iron  and  to  the  limiting  of 
milk,  what  has  been  said  under  etiology  should  be  carefully  considered, 
and  dependence  not  placed  in  treatment  upon  either  of  these  procedures 
alone.  Useful  tables  showing  the  iron-content  of  certain  foods  are  pub¬ 
lished  by  Lehndorff1  and  by  Hill;2  the  latter  quoted  as  follows: 

Table  110. — Iron-content  of  Food 

Human  milk .  1  litre .  0.55  mgm. 

Cow’s  milk .  1  litre .  0.17  mgm. 

Egg-yolk .  1  litre .  1.4  mgm. 

Spinach .  1  level  tablespoonful  0 . 59  mgm. 

Beef-juice .  1  ounce. . .  0.20  mgm. 

Prune-sauce .  1  level  tablespoonful  0.70  mgm. 

Oatmeal .  1  level  tablespoonful  0 . 10  mgm. 

Rice .  1  level  tablespoonful  0.05  mgm. 

In  many  cases  arsenic  is  of  avail,  alone  or  in  combination  with 
iron.  For  this  purpose  the  liquor  potassii  arsenitis  may  be  used. 
In  obstinate  cases  good  results  are  often  obtained  through  the 
administration  of  arsenic  and  iron  hypodermically  or  intramuscu¬ 
larly.  The  following  formula  is  serviceable:  Ferri  citras  viridis 
gr.  1  (0.065),  sodii  cacodylas  gr.  (0.03),  sodii  glycerophosphas  gr. 
1}*2  (6.1),  aqua  to  make  m.  15  (0.9).  This  solution  should  be  sealed  in 
ampoules,  and  an  injection  of  this  amount  given  daily  or  every  other  day. 
Infants  may  receive  from  ^  to  1  grain  (0.03  to  0.065)  of  the  iron  and  from 
3^2  1°  H  grain  (0.005  to  0.008)  or  more  of  the  cacodylate.  Some  cutane¬ 
ous  irritation  and  rise  of  temperature  occasionally  result,  in  which  event 
the  treatment  may  be  omitted  for  a  few  days.  Still  other  cases  are 
especially  aided  by  cod-liver  oil;  and  in  some  instances  I  have  had  good 
results  only  after  the  administration  of  bone-marrow  in  addition  to  the 
treatment  with  iron.  This  may  be  combined  with  splenic  extract 
(Leake  and  Leake).3  Germanium  dioxide  has  not  proven  of  any  value 
in  our  hands.  In  severe  cases  of  anemia  good  is  said  to  be  obtained  from 
hypodermic  injections  of  any  foreign  serum,  1  c.c.  (0.03  fl.  oz.)  of  horse- 

1  Monatsschr.  f.  Kinderheilk.,  1922,  XXIV,  41. 

2  Bost.  Med.  and  Surg.  Jour.,  1924,  CXCI,  342. 

3  Jour.  Pharm.  and  Exper.  Therap.,  1923,  XXII,  75. 
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serum  being  given  daily  (Behrendt).1  Very  serviceable  is  transfusion 
or  intraperitoneal  injection  of  human  blood.  We  have  seen  this  promptly 
efficacious  after  iron,  arsenic  and  special  diet  had  failed. 

Improvement  is  sometimes  rapid,  but  often  slow;  and  the  treatment 
may  need  to  be  long-continued  without  permitting  of  discouragement. 
Relapse  is  very  likely  to  occur  if  treatment  is  stopped  early  after  apparent 
cure. 

LeishMan’s  Anemia.  Infantile  Kala-azar. — In  this  connection  brief 
reference  may  be  made  to  a  form  of  infectious  secondary  anemia  seen  in 
tropical  countries  and  in  the  Mediterranean  basin,  and  especially  liable 
to  attack  children  chiefly  in  the  first  3  years  of  life.  It  has  been  increasing 
rapidly  in  Italy,  and  Jemma2  reported  on  110  cases  in  children  seen  by 
him  in  Palermo  during  5  years.  Cases  developing  in  France  have  been 
reported  by  Labbe,  Targhetta  and  Ameuille3  and  by  d’Olesnitz,  Daumas, 
Liotard  and  Puech.4  Talbot  and  Lyon5  observed  the  first  case  in  the 
United  States,  and  Faber  and  Schussler6  published  2  others.  The 
cause  is  the  entrance  into  the  body  of  a  flagulated  microorganism  of  the 
Leishmania  group.  This  is  found  in  enormous  numbers  in  the  liver  and 
bone-marrow.  The  symptoms  consist  of  an  irregular  fever  of  sudden 
onset;  emaciation;  cachexia;  great  enlargement  of  the  spleen  and  later  of 
the  liver,  and  anemia.  The  skin  is  irregularly  sallow  and  pigmented  and 
may  be  icteric.  There  may  be  swelling  and  pain  in  the  joints.  The  blood 
exhibits  the  changes  seen  in  other  forms  of  secondary  anemia,  but  without 
increase  of  the  total  number  of  the  leucocytes,  and  often  a  marked 
leucopenia,  although  the  lymphocytes  are  relatively  increased,  and 
eosinophilia  is  usually  absent.  The  duration  is  several  months  or  years, 
and  the  prognosis  is  very  unfavorable  without  treatment.  Antimony 
was  recommended  by  Jemma7  and  Caronia,8  and  given  intravenously,  and 
has  later  been  tried  by  many  others  and  proven  very  efficacious.  From  3 
to  4  c.c.  (0.09  to  0.12  fl.  oz.)  of  a  freshly  prepared  2  per  cent,  solution  of 
antimonium  and  potassium  tartrate  may  be  injected  intravenously  for 
every  10  pounds  (4.5  kg.)  of  the  body- weight  (Roger).9  Splenectomy  was 
recommended  by  de  Souza.10 


CHLOROSIS 

(Chlorotic  Anemia;  Infantile  Chlorosis,  Oligochromemia) 

This  disease  has  often  been  regarded  as  a  primary  anemia,  occurring 
almost  exclusively  in  females  and  not  before  the  age  of  puberty.  It  is, 
however,  admitted  that  the  symptoms  of  chlorosis  in  general  do  not  differ 
materially  from  those  of  other  forms  of  severe  anemia,  and  especially  that 
the  diagnosis  depends  upon  the  blood-picture,  which  shows  a  great 
diminution  in  the  percentage  of  hemoglobin,  yet  with  but  little  if  any  in 
that  of  the  erythrocytes.  If  this  is  true,  then  a  condition  with  the  symp¬ 
toms  of  anemia  and  this  characteristic  blood-picture  should  be  called 
chlorosis  at  whatever  age  it  may  occur.  It  is,  in  fact,  by  no  means 

1  Arch.  f.  Kinderheilk.,  1922,  LXXI,  94. 

2  Monatsschr.  f.  Kinderheilk.,  Orig.,  1914,  XII,  659. 

3  Brit.  Jour.  Child.  Dis.,  1918,  XV,  120. 

4  Arch,  de  med.  des  enf.,  1925,  XXVIII,  273. 

5  Amer.  Jour.  Dis.  Child.,  1918,  XVI,  154. 

6  Jour.  Amer.  Med.  Assoc.,  1923,  LXXX,  93. 

7  La  Pediat.,  1916,  XXIV,  1;  1923,  XXXI,  633. 

8 La  Pediat.,  1916,  XXIV.  65. 

9  Brit.  Med.  Jour.,  1915,  II,  197;  1916,  I,  301. 

10  Arch,  de  med.  des  enf.,  1915,  XVIII,  349. 


768 


THE  DISEASES  OF  CHILDREN 


limited  to  adolescence  or  adult  life,  but  is  encountered  very  frequently  in 
childhood  and  infancy.  Whether  the  disorder  is  brought  about  in  differ¬ 
ent  ways,  depending  upon  the  period  of  life,  is  an  interesting  theoretical 
question,  but  not  a  practical  one.  The  blood-picture  is  the  same. 

With  this  in  view  no  special  reference  is  made  here  to  the  condition 
exhibiting  the  characteristic  blood-picture  as  seen  after  puberty,  but  only 
the  incidence  in  earlier  life  taken  into  consideration. 

Etiology. — The  disease  is  frequent  even  in  infancy,  and  the  pre¬ 
mature  or  congenitally  asthenic  infants  are  particularly  predisposed  to 
an  anemia  of  this  type.  The  relationship  to  possible  causes  has  already 
been  considered  in  discussing  the  ordinary  symptomatic  anemia  (p.  762). 
In  older  infants  and  children  who  have  been  born  at  full  term  it  may  be 
dependent  upon  various  debilitating  conditions,  especially  rickets,  over¬ 
work  at  school,  lack  of  fresh  air,  and  particularly  improper  diet,  prominent 
here  being  a  too  exclusive  employment  of  milk  after  the  1st  year  of  life. 
This  alimentary  anemia  is  especially  likely  to  be  of  the  chlorotic  type. 
As  with  the  anemia  already  described,  the  influence  of  a  deficiency  of  iron 
in  the  food  as  a  cause  of  the  disease  is  undecided,  although  it  is  certain 
that  the  administration  of  iron  quickly  effects  a  cure  in  most  cases.  The 
influence,  too,  of  deficiency  in  the  accessory  food-stuffs  is  to  be  considered. 
The  greatest  factor,  however,  at  any  time  of  life  appears  to  be  a  constitu¬ 
tional  predisposition. 

Symptoms.  Blood. — The  symptoms  in  early  life  do  not  differ 
materially  from  those  seen  in  other  forms  of  simple  anemia.  The  condi¬ 
tion  of  the  blood  is,  however,  characteristic.  The  principal  features  are 
a  lowered  specific  gravity  and  a  marked  diminution  in  the  percentage  of 
hemoglobin,  frequently  to  30  or  40  per  cent.,  while  the  number  of  red 
blood-corpuscles  is  little  if  at  all  reduced,  although  they  are  much  paler 
than  normal.  The  color-index  is  thus  lower  than  in  any  other  form  of 
anemia.  There  is  generally  no  alteration  in  .the  number  of  white  cells, 
but  that  of  the  lymphocytes  is  usually  relatively  increased.  In  severe 
cases  there  may  be  poikilocytosis  and  occasionally  a  few  normoblasts. 
The  platelets  are  increased. 

Course  and  Prognosis. — The  prognosis  is  usually  excellent.  There 
is  no  hemic  disease  occurring  in  early  life  which  so  readily  yields  to  treat¬ 
ment  in  most  cases ;  but  to  this  there  are,  of  course,  exceptions,  and  depend¬ 
ence  upon  drugs  alone  would  be  an  error.  Careful  search  should  be  made 
for  the  cause;  because  even  in  those  instances  in  which  improvement  is 
rapid  under  direct  treatment  of  the  symptoms,  relapse  is  very  liable  to 
occur.  In  some  cases  no  impression  at  all  can  be  made  upon  the  condition 
until  the  ultimate  cause  is  discovered  and  removed. 

Treatment. — This  is  usually  very  satisfactory  in  uncomplicated 
cases.  In  those  in  which  an  excessive  use  of  milk  or  other  fault  in  the  diet 
is  the  agent,  improvement  in  the  blood-picture  may  rapidly  follow  a 
radical  change  in  the  diet.  In  others,  where  no  decided  dietetic  fault  is 
apparent,  the  administration  of  iron  in  full  doses  frequently  produces  a 
rapid  or  gradual  improvement  in  the  percentage  of  hemoglobin.  This 
has  been  the  experience  of  many  observers,  and  we  have  frequently  seen 
recovery  promptly  take  place  without  any  other  treatment,  neither  diet 
not  hygiene  being  altered  in  any  respect.  In  what  way  the  iron  acts  is 
uncertain;  possibly  by  increasing  the  available  hemoglobin;  possibly  by 
a  stimulation  of  the  bone-marrow  and  the  production  of  new  and  normal 
red  cells  (Nageli).1  It  has  repeatedly  been  observed  that  full  doses  of 

1  Schweiz,  med.  Wochenschr.,  1920,  No.  31,  661. 
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iron  are  required,  as  though  a  quantity  normal  for  the  needs  of  the 
economy  in  health  was  being  destroyed  or  rendered  useless  in  some  way. 

SICKLE-CELL  ANEMIA 

This  type  of  anemia  seems  to  be  a  distinct  clinical  entity,  characterized 
by  the  occurrence  of  sickle-shaped  red  blood-cells.  It  was  first  described 
by  Herrick.1  Huck2  was  able  to  collect  only  4  recorded  cases,  to  which  he 
added  4.  Sydenstricker,  Mulherin  and  Houseal3  recorded  instances  of 
the  disease,  and  later  Sydenstricker4  reported  on  80  cases.  The  subject 
is  reviewed  by  Graham.5 

Etiology.— The  disease  occurs  entirely  in  the  Negro  race,  and 
usually  only  in  the  Southern  States.  A  case  is  reported,  however,  by 
Moser  and  Shaw6  in  an  adult  Negro  who  had  always  lived  in  Kansas,  South 
Dakota  or  Nebraska.  It  affects  all  ages,  and  the  peculiar  changes  in  the 
blood  have  been  found  at  birth.  Sex  exerts  no  influence.  There  is  a 
strong  familial  and  hereditary  tendency,  and  it  is  usually  possible  to  find 
the  condition  in  other  members  of  the  family.  According  to  Sydenstricker 
it  is  probably  a  hereditary  defect  of  the  blood-forming  organs,  with  a 
resulting  change  in  the  red  blood-cells  which  predisposes  to  hemolysis  and 
phagocytosis.  Attempts  to  discover  the  cause  of  the  disease  have  met 
with  failure. 

Pathological  Anatomy. — In  necropsies  on  patients  dying  during 
the  active  phase  of  the  disease,  it  has  been  found  that  the  thymus  is  often 
large  but  otherwise  not  abnormal ;  a  general  hyperplasia  of  the  lymphade- 
noid  tissue  present;  the  liver  large  and  the  cells  usually  poorly  defined 
and  more  granular  than  normal,  with  slight  round-celled  infiltration  and 
numerous  small  areas  of  brown,  granular,  iron-free  pigmentation;  the 
spleen  generally  small  and  congested  and  containing  iron-free  pigment; 
the  bone-marrow  abundant,  bright-red,  and  with  a  diminution  in  the 
amount  of  fat,  but  an  increase  in  the  leucocytic  elements  and  in  the 
erythrocytes,  many  of  the  latter  being  sickle-shaped  and  elongated. 

Symptoms. — During  the  latent  phase  there  may  be  few  symptoms, 
but  the  patient  will  exhibit  a  greenish-yellow  discoloration  of  the  sclerse, 
general  adenopathy  and  slight  enlargement  of  the  liver.  The  spleen  is 
seldom  palpable.  During  the  active  phase  all  the  general  signs  of  anemia 
are  present,  and  in  addition  there  are  pains  in  the  muscles  and  joints  and 
attacks  of  nausea  and  vomiting  accompanied  by  pain  in  the  region  of  the 
spleen.  Slight  fever  may  occur.  The  urine  both  during  the  latent  and 
active  phases  may  contain  urobilin  but  no  bile.  The  blood  in  the  latent 
phase  may  show  no  evidence  of  anemia,  but  the  characteristic  sickle¬ 
shaped  and  elongated  erythrocytes  are  always  found,  and  phagocytosis 
of  these  cells  by  endothelial  mononuclear  and  by  polymorphonuclear 
cells  is  usually  observed.  The  sickle-form  may  develop  only  after  sealed 
wet  preparations  of  the  blood  have  been  allowed  to  stand  for  several 
hours.  During  the  active  phase  there  is  a  reduction  in  erythrocytes  and 
hemoglobin,  and  many  sickle-shaped  cells  are  observed,  up  to  20  per  cent, 
or  more  of  the  total  red  count.  The  resistance  of  the  erythrocytes  to 
hypotonic  sodium  chloride  solutions  is  slightly  increased.  A  few  normo¬ 
blasts  and  myelocytes  may  be  present  and  polychromatophilia  and  poi- 

#  1  Arch.  Int.  Med.,  1910,  VI,  517. 

2  Johns  Hopk.  Hosp.  Bull.,  1923,  XXXIV,  335. 

3  Amer.  Jour.  Dis.  Child.,  1923,  XXVI,  132. 

4  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXIII,  12. 

5  Arch.  Int.  Med.,  1924,  XXXI\ ,  778. 

6  Jour.  Amer.  Med.  Assoc.,  1925,  LXXXIV,  507. 
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kilocytosis  are  seen.  Tht  leucocytes  increase  in  number  up  to  about 
20,000,  the  differential  count  showing  nothing  characteristic.  The  blood- 
platelets  and  the  reticulated  cells  are  normal  or  slightly  increased.  The 
blood-serum  may  contain  urobilin  and  bilirubin. 

Prognosis. — The  patient  may  die  during  the  acute  phase,  this 
possibility  being  more  likely  the  younger  the  subject.  Some  of  the  cases 
apparently  remain  entirely  latent,  although  minor  causes,  such  as  slight 
hemorrhage,  acute  infections  and  the  like,  which  would  have  little  effect 
in  a  normal  individual,  are  likely  to  precipitate  active  phases. 

Treatment. — This  consists  in  the  ordinary  measures  indicated  for 
anemia  when  this  symptom  is  present.  In  severe  stages  transfusion  may 
be  advisable.  Nothing  has  any  effect  in  causing  disappearance  of  the 
sickle-cells. 

PERNICIOUS  ANEMIA 
(Crytogenetic  Anemia) 

By  this  title  is  designated  an  anemia,  believed  to  be  primary,  of  a 
most  severe  type  and  progressively  increasing;  often  called  idiopathic 
and  exhibiting  characteristic  blood-changes.  The  first  clear  description 
was  given  of  it  by  Addison1  in  1855. 

Etiology. — The  nature  and  causes  are  not  certainly  understood,  and 
this  is  particularly  true  of  childhood.  It  is  very  rarely  seen  in  early 
life,  especially  in  infancy,  some  of  the  reported  cases  having  been  atypical 
and  probably  symptomatic  in  nature.  There  is  reason,  however,  to 
believe  that  others  are  genuine  instances.  Statistics  as  to  the  frequency 
vary  with  the  criteria  influencing  the  writers,  but  in  any  event  the  number 
is  small.  Monti  and  Berggrlin2  collected  16  cases  in  children.  Cabot3 
estimated  that  a  careful  study  showed  less  than  10  well-authenticated 
cases  occurring  in  the  1st  decade.  A  hereditary  factor  seems  to  be  present 
in  some  instances.  At  least  1  case  in  an  infant  and  another  in  an  older 
child  have  come  under  my  own  observation,  in  which  the  diagnosis  seemed 
reasonably  certain,  but  there  was  no  post-mortem  examination.  Among 
the  many  causes  mentioned  are  a  primary  disease  of  the  bone-marrow;  a 
defective  hemogenesis;  the  hemolytic  action  of  some  poison  absorbed 
from  the  alimentary  tract,  as  especially  urged  by  Hunter;4  the  toxin  of 
bacillus  Welchii  (Kahn  and  Torrey);5  syphilis;  severe  rickets;  bothrio- 
cephalus  latus  and  the  anchylostoma ;  and  atrophy  of  the  gastric  mucous 
membrane.  It  is  disputed  whether  cases  apparently  dependent  upon 
some  of  these  causes  are  not  to  be  excluded  from  the  category  of  pernicious 
anemia  and  to  be  designated  symptomatic,  even  though  the  clinical 
symptoms  and  the  blood-picture  are  characteristic.  Strictly  speaking 
they  should  not  be  included  here. 

Pathological  Anatomy. — There  is  found  at  autopsy  an  extreme 
pallor  of  all  the  internal  organs,  with  capillary  hemorrhages;  fatty  degen¬ 
eration  of  the  cardiac  muscle  and  often  of  the  kidneys  and  liver;  and  an 
unusual  deposit  of  iron  in  the  cells  of  the  liver.  There  is  evidence  of  a 
marked  hemolysis  taking  place  during  life,  and  evidence,  too,  of  an 
increased  and  perverted  blood-formation.  In  a  study  made  by  Burr 

1  Constitutional  and  Local  Effects  of  Disease  of  the  Suprarenal  Capsules. 

2  Die  chronische  Anamie  im  Kindersalter,  1892,  102. 

3  Osier  and  McCrae,  Modern  Medicine,  1915,  IV,  620. 

4  Lancet,  1888,  II,  555. 

5  Proc.  Soc.  Exper.  Biol,  and  Med.,  1925,  XXIII,  8. 
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and  myself1  upon  the  liver  in  a  large  number  of  anemic  conditions,  there 
was  never  in  any  other  disorder  a  deposit  of  iron  comparable  in  any 
degree  with  that  seen  in  pernicious  anemia.  It  is  present  also  in  the 
spleen,  kidneys,  blood-vessel  walls  and  central  nervous  system  to  a 
limited  extent.  The  marrow  of  the  long  bones  is  changed  to  red  marrow, 
but  this  is  not  characteristic  since  we  were  able  to  produce  it  experimen¬ 
tally  by  repeated  bleedings.  In  any  event  it  is  a  normal  condition  in 
infants.  There  are  very  commonly  degenerative  changes  in  the  posterior 
columns  of  the  spinal  cord. 

Symptoms.  The  symptoms  develop  slowly  or  sometimes  rapidly 
and  are  those  characteristic  of  any  very  severe  anemia.  There  are 
prostration;  debility;  headache;  gastrointestinal  disturbances,  including 
vomiting,  often  diarrhea,  and  loss  of  appetite;  faintness  and  dyspnea 
on  exertion.  There  is  usually  an  absence  or  diminution  of  the  free 
hydrochloric  acid  in  the  gastric  contents.  The  skin  and  mucous  mem¬ 
brane  are  very  pale,  the  former  exhibiting  a  slightly  yellow  tint.  There  is 
no  necessary  emaciation.  Edema  is  frequently  present,  especially  about 
the  ankles  and  feet,  and  there  is  often  fever.  Anemic  murmurs  are  audible 
oyer  the  heart,  the  pulse  is  increased  in  rate,  and  palpitation  and  cardiac 
dilatation  are  observed.  Hemorrhages  from  the  skin  and  from  the 
mucous  membranes  are  of  comparatively  frequent  occurrence.  The  urine 
is  scanty  and  pale,  or  dark-colored  from  urobilin.  There  is  sometimes  in 
children  a  moderate  enlargement  of  the  spleen  to  be  felt  on  palpation. 

Blood. — The  characteristic  features  are  a  watery  condition  with  low¬ 
ered  specific  gravity,  diminished  coagulability,  and  a  great  reduction 
of  hemoglobin  reaching  30  per  cent,  or  lower.  The  percentage  of  eryth¬ 
rocytes  is  still  more  diminished,  the  number  being  sometimes  as  low  as 
1,000,000  or  less.  As  a  result  of  this  condition  the  color-index  remains 
at  or  about  1,  or  even  is  slightly  higher.  In  no  other  form  of  anemia  is 
this  the  case.  The  red  blood-cells  do  not  form  rouleaux;  their  size  is 
very  variable,  but  they  average  larger  than  normal;  and  poikilocytes, 
megaloblasts,  and  normoblasts  are  present.  Microcytes  are  often  found 
in  considerable  numbers,  and  there  is  a  decided  preponderance  of  mega- 
locytes.  The  presence  of  these  altered  blood-cells  constitutes  one  of 
the  chief  characteristics  of  the  disease.  The  number  of  leucocytes  is 
diminished,  especially  of  the  polymorphonuclear  cells,  while  the  percentage 
of  lymphocytes  remains  about  normal,  and  a  few  myelocytes  may  be 
found.  The  resistance  of  the  red  cells  to  hypotonic  salt  solutions  is 
increased.  The  platelets  are  diminished. 

Course  and  Prognosis. — The  course  of  the  disease  is  usually 
progressively  onward,  with  advancing  weakness,  apathy,  and  destruction 
of  the  blood.  Exacerbations  and  temporary  remissions  occur,  the 
symptoms  improving  during  the  latter,  and  the  condition  of  the  blood  as 
well.  The  duration  may  be  as  much  as  a  year,  but  is  often  only  a  few 
months.  Not  all  cases,  however,  end  fatally,  and  instances  which  appear 
to  have  been  undoubtedly  pernicious  anemia  have  terminated  in  recovery. 

Diagnosis. — This  rests  especially  upon  the  extreme  anemia;  great 
reduction  of  red  blood-cells  and  of  the  hemoglobin,  yet  with  the  high 
color-index  of  the  blood;  the  presence  of  megaloblasts  in  considerable 
numbers;  and  the  lack  of  increase  of  leucocytes.  It  is  to  be  remembered 
that  megaloblasts  in  small  numbers  may  occur  in  other  severe  anemias, 
especially  in  young  children.  The  increased  resistance  of  the  red  cells 
to  hypotonic  salt  solution  is  in  marked  contrast  to  the  condition  obtaining 

1  Transac.  Assoc.  Amer.  Phys.,  1891,  VI,  239. 
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in  the  anemia  of  hemolytic  icterus.  It  is  to  be  noted  that  pernicious 
anemia,  especially  as  it  occurs  in  children,  in  some  cases  appears  to  be 
allied  to  other  diseases  of  the  blood,  and  capable  seemingly  of  being 
transformed  into  them,  although  it  is  doubtful  whether  such  transforma¬ 
tion  of  one  hemic  disease  to  another  ever  actually  occurs.  In  1  instance 
under  my  observation  the  blood-picture  was  at  first  that  of  pernicious 
anemia,  but  the  child  later  developed  a  typical  and  fatal  leukemia. 

Treatment. — Careful  search  should  be  made  for  a  possible  cause, 
such  as  intestinal  parasites  or  alimentary  intoxication,  in  the  hope  that 
the  diagnosis  may  be  a  mistaken  one.  In  addition  the  dietetic  and 
hygienic  measures  recommended  for  symptomatic  anemia  should  be 
followed.  Of  all  remedies  intended  for  a  direct  action  upon  the  blood, 
arsenic  offers  the  best  hope.  This  should  be  given  in  gradually  increas¬ 
ing  amounts,  until  a  fairly  large  dosage  is  reached.  It  may  be  combined 
with  iron  and  given  hypodermically  as  in  secondary  anemia.  (See  p. 
766.)  Injection  of  foreign  serum  and  transfusion  of  blood  may  be  tried. 
D’Espine1  reports  2  cases  successfully  treated  with  blood-serum  from 
animals  at  the  height  of  the  regeneration  after  extensive  bleeding.  With 
regard  to  transfusion,  owing  to  the  presence  of  some  hemolytic  substance, 
it  is  sometimes  extremely  difficult  to  find  a  suitable  donor.  The  proce¬ 
dure  in  any  event  gives  only  temporary  improvement.  McLaughlin2 
claims  to  have  produced  remissions  by  intravenous  injections  of  mercuro- 
chrome.  Splenectomy  has  repeatedly  been  practised  in  adults  with 
subsequent  improvement;  but  this  appears,  as  a  rule,  to  be  only 
temporary. 


APLASTIC  ANEMIA 
(Anemia  Gravis) 

This  is  an  uncommon  form  of  anemia  allied  to  pernicious  anemia 
in  many  of  its  symptoms,  but  differing  essentially  in  the  fact  that  the 
bone-marrow  fails  to  develop  evidences  of  the  regenerative  hyperplasia 
of  that  disease.  Whether  the  two  conditions  are  but  forms  of  the  same 
malady  has  not  been  definitely  determined.  The  disorder  was  first 
described  by  Ehrlich.3  As  seen  in  children  it  has  been  studied  especially 
by  Kleinschmidt,4  who  added  4  cases  personally  observed  to  the  4  instances 
in  children  collected  by  Hirschfeld.5  A  case  in  an  infant  of  2  years  is 
reported  by  Heubner.6  A  critical  review  made  by  Herrman7  lists  21 
cases  reported  in  children,  none  under  2  years  of  age.  The  cause  is 
entirely  obscure.  The  characteristic  lesion  consists  in  a  disappearance 
of  the  erythroblastic  tissue  of  the  marrow,  which  is  either  intensely  yellow, 
or,  if  still  presenting  any  reddish  color,  is  shown  by  microscopical  examina¬ 
tion  to  be  extremely  poor  in  cellular  elements.  The  symptoms  are  for 
the  most  part  those  of  pernicious  anemia,  but  with  a  much  greater  tendency 
to  hemorrhage  into  the  skin  or  from  the  mucous  membranes.  Urobilin 
was  not  found  in  the  urine  of  any  of  the  reports  collected  by  Herrman. 
The  course  is  rapid  without  remissions,  and  death  usually  occurs  in  a 

1  Rev.  mens,  de  la  Suisse  rom.,  1918,  XXXVIII,  461. 

2  Jour.  Iowa  State  Med.  Soc.,  1925,  XV,  313. 

3  Charite  Annalen,  1887,  XIII,  300. 

4  Jahrb.  f.  Kinderheilk.,  1915,  LXXXI,  1. 

5  Folia  haematologica,  1911;  Archiv,  XII,  349. 

6  Folia  hematologica,  1915;  Archiv,  XIX,  347. 

7  Amer.  Jour.  Dis.  Child.,  1922,  XXIII,  484. 
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few  months.  Recovery,  however,  is  reported  by  Beneke,1  Parkinson2  and 
Herrman.3 

Blood. — The  appearance  of  the  blood  is  very  characteristic.  The 
erythrocytes  are  much  diminished  in  number  as  in  pernicious  anemia, 
but,  differing  from  this  disease,  there  are  few  if  any  normoblasts  or  mega- 
loblasts,  and  no  poikilocytosis,  anisocytosis  or  polyehromatophilia.  The 
color-index  is  usually  low,  but  to  this  there  are  exceptions.  The  number 
of  leucocytes  is  even  lower  than  in  pernicious  anemia,  with  a  marked 
relative  increase  of  lymphocytes.  The  platelets  are  greatly  diminished 
and  the  coagulation-time  and  bleeding-time  prolonged. 


PSEUDOLEUKEMIC  ANEMIA 


(Splenic  Anaemia.  Anaemia  Splenica  Infantum.  Anaemia  Infantum 

Pseudoleucaemica) 


The  relationships  of  this  not  infrequent  disorder  have  been  the  subject 
of  much  discussion.  It  has  been  regarded  as  a  primary  disease  of  the 
blood  by  some,  and  as  secondary  by  others;  as  closely  related  to  leukemia; 
or  as  representing  in  infancy  the  pernicious  anemia  of  adults.  The 
decided  splenic  enlargement  has  allied  it  to  disorders  of  the  spleen.  That 
it  exists  at  all  as  an  independent  disease  is  with  much  reason  disputed. 
It  is,  however,  at  least  a  convenient  clinical  classification  of  cases  much 
resembling  each  other,  but  which  perhaps  are  atypical  forms  of  different 
hemic  disorders,  chiefly  pernicious  anemia,  secondary  anemia,  and 
leukemia.  Especial  attention  was  drawn  to  it  by  the  writings  of  von 
Jaksch4  and  the  title  “ anaemia  infantum  pseudoleucaemica”  was  applied 
to  it  by  him.  It  is  not  to  be  confused  with  Banti’s  disease  which  is  often 
called  splenic  anemia.  (See  p.  800.) 

Etiology. — The  condition  is  seldom  seen  after  the  first  3  years  of  life, 
much  the  largest  number  of  cases  being  observed  in  the  first  2  years, 
oftenest  beginning  probably  about  the  end  of  the  1st  year.  It  is  not  as 
often  seen  before  the  age  of  6  months,  although  Ecklin5  observed  a  case  of 
this  class  in  an  infant  of  8  days,  and  M.  K.  Miller6  another  beginning  at 
6  weeks  which  perhaps  belongs  in  this  category.  The  direct  cause  of  the 
disease  is  unknown.  It  has  been  attributed  to  syphilis,  rickets  and  the 
exudative  diathesis,  but  without  good  reason,  since  the  occurrence  of  pseu¬ 
doleukemic  anemia  bears  no  relationship  to  the  severity  of  these  diseases, 
although  it  is  true  that  rickets  is  a  very  common  attendant.  Sometimes 
there  is  a  history  of  early  digestive  disturbances,  improper  feeding,  or 
imperfect  hygiene.  That  the  enlargement  of  the  spleen  is  the  cause  of 
the  anemia  seems  unlikely.  The  disease  has  also  been  considered  a  final 
result  of  some  toxic  or  infectious  cause.  Lehndorf7  regarded  it  as  only  a 
myelogenous  leukemia  peculiar  to  infancy.  Aschenheim  and  Benjamin8 

denominated  it  “ rachitic  splenomegaly.” 

Pathological  Anatomy. — The  striking  feature  is  the  great  enlarge¬ 
ment  and  hardness  of  the  spleen,  which  shows  no  special  change  on 
microscopic  examination  other  than  an  increase  of  the  interstitial  tissue 

1  Therap.  d.  Gegenw.,  1917,  XIX,  14. 

2  Brit.  Jour.  Child.  Dis.,  1919,  XVI,  1. 


3  JjQQ'  cit. 

4  Wien.  klin.  Wochenschr.,  1889,  II,  435;  456. 

5  Monatsschr.  f.  Kinderheilk.,  Orig.,  1919,  Xv ,  42o. 

6  Arch,  of  Pediat.,  1921,  XXXVIII,  11. 

7  Jahrb.  f.  Kinderheilk.,  1904,  LX,  194. 

8  Deutsch.  Arch.  f.  klin.  Med.,  1909,  XCVII,  5*j9. 
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and  often  a  perisplenitis.  The  liver  is  similarly  somewhat  enlarged  and 
harder  than  normal,  and  there  is  sometimes  moderate  hypertrophy  of 
the  lymphatic  glands  of  different  regions.  The  condition  of  the  bone- 
marrow  varies,  there  being  little  change  in  most  instances;  in  others  a 
moderate  increase  of  the  cellular  elements. 

Symptoms. — The  onset  is  slow  and  insidious.  The  degree  of  the 
anemia  attained  varies,  but  in  well-marked  cases  the  pallor  is  very 
decided,  often  with  a  slightly  icteric  tint.  There  is  debility,  fretfulness 
or  apathy,  and  often  the  evidences  of  gastrointestinal  disturbance  and 
of  rickets.  There  are  also  present  the  dyspnea  and  the  cardiac  symp¬ 
toms  witnessed  in  any  form  of  anemia.  The  subcutaneous  fat  may  be 
reduced  or  the  children  be  plump.  The  abdomen  is  distended;  the 
muscles  are  flabby;  scattered  small  petechise  are  not  infrequent  in  the 
severe  cases,  and  there  may  be  edema  about  the  ankles.  Fever  is  gener¬ 
ally  absent. 

The  most  characteristic  symptom  is  the  decided  increase  of  size  of 
the  abdomen,  due  principally  to  the  enlargement  of  the  spleen  (Fig.  413). 
Palpation  shows  the  spleen  smooth,  hard,  sharp-edged  and  without 


Fig.  413. — Pseudo  Leukemic  Anemia. 

Outline  shows  the  lower  boundaries  of  the  spleen.  From  a  patient  in  the  Children’s 
Ward  of  the  Hospital  of  the  University  of  Pennsylvania. 

tenderness.  The  notch  can  often  be  readily  felt,  and  in  the  majority 
of  cases  the  organ  extends  downward  as  far  as  the  crest  of  the  ilium,  and 
transversely  to  the  navel  or  beyond  it.  The  hypertrophy  may,  however, 
be  much  less  than  this.  The  liver  may  sometimes  be  discovered  slightly 
enlarged,  reaching  1  or  2  finger-breadths  below  the  costal  border.  Slight 
increase  of  size  of  the  superficial  lymphatic  glands  can  be  discovered  by 
palpation  in  some  cases. 

Blood. — Although  there  is  some  variation,  there  are  still  certain 
features  believed  to  be  characteristic.  The  specific  gravity  is  reduced, 
and  the  formation  of  rouleaux  may  be  absent.  The  percentage  of  hemo¬ 
globin  is  slightly  diminished  in  mild  cases,  but  much  lowered  in  typical 
ones,  reaching  in  severe  cases  30  per  cent,  or  less.  That  of  the  red  blood- 
corpuscles  is  also  reduced,  in  occasional  instances  to  1,000,000,  but 
generally  by  no  means  to  so  great  a  degree,  and  the  reduction  does  not 
keep  pace  with  that  of  the  hemoglobin,  the  color-index  consequently  being 
lowered.  In  well-marked  cases  the  erythrocytes  present  a  great  variation 
in  size  and  appearance,  there  being  megalocytes,  microcytes,  poikilocytes, 
and  polychromatophilia.  Normoblasts  are  usually  present  in  large 
numbers  and  megaloblasts  may  occur  also,  and  may  even  exceed  the 
percentage  of  normoblasts  in  some  instances.  Oftener  than  not  there 
is  an  increase  in  the  number  of  leucocytes,  varying  from"  15,000  to  50,000 
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or  higher;  yet  in  many  cases  assigned  to  this  category  no  increase  has 
been  found.  The  severity  of  the  disease  does  not  appear  necessarily  to 
be  correlated  with  the  leucocytosis,  although  the  mild  cases  generally 
have  fewer  leucocytes  than  the  severe.  Probably  the  lymphocytes  show 
a  relative  increase  in  the  majority  of  instances,  but  this  is  inconstant  and 
variable.  The  eosinophiles  exhibit  no  constant  variation;  and  mast- 
cells  may  be  found  in  small  numbers.  Myelocytes  are  nearly  always 
present  and  sometimes  in  considerable  quantity.  The  platelets  may  be 
diminished  in  number  (Schwenke1),  but  usually  are  increased.  In  one 
unquestionable  instance  we2  observed  the  myelocytes,  or  myeloblasts,  on 
one  occasion  reaching  the  very  exceptional  figure  of  45  per  cent. 

There  is,  therefore,  nothing  positively  diagnostic  in  the  blood-pic¬ 
ture,  although  the  usual  combination  of  diminution  of  red  blood-corpuscles, 
greater  diminution  of  hemoglobin,  leucocytosis,  nucleated  red  blood-cells, 
and  myelocytes  is  suggestive.  It  is  possible,  too,  for  von  JaksclTs  disease 
to  exhibit  no  anemia  whatever,  the  diagnosis  then  resting,  so  far  as  the 
blood  is  concerned,  upon  the  presence  of  normoblasts,  slight  lymphocytosis 
and  myelocytes.  It  is  further  to  be  noted  that  the  severity  of  the  changes 
in  the  blood  bears  no  relationship  to  the  degree  of  splenic  hypertrophy. 

Course  and  Prognosis. — The  course  is  slow,  the  symptoms  lasting 
perhaps  weeks  in  the  milder  cases,  or  months  or  years  in  others;  mean¬ 
time  presenting  little  change,  or  a  gradually  increasing  anemia  and  splenic 
tumor.  The  prognosis  is  uncertain.  It  is  generally  stated  that  about 
25  per  cent,  or  more  of  the  patients  die,  usually  from  broncho-pneumonia, 
diarrhea,  or  some  other  complicating  affection.  Recovery  takes  place 
in  the  others  with  a  complete,  or  sometimes  incomplete,  disappearance  of 
the  symptoms.  Yet  so  many  cases  pass  from  observation  that  the  ulti¬ 
mate  fate,  so  far  as  the  disease  is  concerned,  is  difficult  to  estimate.  It  is 
the  complicating  conditions  which  would  appear  to  be  the  chief  cause  of 
death.  In  itself  the  prognosis  is  not  unfavorable.  In  some  reported 
instances  the  blood-picture  has  toward  the  end  changed  rapidly  to  that 
of  leukemia.  Whether  these  cases  were  in  fact  leukemia  from  the 
beginning,  or  whether  this  disorder  occurred  as  a  complication  of  a 
pseudoleukemic  anemia  cannot  be  definitely  determined.  No  case  has 
been  reported  in  which  there  was  an  undoubted  actual  change  of  the  one 
disease  into  the  other.  In  the  forming  of  a  prognosis  it  is  to  be  remem¬ 
bered  that  even  very  unpromising  cases  with  severe  symptoms  may  yet 

recover  completely.  •  .  , , 

Diagnosis.— This  is,  as  a  rule,  not  difficult.  It  rests  chiefly  upon  the 

combination  in  infancy  or  early  childhood  of  decided  anemia  and  splenic 
enlargement  without  other  association.  The  blood-picture  is  suggestrv  e 
also,  but  not  a  positive  diagnostic  condition.  Although  some  degree  of 
splenic  enlargement  may  accompany  severe  secondary  anemia,  oi  be 
dependent  upon  an  accompanying  rickets  or  syphilis,  it  by  no  means  equals 
that  of  pseudoleukemic  anemia.  Myelocytic  leukemia  is  distinguished  by 
the  much  greater  proportion  of  leucocytes  and  of  myelocytes,  lymphocytic 
leukemia  by  the  great  relative  or  absolute  increase  of  lymphocytes; 
pernicious  anemia  by  the  leucopenia  and  the  absence  of  very  decn  ec 
enlargement  of  the  spleen.  Confusion  may,  howevei ,  arise  between  le 
early  stages  of  leukemia  and  those  instances  of  pseudoleukemic  anemia 
in  which  the  leucocytosis  chances  to  be  very  decided;  but  the  progress  of 
the  case  will  clear  the  diagnosis;  in  addition  to  the  fact  that  leukemia 
of  any  form  is  very  uncommon  at  this  period  of  life,  (bee  Leukemia. ) 

1  Jahrb.  f.  Kinderheilk.,  1918,  LXXXVIII,  284. 

2  Griffith,  Arch,  of  Pediat.,  1924,  XLI,  511. 
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Continued  study  over  some  time  may  be  required  before  the  diagnosis 
is  assured. 

Treatment. — With  our  lack  of  knowledge  of  the  exact  nature  of 
the  disease,  our  treatment  must  be  empirical.  A  search  must  be  made 
among  the  causes  which  have  been  enumerated  as  considered  possible, 
and  treatment  instituted  accordingly,  with  especial  reference  to  alteration 
of  the  diet  and  the  hygienic  conditions.  An  open-air  life  is  important. 
These  and  other  measures  to  improve  the  general  health  are  required,  as 
described  under  Symptomatic  Anemia.  (See  p.  765.)  In  the  line  of 
direct  treatment  the  combination  of  iron  and  arsenic  may  be  tried  by 
the  mouth  or  hypodermically  (p.  766).  Parenteral  protein  therapy  and 
transfusion  of  blood  have  been  tried  with  alleged  benefit,  as  has  the 
administration  of  extract  of  bone-marrow.  In  1  severe  case  under  our  care 
improvement  followed  injection  of  iron  and  sodium  cacodylate  combined 
with  exposure  of  the  splenic  region  to  the  z-ray.  Under  cessation  of  this 
treatment  and  removal  of  the  patient  to  the  best  hygienic  conditions  in 
a  country  district,  retrogression  took  place.  The  employment  of  splenec¬ 
tomy  has  been  recommended.  In  19  reported  cases  of  this  collected  by 
Krumbhaar1  11  are  said  to  have  improved  and  1  was  apparently  cured. 
This  percentage,  however,  is  no  greater  than  that  assigned,  as  stated,  to 
cases  which  have  not  been  operated  upon;  and  that  fact  seems  to  render 
splenectomy  inadvisable  in  this  disease. 

Splenic  Anemia  of  Older  Children. — This  is  a  condition,  not 
infrequently  observed,  which  is  analogous  in  some  respects  to  the  pseudo¬ 
leukemic  anemia  of  earlier  life.  Inasmuch  as  the  splenic  enlargement 
appears  here  to  be  the  most  prominent  factor,  the  subject  will  be  found 
considered  in  the  section  upon  Diseases  of  the  Spleen. 

LEUKEMIA 

(Leucocythemia) 

This  affection  was  described  independently  by  Craigie  and  Bennett2 
and  by  Virchow3  in  1845.  The  name  indicates  the  light  color  of  the  blood. 
The  two  principal  varieties,  myelocytic  and  lymphocytic,  were  separated 
by  the  studies  of  Ehrlich  and  his  pupils.4 

Etiology  and  Pathology. — The  disease  in  any  form  is  comparatively 
uncommon  in  early  life.  Benjamin  and  Sluka5  in  1907  were  able  to 
collect  about  100  cases.  Many  more  have  been  observed  since  then.  It 
may  occur  even  in  infancy,  and  a  leukemic  condition  of  the  blood  in  the 
new-born  has  been  reported,  among  others  by  Siefart6  and  Pollmann. 
Adler8  has  collected  in  all  4  instances  occurring  at  this  period.  If  we 
separate  the  two  classes,  it  will  be  observed  that  the  myelocytic  form  is 
uncommon  in  early  life  and  the  lymphocytic  form  much  more  frequent 
than  it.  Perhaps  the  youngest  case  of  lymphocytic  leukemia  is  that 
reported  by  L.  W.  Smith,9  in  which  the  disease  began  at  the  age  of  3  weeks, 

1  Amer.  Jour.  Med.  Sci.,  1923,  CLXVI,  329. 

.  2  “Leucocythemia,”  Edinburgh  Med.  Jour.,  1845,  Oct.  Ref.,  Griffith  in  Keat¬ 
ing’s  Cyclop.  Dis.  of  Child.,  1890,  III,  783. 

3  Froriep’s  Notizen,  1845,  XXXVI,  151. 

4  Farbenanalytische  Untersuchungen  zur  Histologie  und  Klinik  des  Blutes.  Gesam- 
melte  Mittheihmgen,  1891,  I. 

0  Jahrb.  f.  Kinderheilk.,  1907,  LXV;  Erganzungsheft,  253. 

I  Monatsschr.  f.  Geburtsh.  und  Gyn.,  1898,  VIII,  215. 

Munch,  med.  Wochenschr.,  1898,  XT V,  44. 

8  Jahrb.  f,  Kinderheilk.,  1914,  LXXX,  290. 

9  Amer.  Jour.  Dis.  Child.,  1921,  XXI,  163. 
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child  dying  at  2  months.  Babonneix  and  Tixier1  report  on  13  cases 

se„en  lT\  ^he  fil;st  2  years  of  life,  and  Gautier  and  Thevenod2 
add  8  others  for  this  period,  including  1  of  their  own.  After  this  age 
leukemia  of  the  lymphocytic  type  becomes  decidedly  more  common.  We 
have  seen  a  number  of  instances,  1  being  under  the  age  of  2  years.  Pisek3 
m  reporting  a  case  of  myelocytic  leukemia  stated  that  a  careful  search 
through  medical  literature  showed  only  19  authenticated  instances  of 
this  type  m  early  life,  of  which  7  were  less  than  2  years  of  age.  Knox4 
details  an  instance  of  myelocytic  leukemia  in  an  infant  of  9  months, 
and  Opitz5  1  at  3  months,  apparently  the  youngest  recorded  instance  of 
this  type.  Adler6  m  reporting  a  case  in  a  child  of  5%  months  could 
collect  but  17  recorded  instances  of  leukemia  of  any  form  occurring  in  the 
1st  year  of  life.  Heredity  has  seemed  to  exert  an  influence  in  some  cases. 
Males  are  oftener  attacked  than  females.  The  direct  cause  and  nature 
are  unknown,  and  although  the  disease  has  been  seen  following  simple 
anemia,  pseudoleukemic  anemia,  syphilis,  rickets,  malaria,  and  inflamma¬ 
tion  of  the  throat,  any  direct  relationship  with  these  is  undetermined. 
It  has  been  claimed  to  be  dependent  upon  a  sporozoon  (Lo wit) 7  or  other 
parasitic  organism  (Inaba  and  Ohashi);8  to  be  due  to  bacterial  infection 
(Steele,9  Simon  and  Judd10)’  to  be  a  neoplasm  of  the  bone-marrow;  and 
to  be  of  the  nature  of  an  auto-intoxication.  Each  of  these  views  is  in  need 
of  further  confirmation.  A  review  of  the  subject  by  Ward11  led  to  the 
conclusion  that  there  was  very  little  positive  evidence  in  favor  of  the 
infectious  character  of  leukemia,  and  no  instance  of  the  inheritance  of 
the  disease.  Whatever  the  cause,  it  results  in  a  disorder  of  the  hema- 
poietic  system,  producing  a  great  modification  of  the  leucocytes  of  the 
blood.  According  to  the  views  of  the  Ehrlich  school,12  in  one  form  of 
the  disease  the  bone-marrow  is  affected,  and  in  another  the  tissue  of  the 
lymphatic  glands;  but  there  is  reason  to  believe  that  the  bone-marrow  is 
involved  in  every  instance,  and  that  in  fact  the  two  main  forms  are  but 
varieties  of  one  general  disorder  which  affects  all  the  blood-producing 
tissues  in  the  body,  the  changes  predominating  in  one  region  in  some 
instances,  and  in  a  different  one  in  others,  and  mixed  forms  occurring. 

Pathological  Anatomy. — The  spleen  is  always  somewhat  enlarged, 
often  filling  the  greater  portion  of  the  abdominal  cavity.  At  first  it  is 
dark-red,  soft  and  very  hyperemic;  later  hard,  with  thickened  capsule 
and  perhaps  adhesions.  On  section  it  is  reddish-brown,  firm,  with  areas 
of  hemorrhage  and  others  of  grey-white,  newly  formed  tissue.  Micro¬ 
scopical  examination  reveals  fibrosis  and  inflammation,  with  infiltration 
by  lymphocytes,  or  in  the  myelocytic  form  by  myelocytes.  The  liver  is 
always  larger  than  normal,  and  often  much  so;  this  being  dependent  upon 
an  infiltration  with  cells,  sometimes  in  distinctly  localized  areas.  The 
lymph-glands  of  the  body,  including  those  of  the  mucous  membrane  of 
the  alimentary  tract,  are  much  enlarged  in  some  cases,  little  or  not  at  all 
in  others.  They  are  infiltrated  usually  by  lymphoid,  but  sometimes 

1  Arch,  de  med.  des  enf.,  1909,  XII,  662. 

2  Le  Nourrisson,  1924,  XII,  1. 

3  Arch,  of  Pediat.,  1916,  XXXIII,  938. 

4  Amer.  Jour.  Dis.  Child.,  1916,  XI,  462. 

5  Med.  Klinik,  1924,  XX,  891. 

6  Eoc  cit 

7  Verhandl.  XVII  Cong.  f.  inn.  Med.,  1899,  135. 

8  Amer.  Jour.  Dis.  Child.,  1918,  XVI,  1. 

9  Bost.  Med.  and  Surg.  Jour.,  1914,  CLXX,  123. 

10  Jour.  Amer.  Med.  Assoc.,  1915,  LXIV,  1630. 

11  Brit.  Jour.  Child.  Dis.,  1917,  XIV,  10. 

12  Loc.  cit. 
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by  myeloid,  cells.  The  bone-marrow  is  always  more  or  less  involved.  It 
is  deep-red  or  dark-brown  in  color,  or  in  some  cases  appears  yellowish- 
green  and  puriform;  or  may  exhibit  hemorrhagic  infarction;  and  on 
microscopical  examination  numerous  nucleated  erythrocytes,  eosinophiles, 
myelocytes  and  polymorphonuclear  leucocytes.  There  is  a  decided 
general  disposition  to  hemorrhage  seen,  as  in  the  spleen,  bone-marrow, 
and  in  the  form  of  petechise  in  the  serous  or  mucous  membranes.  Some 
degree  of  lymphoid  infiltration  may  be  found  in  the  heart-muscle,  kidneys, 
lungs,  thymus-gland,  skin,  central  nervous  system  and  even  in  the  retina. 

Classification. — Leukemia  was  formerly  divided  clinically  into 
splenic,  medullary,  and  lymphatic  varieties,  according  as  these  tissues 
were  chiefly  or  primarily  involved.  Later  the  first  two  were  combined 
into  splenomedullary,  or  splenomyelogenous,  on  the  ground  that  the 
spleen  bore  no  active  causative  part.  It  has  been  found,  as  stated,  that 
the  forms  shade  into  each  other,  and  that  the  cases  shown  to  be  lympho¬ 
cytic  by  the  examination  of  the  blood  may  occur  when  there  is  enlarge¬ 
ment  of  the  lymphatic  glands,  when  the  lesions  are  largely  limited  to  the 
bone-marrow,  or  when  the  spleen  is  greatly  enlarged;  and,  on  the  other 
hand,  that  cases  in  which  the  myelocytes  are  a  predominating  element 
in  the  blood  may  exhibit  no  great  enlargement  of  the  spleen.  It  is  true 
that,  as  a  rule,  cases  with  a  marked  development  of  myelocytes  show 
great  enlargement  of  the  spleen,  while  a  large  excess  of  lymphocytes  is 
attended  by  decided  lesions  of  the  lymphatic  glands;  but  the  exceptions 
which  occur  make  it  better  to  base  a  classification  on  the  state  of  the 
blood  rather  than  on  the  tissues  affected.  Such  a  classification  would  be 
into  (a)  myelocytic  leukemia,  acute  and  chronic  (myelemia;  splenomedul¬ 
lary,  splenomyelogenous,  or  myeloid  leukemia) ;  ( b )  lymphocytic  leukemia 
(lymphatic  or  lymphoid  leukemia;  lymphemia),  and  (c)  atypical  forms. 
Even  this  lacks  positiveness,  since  studies  of  the  blood  in  recent  years 
with  special  methods  of  staining  make  it  seem  probable  that  many  of  the 
pathological  cells  which  had  been  classed  as  lymphocytes  are  really 

myeloid  in  origin.  #  , 

Symptoms. — These  depend  to  a  certain  extent  upon  the  type  ol  the 

disease  present.  Several  types  may  be  considered: 

1.  Acute  Lymphocytic  Leukemia. — This  form  in  a  general  or  broader 
sense,  with  the  inclusion  of  atypical  lymphocytic  cases,  is  the  most 
frequent  variety  in  early  life,  41  of  Benjamin  and  Sluka^s1  55  critically 
analyzed  cases  of  leukemia  being  of  this  nature.  Only  14  instances  of  it 
occurred  in  25,246  children  under  3  years  of  age  admitted  to  the  Babies 
Hospital  of  New  York  (Wollstein  and  Bartlett)’.  It  may  develop  insid¬ 
iously  with  general  malaise,  pallor,  loss  of  appetite,  fever,  and  pain  in  the 
back  or  neck;  but  more  often  quite  acutely,  and  the  worst  cases  become 
seriously  ill  with  entire  abruptness.  Not  infrequently  the  first  suggestive 
symptom  observed,  preceded  for  a  few  weeks  by  the  vague  manifestations 
mentioned,  or  without  these,  is  hemorrhage  into  the  skin  or  from  some  of 
the  mucous  membranes.  This  may  be  attended  by  moderate  enlargement 
of  the  lymphatic  glands,  especially  in  the  cervical  region,  irregular  fever, 
debility,  and  increasing  anemia.  The  glands  are  not  red  or  tender,  and 
great  enlargement  of  them  is  very  unusual.  Pain  in  the  joints  may 
occur,  and  diarrhea  may  develop.  The  spleen  and  liver  become  enlarged 
in  nearly  all  cases,  but  only  as  a  rule  to  a  moderate  degree.  As  the 
disease  advances  the  hemorrhage  from  the  gums,  nose,  mouth,  or  kidneys, 

1  Loc.  cit. 

2  Amer.  Jour.  Med.  Sci.,  1925,  CLXIX,  819. 
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and  into  the  skin  persists  and  may  be  severe ;  anemia  and  debility  increase; 

§lands  usually  grow  slowly  in  size,  but  never  attain 
the  dimensions  sometimes  seen  in  chronic  cases  in  adults,  and  edema  may 
occur.  In  1  case  under  our  observation,  however,  in  a  boy  of  7  years  there 
was  such  marked  enlargement  of  the  tracheobronchial  glands  or,  more 
probably,  of  the  thymus  that  extensive  dulness  on  percussion  was 
present  over  the  chest.  Other  symptoms  observed  justified  the  diagnosis 
leukemia.  In  some  cases  leukemic  infiltration  of  the  skin  has  been 
observed;  and  papular,  bullous,  or  other  eruptions  are  not  uncommon. 
Other  symptoms  may  appear  due  to  the  infiltration  of  various  regions  by 
lymphoid  tissue.  In  the  very  rapid  cases  the  mucous  membrane  of  the 
mouth  and  throat  is  swollen  and  often  ulcerated;  the  tongue  heavily 
coated,  the  breath  foul;  prostration  is  extreme;  edema  and  dyspnea 
develop,  and  the  suddenness  of  onset  and  rapid  course  and  severity  of 
symptoms  strongly  resemble  the  result  of  some  infection. 

The  blood  is  peculiarly  pale  and  its  coagulability  is  much  diminished. 
The  number  of  red  blood-cells  is  much  reduced,  perhaps  equalling 
1,000,000  or  less  to  the  c.mm.  in  the  severe  cases,  although  the  average 
is  about  2,000,000.  The  hemoglobin  ranges  from  20  per  cent,  to  30 
per  cent.  Normoblasts  and  megaloblasts  may  be  present,  sometimes 
in  considerable  numbers.  Decided  poikilocytosis  is  uncommon.  The 
white  cells  may  be  increased  from  50,000  or  fewer  up  to  a  much  larger 
number,  but  generally  not  more  than  from  200,000  to  350,000.  Excep¬ 
tionally  the  number  is  still  higher,  as  in  the  case  of  an  infant  reported 
by  Veeder,4  giving  1,330,000  white  cells  per  c.mm.  The  increase  of 
leucocytes  is  in  the  lymphocytes,  these  constituting  from  70  per  cent, 
to  even  90  per  cent,  of  the  total  number  of  white  cells.  As  a  natural 
result  the  relative  percentage  of  all  other  white  cells  is  much  diminished. 
The  augmented  percentage  is,  as  a  rule,  chiefly  in  the  larger  lymphocytes. 
There  is  no  increase  in  the  eosinophiles  or  basophiles,  and  myelocytes 
are  absent  or  are  found  in  small  numbers  only.  There  occurs  a  great 
variation  in  the  number  of  lymphocytes  from  time  to  time.  Sometimes 
there  is  a  sudden  drop  in  the  number  found.  This  is  especially  liable  to 
happen  if  any  acute  infectious  disease  develops,  but  it  may  be  observed 
without  this;  or  the  number  may  be  lowered,  or  oftener  increased,  toward 
the  end  of  the  disease.  The  bleeding-time  is  prolonged  and  the  platelets 
usually  markedly  diminished. 

2.  Acute  Myelocytic  Leukemia. — This  is  an  uncommon  affection 
at  any  period,  and  in  early  life  is  rare.  We  have  seen  1  case  in  a  male 
infant  of  2  years.  Benjamin  and  Sluka2  found  only  7  instances  reported 
in  their  series  of  55  collected  cases  of  leukemia  in  infants  and  children. 
Ross3  observed  3  cases,  and  Horwitt4 1  case.  Only  1  case  occurred  in  over 
25,000  admissions  to  the  Babies’  Hospital  of  New  York  (Wollstein  and 
Bartlett).5  (See  also  p.  776.)  The.  onset  is  variable;  sometimes  with 
increasing  debility  and  similar  symptoms;  sometimes  with  hemorrhage 
as  in  the  lymphocytic  variety.  Ulceration  of  the  mouth  and  throat  has 
been  reported.  Fever  is  present  ;  the  spleen  may  be  enlarged,  but  not  to 
the  extent  seen  in  the  chronic  cases,  and  sometimes  no  enlargement  is 
discoverable.  The  increase  of  the  white  cells  is  moderate,  and  there 
may  even  be  a  leucopenia;  but  always  there  is  a  characteristic  excess  in 

1  Arch,  of  Pediat.,  1911,  XXVIII,  43. 

3  Lancet,'  1916,  II,  940. 

4  Arch,  of  Pediat.,  1922,  XXXIX,  819. 

5  Loc.  tit. 
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the  percentage  of  the  myelocytes,  equalling  from  10  per  cent,  to  50  per 
cent,  of  the  total  number  of  white  cells  found.  Many  of  these  are 
myeloblasts.  Eosinophiles  and  mast-cells  may  be  absent.  The  number 
of  lymphocytes  is  diminished.  The  platelets  are  decreased  in  number. 
Possibly  some  of  the  cases  which  have  been  described  as  lymphocytic  in 
nature  belong  here. 

3.  Chronic  Myelocytic  Leukemia. — This  is  the  type  much  oftenest 
seen,  if  we  group  all  ages  together*  but  in  children  it  is  comparatively 
uncommon.  Thursfield1  enumerates  but  13  cases,  including  3  of  his 
own.  The  incidence  is,  however,  probably  greater  than  this,  and  I  can 
recall  at  least  3  cases  in  my  own  experience.  The  disease  is  insidious, 


Fig.  414. — Chronic  Myelocytic  Leukemia. 

Girl  of  13  years,  first  seen  June  1,  1915.  Had  suffered  from  loss  of  health  and  weight  for 
5  months.  Spleen  filled  the  entire  left  side  of  the  abdomen,  leucocytes  190,400,  with  56 
per  cent,  polymorphonuclears  and  21  percent,  said  to  be  myelocytes.  Daily  away  treat¬ 
ment  instituted;  Feb.,  1916,  leucocytes  14,000,  and  spleen  could  not  be  palpated  with 
certainty,  general  health  excellent.  Later  relapsed  in  spite  of  renewed  x-ray  treatment, 
failed  in  health,  and  died  in  the  autumn  of  1917.  Black  area  shows  position  and  size  of 
spleen  soon  after  treatment  was  commenced. 

perhaps  with  moderate  debility  and  anemia;  but  often  the  enlargement 
of  the  abdomen  is  the  first  symptom  attracting  attention,  and  examina¬ 
tion  shows  that  this  is  dependent  upon  the  spleen.  As  the  disease 
advances  the  organ  grows  in  size,  until  it  may  fill  all  the  left  side  of  the 
abdominal  cavity,  disappearing  below  the  ilium  and  in  the  loin,  and 
extending  to  the  right  beyond  the  vertical  middle  line  (Fig.  414).  It  is 
hard,  smooth,  not  tender,  and  reveals  the  characteristic  notch.  There  is 
sometimes  pain  in  the  splenic  region  or  in  the  bones.  The  lymphatic 
glands  generally  become  enlarged  to  a  moderate  degree.  The  liver  is 
1  Garrod,  Batten  and  Thursfield,  Diseases  of  Children,  1913,  519. 
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slightly  enlarged,  or  it  may  reach  the 
level  of  the  umbilicus.  Fever  is  absent 
or  occurs  irregularly.  Anemia  becomes 
decided,  although  less  than  in  the  lym¬ 
phocytic  cases.  Hemorrhage  from  any 
region  is  usually  not  an  early  symptom, 
but  may  develop  later.  Dyspnea  and 
edema  are  among  the  later  symptoms. 

The  blood  is  pale  and  coagulates 
slowly  as  in  the  lymphocytic  form.  The 
erythrocytes  are  much  diminished  in 
number,  but  rarely  below  2,000,000  to 
the  c.mm.,  and  the  hemoglobin  is  re¬ 
duced  proportionately.  Normoblasts 
are  present  in  considerable  numbers, 
megaloblasts  may  be  found,  and  poly- 
chromatophilia  and  granular  degenera¬ 
tion  are  observed;  but  poikilocytes, 
microcytes  and  megalocytes  are  less 
common.  The  white  blood-corpuscles 
are.  usually  enormously  increased  in  num¬ 
ber,  reaching  200,000,  or  often  much 
more  per  c.mm.  The  increase  is  seen  in 
all  the  varieties,  but  the  most  important 
change  is  the  presence  of  a  large  propor¬ 
tion  of  myelocytes,  which  constitute  from 
30  per  cent,  to  50  per  cent,  or  more  of  the 
white  cells.  The  increased  percentage 
of  lymphocytes  is  chiefly  in  the  larger 
form.  A  characteristic  peculiarity  is 
the  presence  of  basophilic  cells  (mast- 
cells)  in  fairly  large  quantity.  The 
eosinophiles  are  above  the  normal  in 
number,  and  some  of  them  are  mono¬ 
nuclear.  The  platelets  are  usually 
stated  to  be  greatly  increased  in  this  form 
of  leukemia,  but  according  to  Minot  and 
Buckman1  they  may  be  normal  or  de¬ 
creased  in  number.  The  total  blood- 
phosphorus  may  be  greatly  increased 
(Buckman,  Daland  and  Weld).2 

4.  Chronic  Lymphocytic  Leukemia. 
This  variety  apparently  does  not  exist 
in  early  life,  in  the  sense  of  a  long-con¬ 
tinued  disorder  at  all  comparable  to  the 
chronic  myelocytic  form.  With  2  ex¬ 
ceptions,  of  5  months  and  7  months’ 
duration  respectively,  none  of  the  cases 
of  lymphocytic  leukemia  in  the  series  of 
Benjamin  and  Sluka  lasted  longer  than  3 
months.  We  have  seen  1  case  in  a  boy 
months. 


781 


-170 


-150 


OAT  OF  MONTH 


OAT  OF  DISEASE 


PULSE 


130-86 


160-76 


130 


-120-56 


110 


"WITCMP 


-84- 


-82 


■60 


-78 


-74 


72 


-70 


68- 


140  -66 


■64 


62- 


60 


58 


+08 


+07 


+00 


+05 


+04 


+03 


-54-  +02 


-52 


-IOC  -46 


90 


-70 


-60f26 

24 


50 


48 


-44- +00 


42 


40 


-38 


80-  -36 


34- 


-32 


-30 


28 


+o+ 


-99 


•90 


-97- 


90 


‘J/0 


f 


i 


ti¬ 


ll 


i=* 


Fig.  415. — Atypical  Lymphocytic 
Leukemia. 

Marie  B.,  aged  4  years.  Admitted 
to  the  Children’s  Ward  of  the  Uni¬ 
versity  Hospital,  Nov.  10.  Vague 
previous  history.  Temporary  en¬ 
largement  of  glands  in  the  neck  in 
July  accompanying  sore  throat;  fever 
developed  in  August,  followed  by 
pain  in  the  limbs  and  enlargement  of 
the  cervical  and  axillary  glands,  this 
enlargement  having  continued  since 
that  time.  2  weeks  previous  to  ad¬ 
mission  pain  in  the  limbs  and  ab¬ 
domen,  high  fever,  sweating,  anorexia 
and  rapid  deterioration  of  general 
health.  Examination. — Anemic, .  looks 
very  ill,  emaciated,  bleeding  gums, 
tonsils  enlarged,  enlargement  of  cer¬ 
vical  and  axillary  glands  and  of  the 
superficial  lymphatic  glands  of  the 
front  of  the  thorax,  spleen  much  en¬ 
larged,  continued  fever.  Blood. — 
Hemoglobin  31  per  cent.,  red  blood 
corpuscles  2,620,000,  leucocytes  3900. 
Differential  count  Nov.  13  gave 
lymphocytes  88  per  cent.,  polymor- 
phonuclears  5  per  cent.  Death  Nov. 
14.  Autopsy  showed  extensive  lym¬ 
phocytic  infiltration  of  various 
internal  organs. 

of  6  years  of  age  lasting  over  8 


1  Amer.  Jour.  Med.  Sci.,  1925,  CLXIX,  477. 

2  Areh.  Int.  Med  ,  1925,  XXXV,  .389. 
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5.  Atypical  Leukemia. — In  cases  of  this  nature  there  exist  various 
divergences  from  the  blood-pictures  described.  A  certain  number  of 
them  have  been  reported  as  “  mixed  ”  forms;  dependent  upon  an  unusually 
large  number  of  lymphocytes  in  cases  in  general  of  a  myelocytic  type;  or  of 
more  myelocytes  than  are  ordinarily  seen  in  lymphocytic  cases.  These 
variations  are  most  liable  to  occur  in  children.  In  other  instances  of  the 
lymphocytic  type  the  total  percentage  of  white  cells  may  not  be  increased 
at  all  above  normal,  or  even  may  be  much  below  it  ( Aleukemic  leukemia)’, 
and  it  is  only  by  the  relatively  large  percentage  of  lymphocytes,  in  combina¬ 
tion  with  other  symptoms,  that  the  diagnosis  can  be  made.  In  our 
experience  cases  of  this  sort  are  relatively  very  common.  In  a  girl  of 
4  years  (Fig.  415)  with  the  diagnosis  confirmed  by  autopsy  the  total 
number  of  leucocytes  equalled  only  3900  per  c.mm.,  88  per  cent,  of  these 
being  lymphocytes.  Similarly  cases  of  acute  myelocytic  leukemia  have 
exhibited  a  leucopenia,  yet  sometimes  with  a  great  preponderance  of 
myelocytes.  In  the  category  of  atypical  cases  is  placed  by  some  writers 
the  chloroma  previously  mentioned.  In  this  disorder  there  is  present 
the  blood-picture  of  leukemia  with  a  tumor-formation  in  some  locality 
arising  from  the  bones.  (See  p.  756.)  So,  too,  the  condition  already 
described  as  pseudoleukemic  anemia  (p.  773)  is  considered  by  Lehndorff1 
and  others  to  be  merely  an  infantile  form  of  leukemia.  The  term 
leukanemia  has  been  applied  to  the  state  in  which  the  blood-picture 
and  symptoms  in  general  of  leukemia  are  combined  with  those  of  perni¬ 
cious  anemia.  While  some  of  the  cases  probably  belong  to  the  latter 
disease,  more  are  probably  atypical  instances  of  leukemia,  in  which  there 
exists  an  accompanying  great  reduction  of  the  red  corpuscles  with  a  high 
color-index.  The  white  cells  are  generally  lymphocytic. 

Course  and  Prognosis. — The  duration  of  acute  lymphocytic 
leukemia  is  rarely  longer  than  6  or  8  weeks;  sometimes  extending  to 
3  months.  Death  is  due  to  exhaustion,  anemia  from  repeated  hemor¬ 
rhage,  or  some  complicating  disorder,  such  as  diarrhea,  nephritis,  tuber¬ 
culosis,  or  especially  bronchopneumonia.  Bass2  reports  3  cases  in  which 
death  was  found  by  autopsy  or  by  lumbar  puncture  to  have  occurred 
from  cerebral  hemorrhage.  Acute  myelocytic  leukemia  likewise 
runs  a  rapid  course  to  a  fatal  ending.  Chronic  myelocytic  leukemia 
is  slower  in  onset  and  more  chronic  in  nature;  but  its  duration  is  much 
shorter  than  in  adult  life,  equalling  6  to  8  months,  or  occasionally  1  to 
2  years.  Death  takes  place  from  exhaustion.  In  the  chronic  forms  of 
leukemia  in  adult  life  distinct  spontaneous  remissions  often  occur,  accom¬ 
panied  by  improvement  in  the  general  condition  and  in  that  of  the  blood. 
The  more  rapid  course  of  the  disease  in  childhood  renders  this  less  likely 
to  take  place.  A  temporary  diminution  in  the  number  of  white  cells 
may,  however,  be  occasioned  by  sepsis  or  some  acute  infectious  disease, 
or  be  the  result  of  treatment  or  of  some  undiscovered  cause.  The  general 
severity  and  the  duration  of  leukemia  does  not  correspond  in  any  direct 
way  with  the  state  of  the  blood. 

The  prognosis  of  leukemia  is  very  unfavorable,  although  recoveries 
have  been  reported.  It  is  probable,  however,  that  most  of  these  have 
been  remissions  occurring  under  treatment.  One  instance  of  myelocytic 
leukemia  under  my  observation  in  a  girl  of  13  years  might  have  been 
reported  as  cured  by  £-ray  treatment,  had  not  a  delay  in  reporting  been 
made,  during  which  the  symptoms  returned  in  force  (Fig.  414). 

1  Jahrb.  f.  Kinderheilk.,  1904,  LX,  194. 

2  Amer.  Jour.  Med.  Sci.,  1921,  CLXII,  647. 
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Diagnosis. — This  rests  upon  the  character  of  the  blood;  the  en¬ 
largement  of  the  spleen  or  lymphatic  glands  and  the  general  symptoms 
described,  particularly  the  tendency  to  hemorrhage.  The  mere  pres¬ 
ence  of  a  high  polynuclear  leucocytosis  is  in  no  sense  a  proof  of  the  exis¬ 
tence  of  leukemia,  nor  is  a  leucopenia  in  the  lymphocytic  form,  or  even 
in  the  myelocytic  variety,  proof  of  its  absence.  It  is  the  relative  rather 
than  the  absolute  number  of  lymphocytes  which  counts.  The  disease 
is  especially  to  be  distinguished  in  children  from  secondary  anemia  with 
leucocytosis,  and  from  pseudoleukemic  anemia.  Only  a  differential 
blood-count  permits  of  this.  A  great  increase  of  lymphocytes  is  char¬ 
acteristic  of  lymphocytic  leukemia.  The  presence  of  mast-cells  and  of  a 
high  percentage  of  myelocytes  marks  the  myelocytic  type.  The  blood 
of  secondary  anemia  with  leucocytosis  often  presents  in  children  a  rela¬ 
tive  multiplication  of  the  number  of  lymphocytes,  but  never  to  the  degree 
seen  in  leukemia;  while  in  pseudoleukemic  anemia,  although  the  number 
of  leucocytes  is  augmented,  and  myelocytes  are  present,  there  is  no  special 
increase  of  the  lymphocytes,  the  total  quantity  of  white  cells  is  much  less 
than  is  usual  in  leukemia,  and  the  myelocytes  and  mast-cells  are  few  as 
compared  with  myelocytic  leukemia.  In  both  forms  of  anemia  men¬ 
tioned  the  percentage  of  red  blood-corpuscles  is  usually  lower  than  in 
leukemia.  We  have  seen  the  diagnosis  of  purpura  made  instead  of 
lymphocytic  leukemia  merely  through  lack  of  examination  of  the  blood. 
Very  occasionally  morbid  growths  of  a  sarcomatous  nature  situated  in 
the  thymus  gland  or  in  lymphoid  tissue  elsewhere  produce  a  condition 
of  the  blood  like  that  of  leukemia.  The  diagnosis,  however,  is  made  easy 
by  considering  the  other  symptoms.  Pertussis  may  show  a  large  propor¬ 
tion  or  .actual  increase  of  lymphocytes,  but  can  seldom  cause  any  diagnostic 
difficulty.  Glandular  fever  (acute  infectious  mononucleosis)  can  occa¬ 
sion  confusion  with  acute  lymphocytic  leukaemia  in  an  aleukemic  stage, 
because  of  the  high  percentage  of  lymphocytes  found  and  the  enlarged 
spleen  and  superficial  glands.  The  favorable  outcome  of  glandular 
fever  will  settle  the  matter.  The  forms  of  atypical  leukemia  described 
may  present  such  difficulties  in  diagnosis  that  only  time  can  solve  the 
question.  Especial  attention  should  be  called  here  to  the  great  variation 
in  the  blood-picture  which  may  take  place  from  time  to  time  in  leuke¬ 
mia  as  well  as  any  other  disease  of  the  blood.  Causes  for  this  may  some¬ 
times  be  discovered;  sometimes  not.  Consequently  it  is  perfectly  possible 
for  one  to  fail  in  making  a  diagnosis  of  leukemia  if  a  single  blood-examina¬ 
tion  is  depended  upon.  As  in  the  case  already  referred  to  (Fig.  415) 
the  first  study  showed  nothing  characteristic;  the  second  revealed  a  high 
relative  lymphocytosis  which,  with  the  leucopenia  and  the  other  symp¬ 
toms,  made  the  diagnosis,  confirmed  by  autopsy,  certain.  This  subject 
has  been  discussed  more  fully  elsewhere.1 

Treatment. — This  is  extremely  unsatisfactory.  The  acute  cases 
will  probably  rapidly  advance  to  a  fatal  ending  no  matter  what  thera¬ 
peutic  method  is  followed.  The  general  and  hygienic  plan  of  treatment 
should  be  the  same  as  for  anemia  of  any  sort.  Arsenic  in  full  doses  is 
the  best  drug  at  our  disposal,  and  under  its  use  the  number  of  leuco¬ 
cytes  may  undoubtedly  be  diminished.  Benzol  will  without  question 
reduce  the  number  of  leucocytes  in  some  instances  of  myelocytic  leuke¬ 
mia  of  the  chromic  form,  but  the  action  is  only  temporary.  The  dose  for 
adults  is  from  3  to  5  grams  (46  to  77  grains)  daily,  reduced  proportionately 
to  the  age  of  the  patient.  It  is  a  drug  not  without  danger,  and  its  adminis- 

1  Griffith,  Arch,  of  Pediat.,  1924,  XLI,  511. 
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tration  should  not  be  continued  too  long.  The  employment  of  the  x-ray 
and  of  radium  should  certainly  be  tried  in  chronic  cases  but  is  contraindi¬ 
cated  in  the  acute  ones,  where  it  seems  to  hasten  the  course  of  the  disease. 
Not  only  the  spleen  but  the  long  bones  should  be  exposed.  There  is  no 
doubt  but  that  great  improvement  may  sometimes  follow;  but  that  the 
treatment  can  effect  permanent  cure  is  uncertain.  Extirpation  of  the 
leukemic  spleen  is  not  to  be  recommended.  Lucherini1  apparently  favor¬ 
ably  influenced  the  course  of  one  case  by  injection  of  the  patient  with 
malaria. 

Diseases  of  the  hemorrhagic  diathesis 

Here  are  grouped  a  number  of  morbid  conditions,  some  of  which  are  not 
clearly  affiliated,  while  others  shade  into  each  other  to  a  certain  extent  and 
may  also  bear  a  close  relationship  to  other  affections.  The  hemorrhagic 
disorders  of  the  new-born,  such  as  melena,  hemoglobinemia,  and  the  like, 
have  already  been  considered  (Vol.  1,  pp.  296,  297),  and  the  hemorrhagic 
tendency  present  in  infantile  scurvy  has  also  been  described  (Vol.  I, 
p.  711).  None  of  these  conditions  are  referred  to  here.  There  is  often 
an  intimate  connection  between  forms  of  erythema  and  of  purpura; 
while  in  nearly  all  of  the  infectious  diseases  a  hemorrhagic  tendency  may 
at  times  develop,  shown  both  by  purpuric  eruption  and  by  hemorrhage 
from  the  mucous  membranes  or  into  the  internal  organs;  and  the  same 
is  true  of  sepsis,  leukemia,  pernicous  anemia,  aplastic  anemia,  some  forms 
of  icterus,  and  greatly  debilitated  states  produced  in  any  way. 

In  general  in  the  hemorrhagic  diathesis  there  exists  either  a  congeni¬ 
tal  or  a  temporarily  acting  predisposing  cause,  in  the  latter  case  second¬ 
ary  to  some  other  affection  or  appearing  to  be  primary.  There  is  a 
tendency  to  some  change  in  the  blood  and  blood-vessels  which  permits 
of  the  passing  of  the  former  through  the  vessel-walls.  The  direct 
causes  are  entirely  unknown,  and  pathological  and  experimental  studies 
have  not  been  able  to  show  just  what  the  action  of  toxins  or  bacteria 
may  be.  Probably  a  variety  of  causes  may  produce  identical  symptoms. 

The  condition  is  conveniently  divided  into:  (1)  the  congenital  form, 
represented  by  hemophila,  and  (2)  the  acquired,  including  the  different 
varieties  of  purpura. 

HEMOPHILIA 

By  this  term  is  designated  an  inherited  constitutional  tendency  to 
repeated,  severe  and  even  uncontrollable  hemorrhage  produced  by  slight 
trauma  or  occurring  spontaneously,  the  patient  being  known  as  a 
“bleeder.” 

Etiology. — The  influence  of  inheritance  is  very  remarkable.  The 
disease  is  passed  on  from  generation  to  generation  entirely  through 
the  females,  although  the  males  of  the  family  are  those  affected,  and  the 
females  seldom,  if  ever.  Grandidier2  gives  the  proportion  of  male  to 
female  subjects  as  13:1,  while  Bulloch  and  Fildes3  after  a  careful  study 
of  900  papers  upon  the  subject,  concluded  that  females  never  exhibit 
the  disease.  In  the  celebrated  instances  of  the  Appleton-Swain  family 
the  disease  appeared  in  7  generations  (Osier).4  Isolated  cases  are 
reported,  but  are  rare,  and  some  probably  are  only  apparent  instances  of 

1 II  roliclinico,  1925,  XXXII,  1745. 

2  Die  Hamophilie,  1877,  118. 

3  Treasury  of  Human  Inheritance,  London,  1911,  Pts.  V  and  VI,  Sect.  XlVa,  178. 

4  Pract.  of  Med.,  1909,  748. 
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this,  and  a  more  complete  history  would  show  the  influence  of  inheritance. 
Generally  more  than  one  child  of  a  family  is  attacked.  In  probably 
33  per  cent,  of  the  cases  hemophilia  makes  its  first  appearance  in  the  first 
2  years  of  life,  and  rarely  after  childhood  is  past.  In  111  cases  referred 
to  by  Grandidier,1  in  which  the  age  of  onset  was  known,  the  first  symp¬ 
toms  appeared  in  the  first  2  years  of  life  in  72  per  cent.  The  general 
health  of  the  patient  exerts  no  influence,  and  the  disease  possesses  no 
relationship  to  scorbutus,  purpura  of  any  sort,  or  the  hemorrhagic  disease 
of  the  new-born. 

The  direct  cause  and  the  nature  of  the  malady  are  unknown.  Among 
causes  suggested  are  abnormal  fragility  of  the  walls  of  the  small  blood¬ 
vessels;  a  high  blood-pressure  with  abnormally  small  vessels;  a  diminished 
coagulability  of  the  blood;  a  destruction  of  blood  by  the  action  of  some 
infectious  process;  and  a  chemical  alteration  in  the  walls  of  the  blood¬ 
vessels.  Of  these  the  only  factor  which  appears  to  have  a  decided  influ¬ 
ence,  since  always  present,  is  the  very  great  retardation  in  coagulation 
of  the  Wood.  According  to  the  investigations  of  Howell,2  Hurwitz 
and  Lucas,3  Addis4  and  others,  the  diminished  coagulability  depends 
upon  a  quantitative  or  qualitative  defect  in  prothrombin,  the  antithrom¬ 
bin  being  present  in  normal  amount.  Minot  and  Lee5  believe  that  the 
platelets  are  at  fault,  not  in  their  number  but  in  their  abnormal  resist¬ 
ance  and  delay  in  the  release  of  their  contained  thrombin.  Mills6  finds 
that  the  thrombin  disappearing  is  not  reconverted  into  prothrombin  by 
the  antithrombin.  It  would  appear  that  there  is  no  deficiency  of  fibrino¬ 
gen,  since  the  clot  when  formed  is  of  the  usual  consistency. 

Pathological  Anatomy. — There  are  no  characteristic  lesions  found. 
Abnormal  thinness  of  the  blood-vessel  walls  has  been  observed  at  autopsy 
in  a  few  instances  but  not  in  others.  Hemorrhage  may  sometimes  be  dis¬ 
covered  in  and  around  the  joints,  and  sometimes  a  synovitis  may  develop. 
The  most  evident  feature  is  the  excessive  pallor  of  the  tissues,  the  natural 
result  in  those  who  have  died  from  hemorrhage. 

Symptoms. — As  a  rule  the  disease  does  not  manifest  itself  before 
about  the  age  of  2  years,  although  it  has  been  seen  even  in  the  new-born, 
as  shown  by  the  hemorrhage  which  has  followed  circumcision.  The  statis¬ 
tics  regarding  the  percentage  of  cases  occurring  in  the  1st  year  are, 
however,  probably  not  entirely  conclusive,  since  some  of  them  undoubt¬ 
edly  include  instances  of  the  hemorrhagic  disease  of  the  new-born,  which 
has  no  relationship  to  hemophilia.  The  symptoms  consist  solely  in 
hemorrhage;  the  patient  being  healthy  in  other  respects,  except  for  the 
anemic  condition  which  may  persist  if  attacks  of  bleeding  are  frequent. 
Hemorrhage  may  take  place  either  spontaneously,  or,  much  more  fre¬ 
quently,  as  the  result  of  trauma.  This  trauma  may  be  very  slight, 
such  as  an  insignificant  blow  on  the  nose,  the  extraction  of  a  tooth,  the 
use  of  a  tooth-brush,  circumcision  or  a  slight  wound  of  any  other  nature, 
including  bruises  followed  by  free  bleeding  under  the  skin.  It  is  rarely 
seen  in  the  umbilical  wound  in  the  new-born,  and,  in  fact,  new-born 
infants  of  hemophilic  inheritance  rarely  exhibit  the  symptoms  of  the  dis¬ 
ease  at  this  period  of  life.  The  spontaneous  hemorrhages  may  take 
place  in  any  region  of  the  body.  They  may  be  preceded  by  malaise, 


1  Loc.  cit.,  124.  _____  _  . 

2  Arch,  of  Int.  Med.,  1914,  XIII,  ( 6. 

3  Arch,  of  Int.  Med.,  1916,  XVII,  543. 

4  Jour.  Path.  andBact.,  1911,  XV,  427. 

5  Arch.  Int.  Med.,  1916,  XVIII,  474. 

6  Amer.  Jour.  Med.  Sci.,  1926,  CLXXII,  71. 
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giddiness,  irritability,  sweating,  chilliness,  dyspnea,  headache  and  other 
vague  symptoms ;  or  may  come  on  without  warning.  Spontaneous  hemor¬ 
rhage  occurs  most  frequently  from  the  nose  or  mouth,  but  it  may  come 
from  any  other  mucous  membrane;  or  may  be  subcutaneous,  producing 
a  large  hematoma  or  ecchymoses;  or,  in  unusual  instances,  take  place 
from  the  surface  of  the  skin  or  into  the  muscles  or  serous  cavities.  A  very 
characteristic  seat  for  hemorrhage,  either  traumatic  or  spontaneous, 
is  into  one  or  more  of  the  joints,  most  frequently  the  knee  or  elbow. 
There  occurs  more  or  less  rapid  effusion  of  blood  here,  accompanied  by 
fever,  swelling,  pain,  heat  and  redness;  or  in  some  cases  showing  little 
pain  and  no  discoloration. 

Blood. — The  blood  exhibits  no  positive  characteristic  changes,  other 
than  those  naturally  seen  in  symptomatic  anemia,  and  the  greatly 
delayed  time  of  coagulation  which  is  now  generally  admitted  to  be  pres¬ 
ent.  It  is  important,  however,  in  making  the  test  to  obtain  the  blood 
from  a  vein,  and  thus  avoid  the  influence  of  the  tissue-juices.  There  is  a 
slight  diminution  in  the  number  and  relative  percentage  of  the  polymor¬ 
phonuclear  leucocytes.  There  is  nothing  abnormal  in  the  number  of 
blood-platelets,  amount  of  blood-calcium  or  bleeding-time  (see  Vol.  I, 
pp.  53,  54).  The  capillary-resistance  test  is  normal. 

Course  and  Prognosis. — The  disease  is  essentially  a  chronic  one;  the 
isolated  occurrence  of  a  very  severe  or  persistent  hemorrhage  not  being 
sufficient  to  constitute  hemophilia.  In  the  spontaneous  cases  there  is 
a  decided  tendency  to  periodicity.  The  duration  of  a  single  hemorrhage 
is  uncertain  and  variable.  A  slow  oozing  may  continue  for  days  until 
the  patient  seems  almost  exsanguinated  or  even  dies  as  the  direct  result. 
The  danger  to  life  is  not  often  immediate  from  the  size  and  rapidity  of 
the  bleeding,  but  from  its  persistence  in  spite  of  efforts  to  stop  it,  and  the 
consequent  amount  lost.  There  is  seldom  a  fatal  issue  following  the 
first  hemorrhage.  In  less  severe  attacks  there  is  often  a  remarkably 
rapid  restoration  to  the  normal  condition  of  health. 

The  prognosis  is  on  the  whole  unfavorable.  Von  Etlinger1  estimated 
that  87  per  cent,  of  the  cases  finally  die  of  the  disease;  and  in  the  177 
deaths  in  the  series  of  Grandidier2  56  per  cent,  occurred  in  the  first  7  years 
of  life.  The  earlier  in  life  the  affection  begins  the  more  unfavorable  is 
the  prognosis,  and  conversely,  the  longer  life  continues  the  greater  the 
possibility  of  the  hemorrhagic  disposition  disappearing.  This  sometimes 
entirely  ceases  after  puberty,  but  as  a  rule  this  is  not  the  case.  In  those 
in  whom  life  is  prolonged,  repeated  attacks  of  hemorrhage  into  a  joint 
may  result  in  chronic  arthritic  changes. 

Diagnosis. — The  chief  diagnostic  feature  is  the  familial  history  of 
repeated  hemorrhages  difficult  of  control.  Without  this  history  the 
diagnosis  is  uncertain,  since  other  causes  may  produce  an  abnormal 
tendency  to  repeated  hemorrhages.  Hemorrhages  of  this  sort  are  seen 
oftenest  in  the  form  of  epistaxis  or  recurrent  hematuria;  or  there  may  be 
recurrent  purpura,  perhaps  associated  with  some  affection  of  the  joints. 
A  long-persisting  hemorrhage  controlled  with  difficulty  is  also  not  neces¬ 
sarily  hemophilia.  It  is  encountered,  for  instance,  in  some  forms  of 
icterus.  The  hemorrhagic  diseases  of  the  new-born  are  not  at  all  related 
to  hemophilia,  occurring  as  they  do  at  a  time  when  the  latter  disorder 
does  not,  as  a  rule,  manifest  itself.  It  is  a  striking  fact  that  subjects  of 
hemorrhage  in  the  early  weeks  of  infancy  generally  do  not  exhibit  symp¬ 
toms  of  hemophilia  later  in  life,  and  that  umbilical  hemorrhage  in  the  new- 

1  Jahrb.  f.  Kinderheilk.,  1901,  LIV,  24. 

2  Loc.  cit.,  154. 
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born  is  of  very  rare  occurrence  in  hemophilic  families.  There  are, 
however,  exceptions,  and  hemophilia  does  sometimes  appear  in  the  new¬ 
born,  as  shown  by  the  family  history  and  the  later  history  of  the  patient. 
From  purpura  and  hemorrhagic  disorders  of  an  allied  nature  hemophilia 
is  further  distinguished  by  the  presence  in  the  blood  of  a  normal  number 
of  platelets  and  by  the  delay  in  the  coagulation-time.  It  is  an  interest¬ 
ing  observation  that  in  hemophilia  a  needle-prick  for  the  purpose  of 
obtaining  blood  can  usually  be  made  with  impunity,  while  in  some  con¬ 
ditions  of  blood-dyscrasia  this  is  not  the  case,  and  bleeding  will  be  arrested 
only  with  great  difficulty. 

It  is  evident,  then,  that  the  diagnosis  of  hemophilia  must  be  made 
with  caution,  and  it  is  of  great  importance  to  make  it  correctly,  as,  for 
instance,  in  cases  where  a  hematoma  might  otherwise  be  regarded  as  an 
abscess  and  be  incised  with  serious  results,  or  an  affected  joint  might  be 


considered  rheumatic. 

Treatment. — Prophylaxis  is  very  important.  In  families  known  to 
be  bleeders,  marriage  of  the  females  should  be  discouraged.  in 

the  case  of  a  child  with  hemophilic  antecedents  who  has  as  yet  shown 
no  symptoms,  operations  should  be  avoided  as  far  as  possible,  and  acci¬ 
dents  which  might  produce  hemorrhage  must  be  guarded  against.  Vacci¬ 
nation,  however,  has  not  been  found  to  be  dangerous.  Of  drugs  employed 
for  internal  administration  as  prophylatic  measures,  the  greatest  atten¬ 
tion  has  been  paid  to  calcium  lactate,  which  is  supposed  to  increase  the 
coagulability  of  the  blood.  A  daily  dose  of  15  grains  (0.972)  or  more  can 
be  given  during  several  days  of  each  week.  Little  benefit  can,  however, 
be  expected,  since  the  blood  of  hemophilics  does  not  appear  to  be  dehcien 
in  calcium.  Thymus  extract,  ovarian  extract,  and  yeast  have  also  been 
recommended.  The  actual  value  of  any  of  these  is  questionable.  . 

In  the  treatment  of  actual  hemorrhage,  the  bleeding  part  should  be 
kept  elevated,  and  compresses,  tampons,  or  the  cautery  used,  according 
to  the  situation  and  the  demands.  Trial  may  also  be  made  locally  of 
suprarenal  extract  or  its  derivative,  thromboplastin,  cephalin  calcium 
chloride,  gelatin,  fresh  thymus  extract,  or  chloride  of  iron  The  sub- 
cutaneous  injection  of  epinephrin,  pituitnn,  peptone,  platelet-extract, 
fibrogen  and  gelatin  respectively  have  their  adherents.  The  last  is  not 
without  danger  on  account  of  the  difficulty  of  obtaining  oroug 
sterilization.  The  subcutaneous  or  intravenous  injection  of  a  foreign 
serum,  from  another  human  or  from  the  rabbit  or  the  horse,  increases 
the  coagulability  of  the  blood,  and  is  one  of  the  best  procedures  In 
emergency  the  ordinary  antidiphthentic  serum  can  be  employed  for  this 
purpose.  When  the  loss  of  blood  has  been  great,  transfusion  should 
certainly  be  done.  After  recovery  from  an  attack  tonic  remedies  are 
indicated  as  in  any  form  of  anemia. 


PURPURA 

By  this  title  is  designated  the  occurrence  of  more  or  less  scattered 
effusions  of  blood  beneath  or  into  the  skin,  from  the  mucous  mcmbranes 
or  into  the  internal  organs.  The  various  purpuric  affectioi^  are  very 

intimately  associated  with  each  other,  and  no  sharp  lme  rfiwomatic 
can  be  established.  The  condition  may  be  a  secondary  or  s^mptomatac 
affection,  or  may  be  primary  in  the  sense  that  it  seems  to  be ■  “depen i  e 
of  any  other  discoverable  morbid  state.  A  convenient  classification  is 
into  (1)  Symptomatic  Purpura  and  (2)  Idiopathic  Purpura. 
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1.  Symptomatic  Purpura.— The  hemorrhages  in  this  form  are 
usually  situated  only  in  the  skin,  but  to  this  there  are  exceptions.  The 
purpura  is  merely  a  secondary  symptomatic  manifestation,  the  primary 
disease  present  being  the  predominant  one.  It  does  not  differ  in  appear¬ 
ance  from  that  to  be  described  under  the  idiopathic  form.  In  some  cases 
with  greatly  lowered  vitality  necrotic  areas  may  develop  in  the  skin.  A 
considerable  variety  of  causes  may  be  operative.  They  may  be  classified, 
following  the  arrangement  given  by  Osier1  into  (a)  infectious;  ( b )  toxic; 
(c)  cachectic;  (d)  neurotic  and  (e)  mechanical;  although  the  distinctions 
are  by  no  means  sharp. 

(a)  Infectious  Purpura. — This  is  a  not  infrequent  form  observed  in 
septicemia,  pyemia,  malignant  endocarditis  and  many  of  the  eruptive 
and  other  infectious  fevers,  especially  smallpox  and  cerebrospinal  fever, 
and  is  a  constant  symptom  of  typhus  fever.  Cases  have  been  reported 
without  symptoms  of  meningitis  in  which  meningococci  were  found  in  the 
blood  from  the  hemorrhagic  spots  (Netter,  Salanier  and  Wolfrom).2 


Fig.  416. — Cachectic  Purpura. 

From  a  marantic  infant  of  10  months  in  the  Children’s  Hospital  of  Philadelphia.  Died 
a  week  after  admission. 


Whether  rheumatism  may  sometimes  have  purpura  as  a  secondary 
manifestation,  or  whether  “  rheumatic  ”  purpura  is  rather  to  be  considered 
a  primary  disease  of  another  nature  (p.  792)  is  not  definitely  determined. 
Certainly,  at  least,  typical  cases  of  rheumatism  very  rarely  exhibit  any 
purpuric  eruption  or  tendency  to  urticaria  or  erythema.  In  infectious 
purpura  the  spots  may  vary  in  size  from  those  of  a  petechial  character 
to  wide-spread  subcutaneous  and  submucous  hemorrhages. 

(6)  Toxic  Purpura. — Poisons  may  be  formed  within  the  body  which 
may  produce  purpura,  as  in  cases  of  jaundice  due  to  the  bile  entering  the 
blood.  Other  substances  introduced  from  without  may  have  this  effect, 
as,  for  instance,  the  venom  imparted  by  snake-bites;  or,  in  rare  instances, 
the  administration  of  certain  drugs,  among  these  being  antipyrine,  the 
iodides,  copaiba,  quinine,  phosphorus,  potassium  chlorate,  belladonna 

1  Pract.  of  Med.,  1917,  751. 

2  Brit.  Jour.  Child.  Dis.,  1917,  XIV,  104. 
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and  diphtheria-antitoxin  or  other  foreign  sera.  With  the  exception  of  the 
purpura  of  jaundice  the  toxic  variety  is  rare. 

(c)  Cachectic  Purpura. — Here  especially  are  to  be  noted  the  purpura 
occurring  in  greatly  debilitated  states  in  children  and  infants,  as  in  the 
marantic  condition  produced  by  chronic  diarrhea  or  other  digestive 
disturbance  (Fig.  416);  or  as  often  resulting  from  emypema,  tuberculosis, 
prolonged  bronchopneumonia  and  malignant  growths.  Here,  too,  is 
best  placed  the  purpura  seen  in  such  diseases  as  leukemia,  pernicious 
anemia,  aplastic  anemia,  pseudoleukemic  anemia,  scurvy  and  Hodgkin’s 
disease.  In  cachectic  purpura  the  spots  are  usually  small  and  occur 
chiefly  on  the  abdomen  and  chest. 

(d)  Neuro  ic  Purpura. — This  form  is  very  uncommon  in  early  life. 
It  may  appear  in  hysteria,  myelitis,  locomotor  ataxia  and  some  other 
nervous  disorders. 

(e)  Mechanical  Purpura. — This  may  occur  in  pertussis  from  the 
violence  of  the  cough;  in  epilepsy  :  when  a  limb  is  released  from  bandages; 
on  the  first  use  of  the  legs  after  a  long  illness,  or  whenever  there  has  been 
venous  stasis  from  any  cause. 

The  condition  of  the  blood  in  symptomatic  purpura  varies  to  some 
extent  with  the  nature  of  the  cause.  There  is  usually  no  alteration  in  the 
number  of  platelets  in  cases  of  hemorrhagic  conditions  dependent  upon 
scurvy,  Hodgkin’s  disease,  pseudoleukemia,  jaundice  and  hemophilia. 
In  purpura  connected  with  severe  infections,  cachetic  states,  pernicious 
anemia,  aplastic  anemia,  leukemia  and  the  introduction  of  poisons  or 
foreign  sera,  the  platelets  are  generally  diminished  in  number. 

2.  Idiopathic  Purpura  ( Morbus  maculosus  Werlhofii). — The  con¬ 
dition  is  not  a  very  frequent  one.  The  statement  made  of  the  lack  of 
sharp  distinction  "between  the  forms  of  purpura  applies  with  especial  force 
to  the  different  divisions  of  the  idiopathic  or  primary  type.  Once 
considered  as  distinct,  they  are  now  believed  to  be  but  variations  in  degree 
and  localization  of  a  single  process.  For  convenience  the  division  may 
be  made  into  (a)  purpura  simplex;  (6)  purpura  rheumatica;  (c)  purpura 
hemorrhagica;  (d)  Henoch’s  purpura,  and  (e)  purpura  fulminans;  but 
these  terms  represent  only  types  which  shade  into  each  other,  and  not 
in  any  way  independent  disorders.  With  the  exception  of  the  special 
symptoms  characterizing  each,  and  the  prognosis,  which  varies  with  the 
type,  all  may  be  studied  together. 

Etiology  and  Pathogenesis.— Primary  purpura  is  uncommon  in  infancy 
and  oftenest  seen  in  children  after  the  age  of  3  and  up  to  that  of  10  years. 
There  is  little  difference  in  the  frequency  in  the  sexes.  Among  predis¬ 
posing  causes  are  debility,  unhygienic  conditions,  digestive  disorders, 
and  anemia;  but  frequently  purpura  develops  in  children  apparently 
in  the  best  of  health.  The  nature  of  any  direct  exciting  cause  is  unknown. 
The  disease  strongly  suggests  on  many  occasions  an  infectious  origin, 
and  bacteria  of  various  sorts  have  been  found  in  the  purpuric  areas, 
or  in  the  blood  in  some  instances.  Yet  in  most  cases  no  such  discovery 
has  been  made,  and  the  variety  of  germs  which  have  been  described  show 
that,  if  the  disease  is  due  to  bacteria,  as  seems  probable  in  many  instances, 
certainly  more  than  one  form  has  the  power  of  producing  it.  It  is  possible, 
too,  that  some  chemical  auto  intoxication  may  be  operative,  or  that  some 
alteration  takes  place  in  the  blood-vessel  walls,  which  permits  of  a  passage 
through  them  of  the  red  corpuscles.  That  the  blood-vessels  are  affected 
in  some  manner  appears  certain,  but  whether  this  is  an  acute  degenera¬ 
tive  process,  a  bacterial  embolism,  or  a  vasomotor  disturbance  is  not 
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clear.  It  is  possible  that  it  differs  with  the  case.  The  etiological 
relationship  of  changes  in  the  blood  to  the  eruption  is  uncertain. 

Pathological  Anatomy. — There  is  nothing  characteristic  found  at 
autopsy.  Local  hemorrhages  are  discoverable  into  or  under  the  skin  or 
in  the  internal  organs,  or  in  the  mucous  membranes  oftenest  of  the  diges¬ 
tive  tract.  Ulceration  or  gangrene  of  the  skin  is  very  rarely  observed, 
and  the  formation  of  blebs  on  the  purpuric  spots  is  also  very  uncommon. 
Bleeding  into  the  joints  does  not  occur.  Degenerative  changes  have 
been  found  in  the  kidneys,  and  sometimes  in  the  heart  and  liver  in  severe 
cases.  Hemorrhages  within  the  cranium  or  from  the  lungs  are  infrequent. 
In  the  bodies  of  those  who  have  died  of  hemorrhage  the  usual  anemic 
appearance  of  the  tissues  and  organs  is  evident. 

Symptoms.— The  characteristic  symptom  of  all  types  of  purpura  is 
the  occurrence  of  hemorrhages  into  the  skin.  These  may  be  of  minute 
size  ( petechice )  up  to  those  of  large  area  (ecchymoses) .  They  are  not 
elevated,  their  color  is  at  first  bright-red  but  rapidly  becomes  a  distinctly 
purple  tint,  and  they  do  not  disappear  on  pressure.  As  they  fade  they 
assume  a  brownish  and  then  a  yellowish  color.  The  spots  often  come 
out  in  recurrent  crops.  In  the  more  severe  forms  of  purpura  hemorrhage 
also  occurs  from  the  mucous  membrane  of  the  nose,  mouth,  intestine, 
and  genito-uinary  tract;  and  the  subcutaneous  hemorrhages  are  larger 
or  more  abundant.  Other  symptoms  may  attend  or  precede  the  hemor¬ 
rhagic  appearances,  among  them  more  or  less  fever,  weakness,  arthritic 
pain,  digestive  disturbances,  and  in  some  cases  abdominal  pain.  The 
nature  and  degree  of  these  symptoms  varies  with  the  type  of  the  disease. 

The  Blood. — The  changes  are  chiefly  those  associated  with  moderate 
anemia.  There  is  a  slight  reduction  of  the  specific  gravity,  the  red 
blood-corpuscles,  and  especially  the  hemoglobin.  The  proportion  of  leuco¬ 
cytes  is  not  materially  altered  except  in  the  severe  cases  where  a  moderate 
leucocytosis  occurs.  The  condition  of  the  blood-platelets  varies  with  the 
different  types  of  purpura  and  will  be  referred  to  in  considering  each  of 
these.  The  same  is  true  of  the  bleeding-time,  which,  as  a  rule,  varies  in 
accord  with  the  condition  of  the  platelets  (see  Vol.  I,  pp.  53  and  54). 
The  coagulation-time  is  not  altered,  although  in  some  cases  the  clot  does 
not  retract  as  well  as  it  should.  No  changes  in  the  amounts  of  prothrom¬ 
bin  or  antithrombin  were  found  by  Howell.1 

The  special  symptoms,  course  and  prognosis  may  be  studied  more 
satisfactorily  under  the  different  clinical  types. 

(a)  Purpura  Simplex. — This  is  the  mildest  and  most  frequent  form 
of  idiopathic  purpura.  There  may  be  slight  indisposition  for  a  few  days, 
chiefly  shown  by  loss  of  appetite,  headache,  diarrhea,  vomiting  and 
moderate  fever;  but  often  the  attack  begins  suddenly,  with  the  appear¬ 
ance  of  numerous,  scattered,  discrete,  small,  pin-head  and  split-pea 
sized,  rounded,  purple  spots  on  some  region  of  the  body.  The  favorite 
sites  are  the  extensor  surfaces  of  the  upper  and  especially  the  lower 
extremities;  but  the  trunk  may  also  be  involved  when  the  eruption  is 
wide-spread  (Fig.  417).  The  face  and  hands  generally  escape.  The 
spots  often  come  out  in  crops  closely  following  each  other,  or  sometimes 
in  the  form  of  recrudescences  of  the  disease  after  intermissions.  In 
some  cases  there  is  a  distinct  degree  of  edema  in  the  affected  region; 
or  the  individual  purpuric  spots  may  be  edematous  ( purpura  urticans). 
Sometimes  urticaria  and  exudative  erythema  also  develop,  but  this  is 
less  frequent  than  in  rheumatic  purpura. 

1  Arch,  of  Int.  Med.,  1914,  XIII,  76. 
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Any  prodromes  observed  soon  disappear,  and  the  general  symptoms 
attending  the  eruption  are  absent  or  insignificant.  There  may  be  slight 
fever,  but  oftener  none,  or  slight  pain  in  the  muscles  and  joints.  The 
number  of  blood-platelets  and  the  bleeding-time  are  usually  not  altered. 
The  duration  is  from  1  to  3  weeks,  or  often  longer,  depending  upon 
whether  one  or  several  crops  of  spots  develop.  Recurrences  are  very 
liable  to  take  place  some  weeks  or  months  after  the  attack  is  over.  The 
prognosis  is  entirely  favorable,  except  for  the  possibility  of  anemia  after 
wide-spread  eruption,  the  decided  tendency  for  the  disease  to  reappear 
later,  and  for  the  occasional  passing  of  purpura  simplex  into  a  severer 
type. 


Fig.  417. — Purpura  Simplex. 

( Hecker ;  Pfaundler  and  Schlossmann,  Handh.  d  Kinderkr.,  1906,  lb,  572.) 


(h )  Purpura  Rheumatica  ( Peliosis  rheumatica ;  Schonlein  s  Disease , 
Arthritic  purpura;  Anaphylactic  purpura).  The  characteristic  of  this  t\  pe 
of  purpura  is  the  combination  of  the  cutaneous  eruption  with  pain  and 
swelling  of  the  joints,  and  often  with  urticaria  and  exudative  erythema. 
The  title  “rheumatic”  is  misleading,  as  predicating  an  association  with 
rheumatism,  against  the  existence  of  which  there  is  abundant  evidence. 
The  disease  is  less  common  in  children  than  m  young adults,  and  some¬ 
what  oftener  seen  in  males  than  females.  There  are  frequen  y 
prodromal  symptoms;  an  exaggeration  of  those  describe  .  uncei  puip  i  a 
simplex.  In  addition  sore  throat  is  a  common  early  symptom,  and  there 
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may  be  vague,  not  well  localized  pains  in  the  limbs.  Then  appears  the 
purpuric  eruption,  similar  to  or  often  of  smaller  size  than  that  in  purpura 
simplex.  Although  it  may  occur  in  any  part  of  the  body,  it  is  much 
oftener  seen  in  the  lower  extremities,  especially  about  the  affected  joints. 
It  may  appear  alone,  but  is  frequently  combined  with  urticaria  (purpura 
urticans),  and  in  other  cases  with  erythema  multiforme,  or,  less  often, 
erythema  nodosum.  Sometimes  vesiculation  of  the  purpuric  spots 
occurs.  At  times  the  amount  of  edema  is  very  decided,  and  this  may 
involve  the  face  and  eyelids.  Developing  at  about  the  same  time  with 
the  eruption  are  pain  and  swelling  in  the  joints,  oftenest  the  knees  or 
ankles,  and  usually  multiple.  The  swelling  is  periarticular  as  well  as 
from  effusion  into  the  joint  itself.  The  latter  is  always  serous;  not 
bloody  as  in  hemophilia. 

The  general  symptoms  are  usually  not  severe.  There  is  moderate  or 
sometimes  high  fever,  the  urine  may  be  scanty  and  may  contain  albumin, 
but  without  evidence  of  nephritis.  The  bleeding-time  and  the  number 
of  platelets  are  generally  normal.  Complications  are  not  common. 
Endocarditis  and  pericarditis  have  been  noted,  but  are  very  exceptional; 
another  proof  that  the  affection  is  in  most  cases  not  of  rheumatic  origin. 
The  duration  of  the  disease  is  variable,  lasting  2  weeks  and  longer,  depend¬ 
ing,  as  in  purpura  simplex,  on  whether  crops.,  of  eruption  continue  to 
appear  with  recrudescences  of  symptoms.  The  same  tendency  to 
repeated  attacks  is  observed  as  in  that  type  of  the  disease.  The  prognosis 
is  favorable. 

(c)  Purpura  Haemorrhagica  (Thrombopenia). — To  this  variety  some 
writers  especially  apply  the  sub-title  morbus  maculosus  Werlhofii;  more 
using  the  latter  term  as  a  synonym  for  idiopathic  purpura  of  any  sort. 
Purpura  haemorrhagica  is  rather  sharply  distinguished  from  other  types 
of  idiopathic  purpura  by  the  decided  diminution  in  the  number  of  plate¬ 
lets,  which  frequently  are  fewer  than  100,000,  in  place  of  the  approximate 
normal  of  450,000.  The  bleeding-time,  too,  is  much  prolonged  and  a 
hemorrhagic  area  is  liable  to  form  in  the  skin  around  the  puncture  (see 
Vol.  I,  p.  53).  In  this  form  there  are  not  only  the  subcutaneous  hemor¬ 
rhages  of  purpura  simplex,  but  from  the  beginning  hemorrhage  into  and 
from  the  mucous  membranes  and  into  the  internal  organs.  Vague 
prodromal  symptoms  of  indisposition  may  last  for  some  days,  but  often¬ 
est  the  attack  begins  abruptly.  The  eruption  is  in  part  similar  to  that 
of  purpura  simplex;  in  part  consists  of  ecchymoses  of  a  size  as  large  as, 
or  larger  than,  the  hand.  It  may  be  situated  in  any  part  of  the  body, 
including  the  face.  In  the  most  severe  cases  a  large  area  of  cutaneous 
surface,  as  perhaps  an  entire  extremity,  is  edematous  and  purple-red 
from  confluence  of  the  hemorrhagic  spots,  and  may  occasionally  exhibit 
vesiculation.  The  occurrence  of  erythema  and  urticaria  is  rare.  The 
joints  may  be  involved,  but  less  often  than  in  purpura  rheumatica. 

Cotemporaneously  with  the  cutaneous  eruption  bleeding  from  the 
mucous  membranes  takes  place.  Hemorrhage  from  the  nose  is  the  most 
frequent,  and  hematuria  is  common,  but  bleeding  may  occur  also  from 
the  intestine,  or  there  may  be  hematemesis,  or,  less  often,  hemorrhage 
from  the  genitals,  the  ears,  or  the  lungs.  Ecchymoses  may  appear  upon 
the  visible  mucous  membranes,  especially  the  palate,  lips,  tongue,  and 
even  the  conjunctiva.  The  hemorrhage  from  the  mucous  membranes 
may  be  slight,  or  severe  enough  to  cause  death.  The  tendency  to  bleed¬ 
ing  is  so  great  that  slight  pressure  upon,  or  scratching  of,  the  skin  may  pro¬ 
duce  subcutaneous  effusion  or  the  free  escape  of  blood  from  the  surface; 
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and  a  needle-prick  may  be  followed  by  bleeding  which  is  controlled  with 
great  difficulty. 

The  general  symptoms  vary  with  the  severity  of  the  attack.  There 
may  be  irritability ;  prostration ;  headache;  pallor,  and  continued  moder¬ 
ate  fever.  The  debility  is  such  as  to  make  the  patient  desire  to  be  in  bed, 
and  the  amount  of  blood  lost  in  various  ways  may  be  so  great  that  severe 
anemia  results,  and  the  patient  may  develop  a  condition  of  collapse 
with  subnormal  temperature.  In  other  cases  fever  is  absent  or  only 
occasional,  and  the  subjective  symptoms  are  little  marked,  except  those 
which  may  be  attributed  to  loss  of  blood.  Some  cases  may  pass  into  a 
typhoid  state;  or  cerebro-spinal  symptoms  may  be  present,  dependent 
upon  intracranial  or  intraspinal  hemorrhage  or  upon  anemia.  The  spleen 
may  be  enlarged.  Albuminuria  may  occur  and  edema,  especially  of  the 
face  and  feet,  may  occur.  Nephritis  may  develop,  but  is  less  frequent 
than  in  Henoch’s  purpura.  Vomiting  is  common.  The  duration  of  the 
disease  in  favorable  instances  is  2  weeks  or  longer.  There  is  always  great 
danger  of  recurrence,  and  this  may  take  place  again  and  again,  prolonging 
the  course  for  weeks  or  even  months. 

The  characteristic  of  purpura  hemorrhagica  is  the  hemorrhage  from 
the  mucous  membranes,  and  it  may  happen  that  this  is  the  only  symptom 
of  the  disease  present,  and  that  no  cutaneous  bleeding  occurs  at  all.  Such 
cases  could  be  readily  confounded  with  hemophilia,  but  are  distinguished 
by  the  entirely  different  blood-picture. 

The  prognosis  of  purpura  haemorrhagica  depends  upon  the  amount  of 
hemorrhage  and  the  duration  of  the  attack.  Death  may  take  place 
from  exhaustion  following  loss  of  blood,  or  from  intracranial  hemorrhage. 
Sometimes  the  course  is  only  a  few  days  to  a  fatal  termination.  In 
general,  however,  the  prognosis  is  good,  and  the  majority  of  cases  recover. 
Those  developing  the  typhoid  state  nearly  always  die. 

id)  Purpura  Abdominalis  ( Henoch’s  purpura). — This  type,  to  which 
special  attention  was  called  by  Henoch1  and  which  might  be  considered 
a  variety  of  purpura  haemorrhagica,  exhibits  some  of  the  features  of  this 
latter  and  others  of  the  type  of  rheumatic  purpura,  with  the  addition 
of  an  unusual  development  of  abdominal  symptoms.  It  is  observed 
chiefly  in  children  and  adolescents.  It  begins  with  the  symptoms  usual 
to  rheumatic  purpura,  including  the  involvement  of  the  joints,  the  urti¬ 
caria  and  erythema,,  and  the  purpuric  eruption,  except  that  the  last  may 
early  be  slightly  deyeloped.  Then,  with  an  increase  of  these,  severe 
abdominal  manifestations  suddenly  appear,  among  them  being  very 
obstinate  vomiting ;  paroxysmal  attacks  of  intense  abdominal  pain ; 
complete  loss  of  appetite;  constipation  followed  by  diarrhea;  tenesmus 
with  bloody  stools;  not  infrequently  nephritis;  enlargement  of  the  spleen, 
and  hemorrhage  from  the  mucous  membranes.  The  abdomen  is  hard 
and  tender,  especially  in  the  region  of  the  transverse  colon,  and  the 
legs  may  be  flexed  upon  it,  the  condition  suggesting  intestinal  obstruc¬ 
tion,  especially  intussusception.  There  is  generally  fever,  and  the  patient 
rapidly  becomes  much  debilitated.  The  single  attack  lasts  only  a  few 
days,  but  is  then  followed  in  the  course  of  a  few  days  more,  or  perhaps  a 
week  or  month,  by  another  attack,  and  so  on;  the  course  being  sometimes 
very  protracted.  Generally  there  are  less  than  half  a  dozen  attacks, 
the  intensity  growing  gradually  less,  but  Pratt2  records  an  instance  m 
which  there  were  over  60  attacks  at  intervals  of  less  than  a  month  during 


1  Berl.  klin.  Woch., 

2  Osier  and  McCrae, 


1874,  XI,  641. 

Modern  Med.,  1915,  IV,  709. 
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5  years.  The  predisposition  to  recurrence  is  especially  marked  in  this 
type  of  purpura. 

Not  all  the  characteristic  features  are  seen  in  each  case,  or  even  in 
each  attack  in  the  same  individual.  Arthritic  involvement  may  be 
absent,  and  still  oftener  urticaria  or  erythema  may  fail  to  develop.  The 
cause  of  the  abdominal  pain  is  not  understood.  It  may  be  a  thromobosis 
of  the  intestinal  vessels,  or  effusion  of  blood  into  the  mucous  membrane 
of  the  stomach  and  intestines,  or  localized  edema  in  these  regions.  The 
prognosis  must  be  guarded  in  view  of  the  prostration  produced,  the 
tendency  to  recurrence,  and  the  danger  of  the  development  of  a  complicat¬ 
ing  nephritis  or  cerebral  hemorrhage.  Still,  the  larger  majority  of  the 
cases  in  children  recover.  In  102  collected  cases  of  all  ages,  as  quoted  by 
Pratt,  8  died. 


Fig.  418. — Purpura  Fulminans. 


Infant  in  the  Children’s  Hospital  of  Philadelphia.  Time  and  method  of  onset  not 
clearly  discoverable.  Patient  exhibited  edema  and  large  dark-purple  effusions  of  blood, 
Mucous  membranes  apparently  uninvolved.  Autopsy  negative. 

(e)  Purpura  Fulminans. — This  very  unusual  condition,  to  which  the 
title  was  given  by  Henoch,1  is  seen  oftenest  in  children,  and  is  like  purpura 
simplex  in  the  limitation  of  the  hemorrhage  to  the  skin;  but  unlike  it  in 
the  rapid  development,  and  the  extent  and  amount  of  the  hemorrhage. 
The  onset  is  very  sudden,  with  chilliness,  high  fever,  great  prostration 
andjvomiting.  Ecchymoses  of  large  size  appear  with  remarkable  rapidity, 
in  the  course  of  a  few  hours  completely  covering  large  areas  chiefly  on  the 
extremities  (Fig.  418).  These  are  somewhat  symmetrically  placed,  and 
of  a  uniform,  dark-bluish  or  blackish-red  color.  The  skin  is  hard, 
edematous,  and  may  exhibit  bullae  containing  a  bloody,  serous  fluid. 
The  spleen  is  generally  enlarged,  and  there  is  often  albuminuria.  The 
course  is  extremely  rapid ;  suggesting  a  malignant  infection  or  a  toxemia, 
and  death  takes  place  in  from  12  to  24  hours,  or  sometimes  after  3  or  4 
days,  with  cerebral  symptoms  ending  in  coma. 

Diagnosis  of  Purpura. — The  diagnosis  of  any  form  of  purpura  is 
usually  easy,  and  rests  in  large  part  upon  the  occurrence  of  the  character¬ 
istic  extravasations  of  blood.  The  only  exception  is  in  those  cases  in 
which  there  is  hemorrhage  from  the  mucous  membranes  but  not  into  the 
skin.  Symptomatic  purpura  is  recognized  by  its  development  after  or  in 
connection  with  some  of  the  diseases  mentioned  as  causative  factors, 
while  idiopathic  purpura  is  distinguished  by  the  absence  of  any  such 
cause.  Confusion  might  be  possible  between  a  purpura  fulminans  and 
some  of  the  malignant,  rapidly  fatal,  hemorrhagic  secondary  cases 
associated  with  the  infectious  fevers.  These  latter  are  characterized 
by  the  higher  temperature,  the  prodromes,  and  the  probable  presence  of 

1  Berl.  klin.  Wochenschr.,  1887,  XXIV,  8. 
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some  distinguishing  symptoms  of  the  causative  disease.  The  nature  of 
the  hemorrhagic  condition  seen  in  lymphocytic  leukemia  and  aplastic 
anemia  is  at  once  recognized  by  an  examination  of  the  blood,  but  it  is 
imperative  that  a  differential  count  of  the  white  cell >  be  made,  since  an 
atypical  lymphocytic  leukemia  may  readily  show  a  leucopenia.  Scorbu¬ 
tus  might  suggest  a  primary  purpura  with  articular  involvement;  but 
the  onset  in  scurvy  is  slower,  the  history  distinctive,  the  gums  are  spongy, 
and  the  painful  regions  are  the  shafts  of  the  bones,  not  the  articulations. 
The  question  whether  “ rheumatic”  purpura  is  purpura  with  rheuma¬ 
tism  has  already  been  raised  (p.  791).  That  many  cases  are  certainly 
not  rheumatic  is  indicated  by  the  lesser  degree  of  articular  involvement; 
the  lower  temperature;  the  absence  of  sweating  and  of  cardiac  derange¬ 
ment,  and  the  appearance  of  urticaria  and  erythema  in  conjunction  with 
the  purpura.  Henoch’s  purpura  presents  difficulties  in  the  cases  where 
the  purpuric  eruption  is  not  well  marked,  and  the  abdominal  symptoms 
very  severe.  Here  the  diagnosis  of  an  intussuception,  acute  colitis, 
or  gastric  ulcer  could  readily  be  made;  and  this  has,  in  fact,  been  done, 
and  operations  performed.  On  the  other  hand,  a  number  of  cases  of  intus¬ 
susception  occurring  as  a  complication  of  Henoch’s  purpura  have  been 
reported  (Morse  and  Stone).1  A  recurring  purpura  hemorrhagica  can  be 
positively  distinguished  from  hemophilia  by  the  fact  that  in  the  latte i  the 
coagulation-time  of  the  blood  is  greatly  delayed,  the  bleeding-time  is  not 
prolonged,  the  blood-platelets  are  not  diminished,  and  that  simple  punc¬ 
ture  of  the  skin  with  a  needle  does  not  cause  obstinate  hemorrhage, 
unless  a  vein  has  been  actually  wounded.  The  reverse  in  all  these 
particulars  is  true  of  purpura  hemorrhagica.  It  should  be  borne  in  mind, 
however,  that  there  appear  to  be  very  exceptional  boiderland  cases 
between  thrombopenia  and  hemophilia.  Thus  Opitz  and  Frei2  report 
an  instance  in  a  female  infant  with  undoubted  purpura  m  which,  with  a 
diminution  of  platelets  and  a  greatly  prolonged  bleeding-time,  there  was 
no  coagulation  even  after  2  hours.  They  entitle  the  condition  pseudo¬ 
hemophilia.”  Somewhat  similar  cases  have  been  recorded  by  others 
(Rabe  and  Salomon;3  Weil  and  Ischl-Wall4) .  We  have  seen  1  instance  o 
haemorrhagic  purpura  in  which  the  coagulation-time  was  prolonged.  It  is 
further  to  be  borne  in  mind  that  in  the  hemorrhagic  disease  of  the  new-born 
both  coagulation-time  and  bleeding-time  may  be  prolonged.  . 

The  various  types  of  primary  purpura,  so  far  as  evident  clinical  symp¬ 
toms  are  concerned,  appear  to  shade  into  each  other  or  to  constitute 
one  disease,  and  in  fact  in  some  instances  to  present ,  symptoms Rented 
with  those  of  secondary  purpura,  being  distinguished  oniy  by  the  nature 
of  the  cause  or  the  absence  of  any  discoverable  one.  The  diagnosis 
between  them  is  therefore  a  matter  of  interest  only  from  the  point  of 
view  of  nomenclature.  Purpura  simplex  is  characterized  bj  subcum 
neous  hemorrhages  only;  purpura  rheumatica  by  the  c^^T^ts 

with  urticaria  and  allied  conditions,  and  with  lnv0{ve™ent  Abe  m ucous 
purpura  hemorrhagica  by  the  existence  of  hemorrhage  from ^the mrucous 

membranes,  as  well  as  in  the  skm;  Henoch  s  purpura  by  the  comb 
of  the  symptoms  of  rheumatic  purpura  with  abdominal  crises  and  he 
rhage  from  the  mucous  membranes;  purpura  fulmmans  by  its  rapid, 
fatal  course,  with  the  very  extensive  hemorr  age  occumng  on 
skin.  From  a  laboratory  point  of  view  it  would  appear  that  the  tornn  of 

»  Arch,  of  Pediat.  ,1909,  XXVI,  287. 

2  Jahrb.  f.  Kinderheilk.,  1921  XCIV,  374. 

»  Deutsch.  Archiv.  f.  klin.  Med.  ,1920*  CXXXII,  240. 

4  La  presse  med.,  1923,  XXXI,  243. 
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purpura  are  to  be  sharply  divided  into  2  classes;  the  thrombopenic  and 
the  non-thrombopenic ;  and  each  of  these  covers  types  some  of  which  are 
clearly  symptomatic  and  some  apparently  idiopathic.  Thus  the  thrombo¬ 
penic  class  includes  purpura  hsemorrhagica  and  also,  among  others,  the 
purpura  secondary  to  severe  infectious  and  cachectic  states,  pernicious 
anemia,  and  a  number  of  other  forms.  Other  writers  divide  the  purpuras 
into  those  dependent  upon  an  anaphylactic  reaction  and  those  due  to 
other  causes.  In  view  of  the  uncertainty  regarding  the  etiology  of 
the  disease,  it  does  not  seem  definitely  determined  that  the  condition  of 
the  blood-platelets  or  that  of  an  anaphylactic  reaction  can  be  made  the 
sole  diagnostic  criterion  of  the  different  forms  of  purpura  to  the  exclu¬ 
sion  of  other  more  evident  etiological  and  symptomatic  considerations. 

Treatment. — The  treatment  of  symptomatic  purpura  is  that  of  the 
primary  disease.  Measures  should  be  taken  to  improve  as  rapidly  as 
possible  the  impoverished  condition  of  the  blood,  and  to  increase  the 
general  strength.  Of  all  therapeutic  measures  for  the  idiopathic  cases 
the  most  important  is  rest,  recumbent  in  bed  no  matter  how  well  the 
child  feels;  and  this  should  be  sufficiently  prolonged;  for  it  is  a  matter  of 
frequent  experience  that  a  too  early  leaving  of  the  bed  is  followed  by  a 
return  of  the  purpura.  The  diet  should  be  nourishing  but  easily  digesti¬ 
ble.  A  diet  containing  increased  proportions  of  vegetables,  fruits  and 
similar  foods  may  well  be  employed,  but  there  is  no  proof  that  it  pos¬ 
sesses  any  positive  value.  Plenty  of  fresh  air  is  required.  There  is  no 
known  specific  treatment  for  the  disease.  Various  remedies  have  been 
advised,  among  them  sulphuric  acid,  ergotin,  epinephrin,  hydrastine, 
gallic  acid,  turpentine  and  arsenic.  The  last  is  perhaps  one  of  the  best. 
Calcium  lactate  is  also  recommended,  but  there  is  no  physiological  reason 
why  it  can  be  expected  to  be  of  benefit,  since  the  coagulability  of  the  blood 
is  not  diminished  in  this  disease.  The  treatment  must,  in  the  main,  be 
symptomatic.  Hemorrhage  from  the  nose  may  demand  local  measures 
to  control  it,  if  severe;  such  as  the  application  of  a  solution  of  epinephrin, 
or  perhaps  the  plugging  of  the  posterior  nares.  Severe  bleeding  from  any 
region  may  be  treated  by  the  application  of  such  organic  derivatives  as 
cerebrin,  thromboplastin,  cephalin  and  coagulin,  or  by  the  hypodermic 
administration  of  epinephrin,  fibrinogen,  gelatin  thoroughly  sterilized, 
pituitrin,  or  of  normal  human  blood-serum  or  that  of  other  animals, 
"transfusion  of  uncitrated  whole  blood  is  preferable,  since  this  offers  a 
method  of  increasing  the  number  of  blood-platelets.  Some  investigators 
have  warned  against  the  transfusion  of  a  foreign  sera  in  purpura  hemor¬ 
rhagica.  Removal  of  the  spleen  has  been  performed  with  benefit  in  some 
of  the  thrombopenic  cases,  since  its  recommendation  by  Kaznelson,1  on 
the  theory  that  the  spleen  exerted  a  thrombolytic  action.  Brill  and 
Rosenthal2  have  collected  17  such  instances  and  Williamson3  58  cases, 
in  50  of  which  the  operation  apparently  caused  symptomatic  cure.  It 
has  been  noted,  however,  that  the  operation  does  not  always  restore 
the  normal  number  of  platelets.  This  restoration  was  accomplished  in 
one  of  our4  own  cases  by  repeated  exposure  of  the  splenic  region  to  the 
x-ray.  I  or  the  pain  and  vomiting  of  Henoch’s  purpura  the  application 
of  an  ice-bag  may  be  tried,  and,  if  necessary,  a  hypodermic  injection  of 
morphine  and  atropine  given.  During  convalescence  internal  remedies 
are  frequently  needed  to  relieve  the  anemic  condition  of  the  blood. 
Change  of  climate  to  the  sea  or  the  mountains  is  often  serviceable. 

1  Wien.  klin.  Wochenschr.,  1916,  XXIX,  1451. 

2  Arch.  Int.  Med.,  1923,  XXXII,  939. 

3  Arch.  Dis.  in  Childh.,  1926,  I,  39. 

4  Griffith,  Arch,  of  Pediat.,  1924,  XLI,  527. 
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CHAPTER  II 

DISEASES  OF  THE  SPLEEN 
ACUTE  ENLARGEMENT  OF  THE  SPLEEN 

Enlargement  of  the  spleen  is  very  common  in  many  either  acute  or 
chronic  diseases,  and  this  is  particularly  true  of  early  life.  An  enlarge¬ 
ment  of  moderate  degree,  lasting  but  a  short  time,  is  a  frequent  attendant 
upon  most  of  the  acute  infectious  diseases,  being  especially  well-marked 
in  typhoid  fever  and  malaria  and  common  in  acute  tuberculosis,  measles, 
and  sepsis.  At  autopsy  the  spleen  is  found  congested,  deep-red  and  soft, 
and  the  Malpighian  bodies  may  be  increased  in  size.  In  sepsis  and  occa¬ 
sionally  in  typhoid  fever  infarcts  may  be  present,  and  these  may  have 
advanced  to  the  formation  of  abscess. 

The  symptoms  usually  consist  simply  in  the  discovery  of  the  enlarge¬ 
ment.  With  the  child  lying  upon  its  back  or  on. its  right  side,  the 
physician’s  warmed  finger-tips  are  held  resting  closely  but  lightly  beneath 
the  left  costal  border  in  the  mid-axillary  line.  During  inspiration  the 
lungs  force  the  spleen  downward,  and  it  can  then  be  palpated  if  enlarged; 
although  considerable  practice  is  required  if  the  increase  is  but  slight. 
The  abdominal  walls  should  be  relaxed,  and  the  flexing  of  the  child’s 
thighs  and  the  diverting  of  its  attention  may  aid  in  accomplishing  this. 
If  the  enlargement  of  the  spleen  is  not  at  first  discovered,  the  hand  should 
be  kept  in  position  and  the  pressure  gradually  increased,  the  finger-tips 
pushing  upward  under  the  costal  border  while  the  other  hand  supports 
the  posterior  left  lower  chest.  Inasmuch  as  even  the  normal  spleen  may 
sometimes  be  detected  in  this  way  in  favorable  cases,  to  constitute  a 
moderate  enlargement  the  organ  should  protrude  an  inch  below  the  border 
of  the  ribs.  Percussion  of  the  spleen  should  also  be  made,  but  is  unsatis¬ 
factory  in  infancy,  and  in  no  event  can  positive  conclusions  be  drawn 
from  it,  unless  confirmed  by  palpation.  No  treatment  is  required,  and 
the  enlargement  disappears  if  recovery  from  the  primary  disease  takes 
place. 

Rupture  of  the  Spleen. — This  is  a  very  rare  sequel  of  acute  enlarge¬ 
ment  in  typhoid  fever  or  malaria.  It  may  also  result  from  trauma.  The 
svmptoms  are  those  of  hemorrhage  into  the  peritoneum,  and  immediate 
operation  is  necessary. 

CHRONIC  ENLARGEMENT  OF  THE  SPLEEN 

This  is  dependent  upon  a  variety  of  causes,  and  diverse  pathological 
conditions  result,  some  of  which  are  discussed  each  under  its  individual 
title.  The  enlargement  may  be  of  moderate  size  or  very  great.  All  the 
anemias  if  severe  and  long-continued  are  liable  to  produce  it,  and  leukemia, 
psuedoleukemic  anemia,  Leishman’s  anemia,  and  Hodgkin  s  disease  may 
exhibit  it  unusually  well-developed.  Rickets  not  infrequently  is  attended 
by  a  moderate  and  sometimes  a  very  considerable  increase  of  size  of  the 
spleen.  The  thinness  of  the  abdominal  walls  and  the  defective  develop¬ 
ment  of  the  chest  aid  in  producing  the  impression  of  enlargement  m  this 


Table  111. — Differentiation  of  Certain  Conditions  Attended  by  Splenomegaly 
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disease  by  the  allowing  of  a  certain  degree  of  downward  displacement  of 
the  organ.  In  hereditary  syphilis  overgrowth  of  the  spleen  of  moderate 
degree  is  nearly  always  present  among  the  early  visceral  manifestations  of 
the  disease;  and  is  then  discoverable  at  birth.  This  may  disappear  as 
age  advances,  but  a  very  great  enlargement  of  the  spleen  with  anemia 
may  occur  as  one  of  the  symptoms  of  late  hereditary  syphilis  as  seen  in 
later  childhood.  Miliary  tuberculosis  often  results  in  a  very  decided 
enlargement  of  the  spleen,  depending  upon  the  development  of  caseating 
tubercles.  Malaria  may  produce  a  very  great  increase  of  size,  and  hemo¬ 
lytic  icterus  of  different  types  is  attended  by  splenic  hypertrophy  (see 
Hemolytic  Icterus,  pp.  215;  803),  and  this  is  true  likewise  of  bilary  cir¬ 
rhosis.  The  passive  congestion  from  cardiac  disease  is  another  factor, 
and  there  is  always  enlargement,  often  very  great,  in  amyloid  degenera¬ 
tion,  the  principal  causes  of  this  change  being  syphilis,  tuberculosis  and 
long-continued  suppuration.  Enlargement  may  also  be  produced  by 
bilharzia.  Finally  increase  in  the  size  of  the  organ  may  rarely  be  the 
result  of  morbid  growths  in  it.  There  are,  as  a  rule,  no  symptoms  attend¬ 
ing  secondary  splenic  enlargement  other  than  those  of  the  primary  dis¬ 
ease.  Some  of  the  diseases  attended  by  chronic  enlargement  of  the  spleen 
are  shown  in  the  table,  on  page  798  and  799  with  a  synopsis  of  the  con¬ 
ditions  of  the  blood  and  of  other  symptoms: 

PRIMARY  SPLENOMEGALY  WITH  ANEMIA 
(Splenic  Anemia;  Banti’s  Disease;  Gaucher’s  Disease;  Etc.) 

This  form  of  splenic  enlargement  has  given  rise  to  much  discus¬ 
sion,  and  its  causes  and  relationship  are  even  yet  far  from  being  com¬ 
pletely  understood.  The  title  “ splenic  anemia”  was  formerly  employed 
to  cover  all  cases  of  decided  enlargement  of  the  spleen  accompanied  by 
well-developed  anemia.  Increased  knowledge  of  the  blood  and  of  the 
splenic  functions  has  shown  that  the  term  comprises  several  distinct 
types,  and  on  this  account  it  would  be  better  to  abandon  it.  One  of  the 
forms,  “pseudoleukemic  anemia,”  has  been  described  under  Diseases  of 
the  Blood  (p.  773),  inasmuch  as  the  anemia  appears  here  to  be  the  more 
important  condition.  Some  of  the  varieties  of  splenomegaly  are  referred 
to  in  discussing  Hemolytic  Icterus  (pp.  215,  803).  For  many  data  con¬ 
cerning  the  types  now  under  consideration  I  am  indebted  to  the  contribu¬ 
tions  of  Krumbhaar1  and  of  Lyon2  as  well  as  to  those  of  other  writers,  to 
which  reference  will  be  made  in  course. 

1.  Banti’s  Disease 
Splenic  Anemia  . 

Etiology. — The  not  very  common  type  of  splenomegaly  to  which 
this  title  is  now  applied  was  first  differentiated  by  Banti.3  The  cause 
is  entirely  unknown  and  there  is  no  evidence  of  inheritance.  The 
increased  amount  of  pigment  in  the  spleen  and  the  recoveries  which  have 
followed  splenectomy  indicate  that  the  principal  elements  producing  the 
symptoms  reside  in  this  organ,  as  Banti  maintained.  The  affection  devel¬ 
ops  usually  in  young  adult  males  and  very  seldom  before  later  childhood. 

1  Jour.  Exper.  Med.,  1912-14,  various  references.  Amer.  Jour.  Med.  Sci.,  1915, 
CL,  227. 

2  Osier  and  McCrae,  Modern  Med.,  1915,  IV,  954. 

3  Lo  Sperimentale,  1894;  Sez.  Biol.,  XLVIII,  407. 
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A  few  at  an  earlier  age  are  contained  in  the  list  of  cases  collected  by 
Canelli;1  and  di  Meuron2  enumerates  40  of  which  8  were  in  the  first  2 
years  of  life. 

Pathological  Anatomy. — There  is  an  increased  amount  of  fibrous 
tissue  in  the  spleen,  and  the  Malpighian  bodies  are  small  and  few  in 
number,  especially  in  the  later  stage  of  the  disorder.  Infarcts  are  some¬ 
times  found  and  an  increased  amount  of  pigment  is  usually  present. 
Later  in  the  course  there  is  added  an  interlobular  cirrhosis  of  the  liver. 
The  splenic  vein,  portal  vein  and  other  neighboring  vessels  are  dilated 
and  exhibit  degenerative  changes.  There  is  no  enlargement  of  the  lym¬ 
phatic  glands. 

Symptoms. — Splenic  enlargement,  anemia,  and  hepatic  cirrhosis 
constitute  the  characteristics  of  the  disease.  The  course  is  very  slow 
and  the  symptoms  may  be  divided  into  three  stages.  In  the  first,  or 
pre-ascitic  stage,  lasting  several  years,  there  is  increasing  weakness  and 
pallor;  digestive  disturbances  and  abdominal  pain;  a  hard,  smooth,  pro¬ 
gressively  enlarging  spleen;  a  tendency  to  hemorrhage,  especially  from 
the  stomach;  and  moderate  anemia  of  the  chlorotic  type.  Very  often, 
however,  the  anemia  and  hemorrhagic  tendency  do  not  develop  until 
later.  There  is  an  excess  of  urobilin  in  the  urine.  The  number  of 
white  cells  is  always  finally  below  normal  and  there  may  be  a  marked 
leucopenia.  The  neutrophiles  are  relatively  increased  and  the  eosino- 
philes  disappear.  The  platelets  are  diminished.  The  red  cells  may  show 
decreased  fragility  (Cocke)3.  Rosenthal4  believes  that  there  are  two 
divisions  of  Banti’s  disease.  In  the  first,  or  thrombocytopenic  group, 
the  platelets  are  diminished  before  splenectomy  but  normal  after  it. 
In  the  second,  or  thrombocythemic  group,  they  are  normal  before  opera¬ 
tion  but  much  incijeased  after  it.  Cases  of  the  first  group  are  benefited 
by  splenectomy;  those  of  the  second  are  made  worse.  The  second  stage 
of  Banti’s  disease  is  of  a  few  months’  duration,  and  is  characterized  by 
scanty  urine  with  an  increase  of  urobilin;  digestive  disturbances  and 
diarrhea;  and  slight  augmentation  of  the  size  of  the  liver.  The  third 
stage  is  that  of  developing  hepatic  cirrhosis,  with  ascites,  occasionally 
slight  jaundice,  bile  in  the  urine,  emaciation,  anemia,  and  finally  shi ink¬ 
ing  of  the  liver.  . 

Prognosis. — Although  the  course  is  slow,  lasting  perhaps  10  years  or 

more,  the  ultimate  prognosis  is  unfavorable,  unless  operative  treatment 
is  employed.  The  patient  may  die  before  the  stage  of  cirrhosis  develops. 
That  recovery  is  possible  with  operation  even  after  hepatic  cirrhosis 
has  commenced  is  indicated  by  the  case  in  a  child  reported  by  L. 


Diagnosis.— This  is  to  be  made  largely  by  exclusion  of  other  possible 
;auses  of  splenomegaly.  Early  in  the  course  the  diagnosis  may  e  impos 
>ible.  Secondary  anemia  of  any  sort  accompanied  by  splenic  enlarge- 
nent  is  recognized  by  the  sequence  of  these  conditions,  the  anemia  being 
ipparently  the  cause  of  the  splenomegaly.  Pseudoleukemic  anemia 
iften  exhibits  a  marked  increase  in  the  number  of  leucocytes,  and 
ievelops  at  a  much  earlier  age.  Leukemia  and  pernicious  anemia  show 
iharacteristic  blood-changes.  Hemolytic  icterus  has  discoloration  of  the 
skin  as  one  of  the  earliest  symptoms;  often  appears  at  an  eailier  period 

4La  Pediat.,  1921,  ^XIX,  833. 

2  Arch,  de  med.  des  enf.,  1923,  XXVI,  416. 

3  Amer.  Jour.  Med.  Sc.,  192f>  1887 

4  Jour.  Amer.  Med.  Assoc.,  1925,  LXXXrv,  1887. 

6  Brit.  Jour.  Child.  Dis.,  1920,  XVII,  o4. 
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of  life;  and  is  positively  distinguished  by  the  increased  fragility  of  the 
red  blood-corpuscles.  The  urine  contains  urobilin,  but  no  bile,  and  in 
the  congenital  type  the  general  health  is  little  affected.  Gaucher’s 
disease  begins  in  infancy  and  childhood;  its  course  is  extremely  slow; 
it  exhibits  often  a  familial  occurrence;  jaundice  and  ascites  are  absent; 
a  brownish  discoloration  of  the  skin  may  occur;  the  spleen  is  generally 
larger,  and  the  anemia  less.  Portal  hepatic  cirrhosis  may  resemble 
the  later  stages  of  Banti’s  disease  very  closely.  However,  the  enlarge¬ 
ment  of  the  spleen  in  the  former  is  the  secondary  affection;  the  course 
is  shorter,  and  anemia  is  less  marked.  In  Hanot’s  cirrhosis  the  liver 
is  greatly  enlarged  and  there  is  a  chronic  icterus.  Syphilitic  enlargement 
of  the  liver  and  spleen  may  also  closely  resemble  Banti’s  disease;  but 
there  may  often  be  discovered  evidences  of  syphilis  in  the  past  history 
or  the  present  condition  of  the  patient.  The  possibility  of  its  existence 
must  always,  however,  be  carefully  considered. 

Treatment. — The  only  treatment  which  has  been  of  avail  is  splen¬ 
ectomy.  The  operation  should,  however,  be  performed  early  in  the 
disease,  before  the  liver  becomes  involved.  In  a  series  of  293  cases  of 
splenic  anemia  collected  by  Krumbhaar1  the  operative  mortality  was  13.6 
per  cent.,  178  cases  were  reported  improved,  and  35  apparently  cured. 
Owing  to  the  difficulty  in  distinguishing  Banti’s  disease  from  syphilitic 
enlargement  of  the  spleen,  antisyphilitic  treatment  should  always  first 
be  given  a  trial.  X-ray  and  radium  treatment  to  the  spleen  may  be  tried 
if  splenectomy  is  not  performed. 

2.  Gaucher’s  Disease 
(Large-celled  Splenomegaly) 

This  rare  affection  was  first  described  by  Gaucher2  under  the  title 
of  “  primary  epithelioma  of  the  spleen.”  Brill  and  Mandlebaum3  collected 
14  cases  which  they  considered  could  properly  be  included  here.  Since 
their  report  the  number  has  increased  somewhat.  Foot  and  Ladd4 
placed  the  list  of  published  cases  at  22,  including  their  own;  and  Beuben5 
at  37.  Regarding  the  genuineness  of  2  cases  reported  by  Knox,  Wall 
and  Schmeisser6  there  has  been  some  disagreement.  It  is  often  dis¬ 
tinctly  familial,  and  most  frequent  in  the  female  members  in  one  genera¬ 
tion.  It  is  not  hereditary.  The  principle  lesions  are  now  believed  to 
consist  in  the  deposit  in  the  spleen  of  masses  of  very  large,  multinuclear 
cells  of  an  endothelial  character,  which  to  a  great  extent  replace  the  nor¬ 
mal  splenic  tissue.  They  appear  macroscopically  as  white  spots  or 
streaks.  A  similar  change,  although  to  a  less  degree,  occurs  in  the  liver, 
bone-marrow  and  lymphatic  glands. 

Symptoms. — The  disease  appears  to  begin  insidiously  in  infancy 
and  early  childhood,  although  probably  congenital,  and  runs  a  very 
chronic  course  lasting  many  years.  Of  the  series  of  Knox  and  his  colla¬ 
borators  9  cases  had  not  passed  the  age  of  12  years  when  the  abdominal 
enlargement  was  recognized,  the  youngest  being  but  2  months  old  at  the 
time.  The  chief  symptom  is  the  progressive  enlargement  of  the  spleen, 
which  is  hard,  smooth,  regular  in  shape,  and  finally  reaches  an  enormous 

1  Amer.  Jour.  Med.  Sci.,  1923,  CLXVI,  329. 

2  These  de  Paris,  1882.  Ref.,  Krumbhaar,  Amer.  Jour.  Med.  Sci.,  1915,  CL,  227. 

3  Amer.  Jour.  Med.  Sci.,  1913,  CXLVI,  863. 

4  Amer.  Jour.  Dis.  Child.,  1921,  XXI,  426. 

6  Arch,  of  Pediat.,  1924,  XLI,  456. 

6  Johns  Hopk.  Hosp.  Bull.,  1916,  XXVII,  1. 
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size.  The  liver  after  a  time  enlarges  also,  although  not  to  the  same  degree 
and  is  of  a  greater  size  than  in  Banti’s  disease.  The  general  health  is  in 
no  way  affected  at  first;  but  later  anemia  of  the  chlorotic  type  develops, 
which,  however,  is  never  very  great.  Leucopenia  is  a  very  character¬ 
istic  symptom;  the  differential  count  is  normal;  the  platelets  may  be 
diminished.  Ascites  and  icterus  are  absent.  There  is  often  a  brown¬ 
ish  discoloration  of  the  skin,  especially  of  the  face  and  extremities,  and  a 
peculiar  yellowish  wedge-shaped  thickening  of  the  conjunctiva  on  each 
side  of  the  cornea.  The  superficial  lymphatic  glands  may  be  very 
slightly  enlarged.  There  may  be  submucous  or  subcutaneous  hemor¬ 
rhages,  but  the  gastric  hemorrhage,  so  characteristic  of  Banti’s  disease, 
is  absent.  Further  diagnostic  differences  from  this  affection  have  already 
been  pointed  out  (p.  802).  The  prognosis  as  to  duration  of  life  is  uncer¬ 
tain.  The  disease,  as  stated,  may  last  for  years.  Carr  and  Moorhead1 
report  an  instance  in  a  man  of  46  years.  Death  occurs  from  some  inter¬ 
current  affection. 

In  the  line  of  treatment  splenectomy  has  been  tried.  Krumbhaar2 
collected  16  instances  with  an  operative  mortality  of  25  per  cent.  Im¬ 
provement  is  said  to  have  occurred  in  9  instances,  and  apparent  cure  in  1. 
It  is,  however,  as  yet  too  early  to  determine  how  permanent  recovery 
may  be  after  splenectomy  in  this  disease.  The  fact  that  the  affection 
is  a  systemic  one,  involving  other  tissues  as  well  as  the  spleen,  would 
make  ultimate  recovery  after  operation  seem  unlikely. 

3.  Hemolytic  Icterus 


The  forms  of  this  affection  have  already  been  discussed  more  fully  in 
considering  icterus  in  the  section  upon  Diseases  of  the  Liver  (pp.  215,  218). 
Certain  of  them  may  be  mentioned  briefly  in  this  connection  because  of 
the  uniform  presence  of  enlargement  of  the  spleen.  Two  types  of  this 
sort  are  to  be  distinguished.  In  the  first,  the  acquired,  or  Hayem 3  type, 
there  is  no  familial  history,  the  disease  may  develop  at  any  age,  and  the 
course  is  chronic.  There  is  very  decided  anemia,  chronic  acholuric  icterus, 
a  large  and  hard  spleen,  slight  enlargement  of  the  liver,  and  increased 
fragility  of  the  red  blood-corpuscles.  Exacerbations  of  the  condition  are 
frequent,  during  which  there  may  be  very  decided  temporary  decrease  in 

the  number  of  red  cells  in  the  blood.  .  .. 

The  second,  the  familial ,  congenital,  or  Alinkowski 4  type,  is  distin¬ 
guished  by  the  very  decided  familial  nature.  It  is  observed  oftenest  con¬ 
genitally  or  in  the  new-born,  but  may  not  appear  even  for  seveial  years. 
The  jaundice  is  chronic,  moderate,  and  acholuric  in  nature,  the  urine  con¬ 
taining  urobilin  in  large  amount,  but  no  biliary  coloring-matter.  Fre¬ 
quent  exacerbations  occur  from  time  to  time  in  which  the  jaundice  grows 
more  intense  and  the  number  of  red  blood-cells  diminishes  greatly. 
The  fragility  of  the  red  blood-corpuscles  is  increased.  The  presence  of 
a  large  number  of  reticulated  red  cells,  which  may  form  as  much  as  5 
per  cent,  of  the  total  count,  is  a  very  characteristic  feature,  bhe  sp  een 
is  enlarged,  the  liver  not  involved,  the  anemia  is  moderate.  I  he  general 

condition  of  the  patient  is  little  if  any  affected.  .. 

Both  types  of  the  disorder  are  to  be  distinguished  from  Banti  s  disease 
by  the  fragility  of  the  red  blood-corpuscles,  and  m  the  Minkowski  type 

1  Jour.  Amer.  Med.  Assoc.,  1919, 1 LXXII,  . 19. 

2  Amer.  Jour.  Med.  Sci.,  1923,  CLX\  I,  3^9. 

3  Ur-pqcp  mpd  1898,  V,  121. 

*  VerhandlfcL  Cong!  f.  ’inn.  Med.,  1900,  XVIII,  316. 
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by  the  familial  character  and  usually  early  development.  The  prognosis 
is  favorable  as  to  the  continuance  of  life,  especially  in  the  familial  type; 
but  unfavorable  for  the  recovery  from  the  symptoms.  On  the  ground 
that  the  disease  is  dependent,  at  least  in  part,  upon  increased  hemolysis 
occurring  in  the  spleen,  removal  cf  the  organ  has  been  recommended,  and 
favorable  results  have  repeatedly  been  reported.  It  is  not,  however,  to 
be  advised  unless  the  general  health  is  suffering. 

MORBID  GROWTHS  OF  THE  SPLEEN 

These  are  of  very  exceptional  occurrence  and  of  anatomical  interest 
only.  Sarcoma  is  that  oftenest  seen,  being  either  primary,  or  more  fre¬ 
quently  secondary.  Fibroma  has  been  reported,  and  cysts,  either  der¬ 
moid,  simple,  or  echinococcic,  may  occur. 


CHAPTER  III 

DISEASES  OF  THE  LYMPHATIC  GLANDS  AND  VESSELS 

There  exists  in  early  life  a  very  notable  predisposition  to  enlargement 
of  the  lymphatic  glands.  This  may  be  secondary  to  some  disease  else¬ 
where,  the  glands  affected  being  usually  those  into  which  the  lymphatics 
from  the  diseased  regions  drain ;  but  not  infrequently  it  is  dependent  upon 
a  chronically  debilitated  condition  of  the  general  health,  and  the  tend¬ 
ency  is  often  seen  also  in  children  who  appear  in  other  respects  to  be 
entirely  well.  Certain  children,  especially  some  of  those  formerly  classed 
as  “  scrofulous,’7  but  more  properly  diagnosed  in  this  respect  as  “ lympha¬ 
tic/’  exhibit  a  special  proneness  to  glandular  involvement.  Certain 
families,  too,  have  this  same  predisposition,  and  this  may  be  ^inherited. 
The  disorder  denominated  the  Lymphatic  Diathesis  has  beenMescribed 
elsewhere  (Vol.  I,  p.  747),  as  have  been  briefly  the  normal  relationships 
of  the  superficial  glands  (Vol.  I,  p.  57). 

HODGKIN’S  DISEASE 

(Pseudoleukemia;  Adenie  ;  Lymphadenoma ;  Anaemia  lymphatica;  Lymphoblastoma) 

This  malady  was  first  described  by  Hodgkin1  in  1832;  and  inasmuch  as 
none  of  the  numerous  titles  applied  is  without  objection,  the  name  of 
Hodgkin’s  Disease  may  still  well  be  used  to  designate  it. 

Etiology  and  Pathology. — The  affection  is  an  uncommon  one,  and 
its  course  and  nature  not  well  determined.  It  is  seen  with  relative  fre¬ 
quency  in  childhood,  17  out  of  86  cases  collected  by  Longcope~  having 
been  under  10  years  of  age.  The  youngest  patient  in  a  series  of  43  cases 
in  children  reported  by  Thursfield3  was  just  over  3  years  of  age. 
Porter4  reports  a  case,  confirmed  by  autopsy  in  a  girl  of  but  little  over  2 
years.  It  is  decidedly  more  common  in  males.  The  causes  and  nature 
are  unknown.  Some  inflammation  in  the  mouth  or  throat  sometimes 
precedes  the  glandular  swelling,  or  the  disease  follows  some  infectious 

1  Med.-Chirurg.  Transac.,  1832,  XVII,  68. 

2  Osier  and  McCrae,  Mod.  Med.,  1915,  IV,  755. 

3  Garrod,  Batten,  and  Thursfield,  Diseases  of  Children,  1913,  552. 

4  Virg.  Med.  Monthly,  1919,  XLVI,  109. 
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malady.  Tuberculosis  was  brought  into  prominence  as  a  probable 
cause  especially  by  Sternberg,1  but  has  latterly  failed  of  corroboration. 
The  theory  of  the  disease  as  an  acute  infection  has  some  support,  and 
various  bacteria  have  been  described,  especially  certain  Gram-positive 
bacilli  by  Much  and  Frankel,2  Bunting  and  Yates,3  and  others,  but  none 
as  yet  has  been  proven  to  be  pathogenic.  Kofoid,  Swezy  and  Boyers4 
have  found  bodies  resembling  endamoeba  dysenteriae  in  the  glands,  and 
these  authors  and  others  have  called  attention  to  the  frequency  of 
intestinal  parasites  in  this  disease.  Stewart  and  Dobson5  were  unable 
to  reproduce  the  disorder  in  monkeys  by  inoculation  and  implantation 
of  glands  from  patients  with  Hodgkin’s  disease. 

Pathological  Anatomy. — There  is  a  hyperplasia  of  all  the  lymphoid 
tissues  of  the  body,  particularly  of  the  lymphatic  glands,  spleen,  liver 
and  lungs,  but  found  also  in  the  lymphatic  tissue  of  the  alimentary  canal, 
bones,  skin  and  other  regions.  The  superficial  glands  everywhere  are 
involved,  and  the  internal  ones  as  well,  especially  the  retroperitoneal 
and  the  mediastinal.  They  may  be  as  large  as  an  egg  or  larger,  and  often 
great  masses  of  them  compress  the  vessels  of  the  neck,  the  trachea,  the 
bronchial  tubes  or  the  ureters.  They  generally  remain  discrete,  and  the 
process  does  not  invade  the  contiguous  tissue.  The  glands  are  at  first 
elastic  and  soft;  later  firm  and  hard.  On  section  their  substance  is 
pinkish-grey  or  greyish- white,  smooth,  with  bands  of  fibrous  tissue  but 
without  evidence  of  caseation  or  suppuration.  The  spleen  is  enlarged 
in  75  per  cent,  of  the  cases,  but  is  usually  not  of  such  great  size  as  in 
leukemia,  and  very  frequently  shows  the  presence  of  lymphoid  foci  of 
varying  dimensions.  Similar  deposits  are  seen  in  the  liver,  which  is 
often  increased  in  size;  around  the  bronchi;  beneath  the  pleura;  and  in 
the  kidneys. 

Histologically,  the  work  of  Reed6  shows  in  the  lymphatic  glands 
proliferation  of  the  endothelial  cells  and  of  those  of  the  reticulum; 
lymphoid  cells;  uninuclear  and  multinuclear  giant-cells  which  diffier 
from  those  seen  in  tuberculosis:  and  later  in  the  case  decided  increase  of 
connective  tissue.  Large  numbers  of  eosinophilic  cells  are  present. 
The  structure  of  the  masses  in  the  spleen  and  elsewhere  is  of  the  same 
character 

Symptoms  and  Course. — The  onset  is  usually  slow,  the  first 
symptom  being  enlargement  of  some  group  of  glands,  much  oftenest 
those  on  one  or  both  sides  of  the  neck.  The  swelling  is  at  first  soft, 
later  hard;  not  adherent  to  the  skin  or  the  tissues  beneath,  and  not  tender 
or  painful  (Fig.  419).  The  aggregation  of  numerous  glands  in  close 
juxtaposition  may  produce  a  tumorous  mass  the  size  of  a  fist  or  larger. 
The  lymphoid  tissue  of  the  tongue  and  throat  may  also  show  hyperplasia. 
Generally  months  or  years  pass  before  any  further  extension  occurs,  and 
then  a  progressive  enlargement  of  the  glands  in  other  regions  of  the  body 
will  be  noticed;  the  axillary  glands  usually  being  involved  befoie  the 
inguinal.  The  spleen  and  liver  exhibit  enlargement  on  palpation,  v  ery 
rarely  lymphomatous  growths  appear  in  the  skin. 


1  Zeitschr.  f.  Heilk.,  1898,  XIX,  21. 

2  Munch,  med.  Wochenschr.,  1910,  LVII,  080. 

3  Arch.  Intern.  Med.,  1913,  XII,  236.  Jour.  Amer. 


1914,  LXII,  516.  TTT 

4  Jour.  Amer.  Med.  Assoc.,  1922,  LXXVIII,  1)04. 

5  Brit.  Jour.  Exp.  Path.,  1924,  V  65. 

6  Johns  Hopk.  Hosp.  Rep.,  1902,  X,  133. 


Med.  Assoc.,  1913,  LXI,  1803; 
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Early  in  the  case  the  general  condition  of  health  is  little  if  at  all 
affected;  but  later  secondary  symptoms  appear.  One  of  these  is  anemia, 
although  the  red  blood-cells  do  not  often  fall  below  2,000,000.  There  is 
no  constant  change  in  the  leucocytes.  Oftenest  there  is  a  polymorphonu¬ 
clear  leucocytosis;  sometimes  a  leucopenia;  occasionally  an  eosinophilia 
early  in  the  course.  It  has  been  claimed  that  the  platelets  are  constantly 
increased  in  number  (Bunting).1  Fever  of  an  irregular  type  is  present  in 
most  cases;  sometimes  continuous,  sometimes  with  periods  of  intermission. 
Pressure-symptoms  of  the  most  varied  kind  are  liable  to  develop,  their 
nature  depending  upon  the  region  of  the  body  where  overgrowth  of 


Fig.  419. — Hodgkin’s  Disease.  Shows  Glandular  Enlargement  Right  Side  of 

Neck  and  Axilla. 

Anthony  P.  Aged  9 }£  years.  Children’s  Medical  Ward  of  the  Hospital  of  the  Uni¬ 
versity  of  Pennsylvania.  Swelling  of  right  side  of  neck  began  2  years  previously,  and  - 
months  ago  rapid  increase  occurred.  Examination  in  Hospital.  Hard  mass  of  glands 
on  the  right  side  of  the  neck  and  at  the  anterior  portion  of  the  right  axilla.  Scattered 
glands  in  left  side  of  neck,  left  axilla,  above  clavicles  and  in  groins.  Spleen  greatly  en¬ 
larged.  Red  blood-cells  3,200,000.  Leucocytes  4,700.  Hemoglobin  40  per  cent.  A -ray 
showed  a  tumor-mass  in  the  mediastinum.  Diagnosis  confirmed  by  bioscopy.  Great 
improvement  under  treatment  with  a;-ray. 

lymphatic  tissue  occurs.  Thus  there  may  be  edema  and  pain  in  the  arms 
from  pressure  upon  the  vessels  and  nerves  in  the  axilla,  or  the  lower  limbs 
may  be  affected  in  a  corresponding  way  by  the  enlarged  inguinal  glands; 
cough,  dyspnea  or  dysphagia  may  be  caused  by  hypertrophy  of  the 
mediastinal  glands;  jaundice  by  interference  with  the  discharge  of  bile, 
or  disturbance  of  urination  by  pressure  on  the  ureter.  Among  other 
symptoms  sometimes  present  are  albuminuria,  pleural  or  pericardial 
effusion,  rapid  action  of  the  heart,  pigmentation  of  the  skin,  pruritus, 
boils,  and  tenderness  along  the  course  of  the  bones.  Herpes  along  the 
course  of  a  nerve  has  been  described  by  Pancoast  and  Pendergrass2  as  a 
not  uncommon  symptom.  As  the  disease  advances  the  masses  of  glands 

1  Johns  Hopk.  Hosp.  Bull.,  1911,  XXII,  114;  369. 

2  Amer.  Jour.  Med.  Sci.,  1924,  CLXVIII,  326. 
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may  reach  an  enormous  size;  the  spleen  may  become  greatly  enlarged; 
there  is  a  progressive  cachexia  and  emaciation;  and  death  occurs  from 
exhaustion,  amyloid  degeneration,  pneumonia,  or  as  a  result  of  the 
pressure  somewhere  in  the  body. 

Course  and  Prognosis. — An  average  case  can  last  2  or  3  years 
before  the  fatal  issue  takes  place,  although  in  some  instances  the  course  is 
much  longer  and  in  others  may  be  very  rapid,  continuing  only  a  few 
weeks  or  months.  Intermissions  in  the  progress  of  the  disease  are  of 
common  occurrence,  during  which  the  glandular  swelling  diminishes, 
fever  ceases,  and  all  the  symptoms  improve.  These  periods  may  last 
a  month  or  more,  and  then  relapse  occurs.  The  course  of  the  disease  may 
be  delayed  by  treatment,  but  the  ultimate  prognosis  is  entirely  unfavor¬ 
able.  It  is  doubtful  whether  any  cases  have  recovered. 

Diagnosis. — This  rests  upon  the  general  lymphatic  hyperplasia, 
without  characteristic  alteration  of  the  blood.  The  disease  is  first  of 
all  to  be  distinguished  from  tuberculosis.  There  is  no  doubt  that  there 
may  occur  a  general  chronic  tuberculous  adenitis,  which  is  very  difficult 
of  diagnosis  from  Hodgkin’s  disease;  and  certainly  early  in  the  course 
of  the  latter  affection  the  diagnosis  from  cervical  tuberculous  adenitis 
is  not  easy.  In  fact,  as  stated,  it  has  been  frequently  claimed  that  Hodg¬ 
kin’s  disease  was  in  reality  a  tuberculous  manifestation.  The  histolog¬ 
ical  structure  of  the  glands  in  the  two  diseases  is,  however,  different,  and 
in  doubtful  cases  a  gland  should  be  excised  and.  a  microscopical  study 
made.  Independent  of  this  study  is  the  absence  in  Hodgkin’s  disease  of 
the  matting  together  of  the  glands  and  of  any  tendency  to  suppurate,  and 
the  final  presence  of  a  much  wider  diffusion  of  the  process  throughout  the 
body.  The  employment  of  the  cutaneous  or  other  tuberculin-reaction 
is  of  value  if  it  results  negatively.  Lymphocytic  leukemia  may  produce 
enlargement  of  the  spleen  and  lymphatic  glands  similar  to  that  of  Hodg¬ 
kin’s  disease;  but  an  examination  of  the  blood  will  remove  all  doubt; 
for  even  in  the  unusual  cases  of  leukemia  where  the  total  number  of 
leucocytes  is  not  increased,  the  remarkable  relative  excess  of  lymphocytes 
is  characteristic.  The  occurrence  of  the  hemorrhages  seen  in  leukemia 
is  very  infrequent  in  Hodgkin’s  disease.  Lymphosarcoma  is  readily 
confounded  with  Hodgkin’s  disease.  It  is  to  be  distinguished  by  the 
penetration  of  the  process  into  the  tissues  outside  of  the  glands  and  by 
the  absence  of  enlargement  of  the  spleen.  Histological  examination  of 
an  excised  gland  may  be  required  to  decide  the  question.  The  general 
enlargement  of  the  lymphatic  glands  which  occurs  in  some  children  with 
the  lymphatic  diathesis  or  in  the  course  of  some  other  disorders  is  of  very 
moderate  degree,  and  does  not  exhibit  the  progressive  extension  which  is 
characteristic  of  Hodgkin’s  disease.  Such  a  condition  could  cause  no 

difficulty  after  serious  consideration.  . , 

Treatment. — The  employment  of  arsenic  and  of  the  x-ray  should 
certainly  be  tried,  since  the  progress  of  the  condition  may  be  retarded  m 
this  way.  General  tonic  and  hygienic  treatment  is  also  indicated. 
Removal  of  the  glands  early  in  the  case  may  be  performed  on  the  ground 
that  the  disease  seems  to  advance  from  the  original  site  to  others.  .  re& " 
ment,  however,  is  useless  in  the  hope  of  doing  more  than  prolonging  i  e 
for  a  time.  Removal  of  the  affected  gland  is  liable  to  be  followed  by  a 
return  of  the  disease  in  greater  force.  Benefit  has  been  claimed  from  t  le 
injection  of  a  vaccine  prepared  from  the  microorganisms  obtained  from 
the  affected  glands  (Billings  and  Rosenow;1  Hatcher  and  Lemmon-). 

1  Jour.  Amer.  Med.  Assoc.,  1913,  LXl,  2 122. 

2  Jour.  Amer.  Med.  Assoc.,  1915,  LAV,  15UJ. 
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ACUTE  SIMPLE  ADENITIS 

By  this  term  is  designated  an  acute  inflammation  of  lymphatic  glands 
not  dependent  upon  tuberculosis. 

Etiology. — The  marked  susceptibility  which  all  children  have  to 
glandular  enlargement  renders  the  frequency  of  adenitis,  acute  or  chronic, 
very  great,  and  the  variety  of  causes  large.  The  influence  of  heredity  is 
very  decided,  and  several  children  of  a  family  may  exhibit  a  tendency  to 
the  process,  or  the  parents  may  have  shown  the  same;  this,  too,  without 
there  being  symptoms  which  can  place  the  subjects  in  the  domain  of  the 
lymphatic  diathesis.  (See  Vol.  I,  p.  747.)  Although  common  at  any 
period  of  childhood  and  much  oftener  encountered  then  than  later,  acute 
adenitis  is  seen  especially  in  the  first  2  years  of  life.  An  exception  is  the 
inflammation  observed  in  the  course  of  infectious  diseases,  which  natu¬ 
rally  occurs  particularly  at  the  school-age.  Among  these  are  chiefly 
scarlet  fever,  measles,  rubella,  mumps,  grippe  and  diphtheria.  A  lowered 
condition  of  the  health  is  a  powerful  predisposing  cause.  Any  local 
peripheral  irritation  also  tends  to  be  followed  by  inflammation  of  the 
glands  into  which  the  lymphatics  of  the  region  drain.  Thus,  for  instance, 
an  affection  of  the  mouth  or  throat  produces  enlargement  of  the  glands 
below  the  jaw;  one  of  the  scalp  or  ear  is  followed  by  involvement  of 
the  occipital,  posterior  auricular,  or  superficial  cervical  glands;  that  of 
the  finger  or  arm,  including  vaccination,  may  result  in  inflammation  of  the 
axillary  glands;  that  of  the  lower  extremities  or  genital  organs  affects  the 
glands  of  the  femoral  region  or  groin;  and  disorders  of  the  intestine  pro¬ 
duce  enlargement  of  the  mesenteric  group.  An  acute  respiratory  affec¬ 
tion  may  be  productive  of  enlargement  of  the  tracheo-bronchial  glands. 
The  action  of  bacteria  or  of  toxic  substances  is  the  cause  in  most  of  these 
cases,  and  the  glands  act  as  a  sieve  in  restraining  the  germs  from  reaching 
the  general  circulation.  Any  of  the  pyogenic  bacteria  may  be  the  active 
agent,  but  oftenest  the  staphylococcus  or  streptococcus. 

Pathological  Anatomy.— The  process  is  at  first  a  hyperplasia  of  the 
lymphoid  and  connective  tissues.  The  gland  is  enlarged  in  size,  con¬ 
gested,  edematous,  and  hard.  Microscopical  examination  shows  a 
lymphoid  hyperplasia  attended  by  an  infiltration  of  polymorphonuclear 
cells.  If  the  infection  has  been  too  great  for  resolution  to  take  place, 
suppuration  occurs.  In  this  event  the  gland  becomes  adherent  to  the 
surrounding  tissue  through  a  secondary  inflammation  of  this.  As  a  rule 
in  suppurative  cases  only  one  gland  is  at  first  affected,  although  the 
inflammation  may  spread  to  others  of  the  group.  In  the  adenitis  depend¬ 
ing  upon  certain  of  the  infectious  diseases,  one  or  more  groups  of  glands 

may  be  involved.  . 

Symptoms. — These  vary  with  the  cause.  The  cervical  glands  are 

the  ones  attacked  far  more  often  than  any  others,  as  far  as  the  external 
lymph-nodes  are  concerned.  The  existence  of  acute  inflammation  of  the 
internal  glands  cannot  be  determined  in  a  manner  to  permit  of  conclusions 
as  to  its  frequency.  The  first  symptom  of  adenitis,  apart  from  the 
manifestations  of  the  primary  disease,  is  the  development  of  a  hard 
swelling,  movable,  little  if  at  all  tender,  and  unaccompanied  by 
fever.  This  inflammation  may  persist  unchanged  during  the  course 
of  the  primary  disease,  and  disappear  with  it  or  somewhat  later. 
This  description  applies  to  the  mildest  cases.  In  those  of  rather 
more  decided  severity,  the  enlargement  of  the  glands  is  more  rapid 
and  greater,  and  its  duration  is  independent  of  the  primary  process. 
There  is  tenderness  and  slight  fever,  yet  but  little  other  constitutional 
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disturbance.  The  surrounding  tissue  is  not  involved,  and  there  is  gener¬ 
ally  no  redness.  Slowly  the  swelling  disappears,  lasting  a  number  of 
weeks  before  the  threatening  symptoms  are  over,  and  often  leaving  an 
induration  for  a  considerably  longer  time.  In  the  suppurative  cases  the 
enlargement  is  progressive;  although  very  often  with  a  stationary  period, 
after  which  fever  develops  or  increases,  reaching  103°  or  104°F.  (39.4°  or 
4CTC.) ;  the  surrounding  cutaneous  tissue  becomes  involved  in  the  process; 
a  large,  tense,  hard,  very  tender  and  painful  mass  is  rapidly  produced, 
with  the  skin  over  it  reddened  and  shining;  and  finally,  unless  relieved  by 
operation  earlier,  a  portion  of  the  surface  becomes  softer  and  fluctuating, 
ruptures,  and  pus  is  discharged  (Fig.  420).  Some  cases  run  a  more  acute 
course  from  the  beginning,  with  severer  symptoms;  and  this  is  especially 
true  of  adenitis  in  infancy,  at  which  period  suppuration  is  especially  liable 
to  occur.  In  most  of  the  infectious  fevers,  with  the  exception  of  scarla¬ 
tina,  there  is  little  tendency  to  suppuration.  In  this  disease  the  glandular 
enlargement  is  wide-spread,  although  suppuration  is  liable  to  take  place 
only  in  the  glands  of  the  neck  and 
below  the  jaw. 

Prognosis. — This  is  favorable 
for  final  recovery,  but  very  uncertain 
as  regards  the  developemnt  of  sup¬ 
puration,  the  only  exception,  as 
stated,  being  the  adenitis  seen  in  the 
infectious  diseases,  which  seldom 
goes  on  to  suppuration  except  in 
scarlet  fever.  Of  the  cases  due  to 
other  causes  the  majority  occurring 
in  infancy  suppurate;  but  at  other 
periods  it  is  impossible  to  predict  the 
outcome  in  this  respect.  Very  often 
a  swollen  gland  will  remain  in  a 
quiescent  state  for  a  week  or  more 
and  then  take  on  a  rapid  increase  of 
severity  and  suppuration  follow.  It 
seems  very  probable  that  an  acute 
simple  non-suppurative  tracheo¬ 
bronchial  adenitis  may  be  produc¬ 
tive  of  a  febrile  reaction  of  low  grade 
and  lasting  some  weeks  in  some  of  those  instances  where  fever  is  present 

without  discoverable  cause. 

The  duration  of  adenitis  is  variable.  In  the  cases  which  do  not  sup¬ 
purate,  from  a  few  weeks  to  a  couple  of  months  may  be  passed  before 
recovery  is  complete.  The  suppurative  cases  generally  show  signs  oi 
this  in  the  2d  or  3d  week  or  earlier.  The  recovery  after  the  abscess 
is  opened  is  generally  rapid,  unless  it  has  been  allowed  to  exist  too  long 

before  incision  had  been  made.  .  ~  » 

Diagnosis.— This  is  a  matter  seldom  presenting  difficulty.  One  ot 

the  commonest  errors  is  that  of  mistaking  cervical  adenitis  foi  mumps. 
If  the  adenitis  is  well-advanced  when  first  seen,  and  the  sunoun  ing 
tissue  implicated,  it  may  for  a  time  be  difficult  to  come  to  a  positive 
conclusion.  However,  the  fact  that  the  center  of  swelling  in  mumps 
is  over  the  parotid  gland,  and  in  adenitis  is  below  or  at  the  ang  e  o  e 
jaw,  will  aid  in  distinguishing  between  the  two.  A  still  grea  er  pro  em 


Fig.  420. — Simple  Cervical  Adenitis. 

Infant  of  5  months  in  the  Children’s 
Hospital  of  Philadelphia,  with  suppurative 
adenitis.  Incision  later. 
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is  that  of  differentiating  between  simple  and  tuberculous  adenitis.  This 
will  be  discussed  when  considering  the  latter  affection.  * 

Treatment. — Preventive  treatment  consists  in  maintaining  and  im¬ 
proving  the  general  health  and  in  quickly  removing  all  sources  of  periph¬ 
eral  irritation,  especially  those  connected  with  the  pharynx,  ears,  nose 
and  mouth.  After  adenitis  has  actually  appeared,  treatment  of  the 
same  nature  should  continue,  and  efforts  should  be  made  to  abort  the 
attack  if  this  is  still  possible.  Either  cold  or  very  hot  applications  may 
aid  in  this.  The  employment  of  a  poultice  may,  it  is  true,  increase  the 
liability  to  suppuration;  but  frequently,  on  the  other  hand,  aids  resolu¬ 
tion  by  relieving  the  congestion  of  the  gland.  Ointments  of  various 
sorts,  particularly  of  ichthyol  or  of  iodine  in  some  form,  ^eem  useful  in 
some  cases ;  and  in  others  general  massage  and  rubbing  with  stimulating 
liniments  is  to  be  recommended.  If  suppuration  is  evidently  occurring, 
cold  or  hot  applications  will  relieve  the  pain;  and  just  as  soon  as  an  area  of 
softening  appears,  this  should  be  incised  and  dressed  antiseptically. 
Further  surgical  procedure  is  seldom  necessary. 

ACUTE  EPIDEMIC  INFECTIOUS  ADENITIS 
(Glandular  Fever ;  Acute  Infectious  Mononucleosis) 

There  is  a  condition  of  acute  and  often  epidemic  infectious  lymphad¬ 
enitis  which  was  described  under  the  title  of  “glandular  fever”  by  E. 
Pfeiffer.1  Much  discussion  has  taken  place  since  then  regarding  its 
existence  as  an  independent  affection.  I  have  never  been  convinced  of 
this,  and  the  disorder  has  seemed  to  me  to  be  a  symptom  merely,  appearing 
usually  epidemically,  it  is  true,  but  in  the  course  of  a  number  of  other 
diseases.  Among  these  is  certainly  to  be  included  grippe,  as  well  as  any 
epidemic  occurrence  of  inflammation  of  the  nasopharynx  of  other  nature, 
and  probably  other  causes  as  well;  the  characteristic  in  these  cases  being 
that  the  inflammation  of  the  glands  becomes  the  most  prominent  symp¬ 
tom.  That  some  general  infection  has  taken  place  is  shown  by  the 
occasional  development  of  enlargement  of  the  liver  and  spleen,  as  well  as 
of  a  wide-spread  involvement  of  the  lymphatic  glands  in  various  parts  of 
the  body.  The  disorder  is  best  considered  a  variety  of  acute,  simple 
lymphadenitis.  It  is  encountered  oftenest  in  infancy  and  early 
childhood. 

Symptoms.— The  onset  is  sudden,  with  high  fever,  pam  on  moving 
the  neck,  sometimes  nausea  and  vomiting,  abdominal  pain,  and  pam 
in  the  bones.  Some  degree  of  inflammation  of.  the  throat  and  nose  is 
present,  but  is  of  secondary  importance.  Distinct  enlargement  of  the 
cervical  glands  is  observed  after  from  a  few  hours  up  to  from  1  to  2  days 
of  illness.  This  affects  especially  the  glands  along  the  course  of  the 
carotid  upon  both  sides,  commonly  on  one  side  before  the  other;. then  later 
others  in  the  neck,  and  often  with  involvement  of  the  axillary  and 
inguinal  group  as  well;  sometimes  the  mesenteric  glands,  and  occasionally 
with  enlargement  of  the  liver  and  spleen.  The  glands  are  tender  and 
swollen,  but  the  skin  is  not  reddened,  and  suppuration  is  rare.  .  They 
increase  in  size  for  a  day  or  two,  reaching  the  dimensions  of  a  pigeon  s 
egg  or  occasionally  larger,  often  smaller.  Substernal  pain  sometimes 
occures,  supposed  to  indicate  enlargement  of  the  bronchial  nodes. 
The  leucocyte-count  is  generally  from  15,000  to  20,000  and  there  is 
commonly  described  a  very  high  percentage  of  lymphocytes  equaling 

1  Jahrb.  f.  Kinderheilk.,  1889,  XXIX,  257. 
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from  75  to  80.  The  inflammation  lasts  from  2  to  3  weeks,  although  the 
constitutional  symptoms  disappear  earlier,  the  fever  ceasing  in  from  2  to  3 
days.  Exceptionally  a  nephritis  occurs  as  a  complication.  The  condi¬ 
tion  can  be  confounded  with  acute  lymphocytic  leukemia,  and  owing  to 
the  lymphocytosis  often  present  the  diagnosis  may  not  at  first  be  possible 
from  a  leukemia  of  the  atypical  form.  When  the  tracheo-bronchial 
glands  are  involved  following  a  bronchitis,  the  low  fever  may  awaken 
the  suspicion  of  tuberculosis,  but  the  examination  of  the  blood  will  differ¬ 
entiate  here.  The  shortness  of  the  attack  and  the  complete  recovery  are 
characteristic.  Treatment  other  than  symptomatic  is  unnecessary. 


CHRONIC  SIMPLE  ADENITIS 


Etiology. — This  disorder  is  common  in  children.  It  may  remain 
after  one  or  repeated  attacks  of  acute  adenitis  in  which  complete  resolu¬ 
tion  has  not  taken  place;  or  may  be  of  a  chronic  nature  from  the  begin¬ 
ning,  attending  some  persistent  source  of  irritation,  such  as  that  of  the 
scalp  by  pediculi,  chronic  otitis  media,  and  the  like;  and  especially  the 
presence  of  adenoids  or  of  hypertrophy  of  the  faucial  tonsils.  Any 
impaired  condition  of  health  is  a  very  frequent  cause.  Consequently 
•chronic  enlargement  of  the  glands  is  particularly  common  in  institutions 
for  children,  or  under  any  circumstances  in  which  children  are  crowded  or 
receive  poor  food  or  insufficient  fresh  air.  It  may  attend  a  chronic 
bronchitis  or  remain  as  a  sequel  after  an  acute  respiratory  involvement. 
A  part,  too,  of  the  symptoms  of  the  lymphatic  diathesis  (Vol.  I,  p.  748) 
is  the  chronic  glandular  enlargement  which  may  be  present.  Syphilis  is 
a  not  infrequent  cause  of  localized  moderate  enlargement  of  the  glands, 
and  quite  exceptionally  of  an  extensive  multiple  adenitis  in  later  child¬ 
hood.  The  exciting  cause  of  adenitis  is  a  chronic  toxic  or  mechanical 
influence,  or  a  bacterial  involvement.  Any  bacteria  present  are  of  low 
virulence,  not  sufficient  to  produce  suppuration. 

Symptoms. — Practically  the  only  symptom  is  the  glandular  en¬ 
largement.  A  single  gland  or  oftener  a  whole  group  may  be  involved, 
or  sometimes  glands  in  various  parts  of  the  body,  the  latter  condition 
being  seen  particularly  in  instances  of  the  lymphatic  diathesis.  The 
glands  oftenest  affected  are  those  of  the  neck.  They  are  generally  only 
moderately  swollen,  hard,  movable  and  not  tender.  There  may  be  a 
gradual  decrease  in  size,  or  no  change  may  be  noticed  after  the  first 
discovery  of  the  enlargement;  or  there  may  be  observed  an  alteration 
in  the  degree  of  swelling  from  time  to  time.  There  is  no  tendency  to 
suppuration,  and  no  constitutional  symptoms  are  produced.  The 
disorder  may  last  for  several  months  and  then  disappear  slowly,  or  may  be 
very  persistent.  Chronic  tracheo-bronchial  adenitis,  not  tuberculous  in 
nature,  is  probably  of  frequent  occurrence.  Its  local  symptoms  and 
physical  signs,  including  the  results  of  the  £-ray  examination,  do  not 
differ  from  those  produced  by  the  tuberculous  process,  except  that  pres¬ 
sure  symptoms  are  less  frequent.  They  will  be  considered  later  in  dis¬ 
cussing  tuberculous  adenitis  (p.  816).  Bernard  and  Vitry1  found  that 
of  194  children  of  school-age  and  with  unquestionable  evidence  of  enlarge¬ 
ment  of  the  glands,  64  repeatedly  gave  negative  tuberculin-reactions; 
and  Royer2  observed  that  under  6  years  almost  of  the  children  with 
xc-ray  indications  of  tracheo-bronchial  glandular  enlargement  gave  no 
evidence  of  tuberculosis.  Non- tuberculous  involvement  of  the  mesenteric 


1  Bull,  de  l’acad.  de  med.,  1923,  XC,  41. 

2  Those  de  Paris,  1922.  Ref.  Marfan,  Bull,  de  1  acad.  de  med 


1923,  XC,  53. 
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glands  may  occur  producing  symptoms  suggesting  appendicitis,  as  in  7 
cases  reported  by  Barss,1  and  this  has  been  especially  emphasized  by 
Brerinemann.2 

Diagnosis. — Although  the  disease  may  form  a  part  of  the  complex 
of  symptoms  of  the  lymphatic  diathesis,  in  other  cases  it  is  to  be  distin¬ 
guished  by  the  entire  absence  of  other  manifestations  of  this  condition. 
Lymphocytic  leukemia  produces  a  more  wide-spread  and  greater  hyper¬ 
trophy,  and  is  recognized  by  the  examination  of  the  blood.  Hodgkin  s 
disease  results  in  a  very  much  greater  enlargement  and  is  of  an  even 
more  chronic  nature.  It  is  only  very  early  in  the  disease  that  a  real 
difficulty  in  diagnosis  can  occur  between  the  two.  The  chief  question  to 
be  solved  is  the  distinguishing  of  simple  chronic  enlargement  from 
tuberculous  adenitis.  This  will  be  discussed  in  the  next  section. 

Treatment.— The  first  object  is  the  removal  of  the  source  of  irrita¬ 
tion’  and,  since  the  enlargement  is  oftenest  cervical,  particular  attention 
should  be  given  to  the  condition  of  the  mouth,  nose  and  pharynx.  In 
addition  measures  must  be  taken  to  improve  the  general  health.  The 
employment  of  tonic  remedies,  especially  cod-liver  oil,  is  of  service  for 
this  purpose,  and  sometimes  of  iodide  of  iron  or  arsenic  5  and  a  change  of 
climate  is  often  most  beneficial.  Massage  of  the  glands  may  be  useful 
or  the  application  of  ichthyol  or  iodine  preparations. 

TUBERCULOUS  ADENITIS 
(Scrofula) 

(See  also  under  Tuberculosis,  Vol.  I,  p.  647,  and  the  Diatheses,  Vol.  I,  p.  745) 

Etiology. — In  this  very  common  disease  the  active  agent  is,  of  course, 
the  tubercle-bacillus;  but  predisposing  causes  are  to  be  considered  as 
well.  Children  are  oftener  attacked  than  adults.  In  infancy  the  inter¬ 
nal  lymph-glands,  such  as  the  tracheo-bronchial  and  the  mesenteric,  are 
those  usually  affected,  while  in  childhood  and  later  the  disordei  most 
frequently  involves  the  external  glands,  especially  the  cervical  gioups. 
In  300  cases  of  the  disease  in  this  situation  examined  by  Fraser3  10  per 
cent,  occurred  in  the  1st  year  and  40  per  cent,  from  2  to  5  years.  Children 
born  of  tuberculous  parents  have  an  undoubted  inherited  tendency  to 
develop  tuberculous  adenitis,  and  the  same  is  true  of  subjects  of  the 
exudative  diathesis  and  of  lymphatism.  (See  Vol.  I,  pp.  745  and  747.) 
Tuberculous  adenitis  is  also  liable  to  occur  as  a  sequel  to  attacks  of  the 
infectious  disorders,  especially  pertussis  and  measles;  and  diseases  of  the 
bronchial  mucous  membranes,  or  of  the  intestines,  are  readily  followed 
by  tuberculosis  of  the  tracheo-bronchial  or  the  mesenteric  glands 
respectively.  A  gland  attacked  by  a  simple  inflammation  may  become 

tuberculous  later.  .  ,  . 

Pathological  Anatomy. — In  the  more  rapid  cases  the  gland  is 
swollen,  hyperemic,  and  on  section  of  a  pink  color.  Soon,  however, 
it  grows  harder,  and  the  section  reveals  scattered  minute  greyish  spots, 
the  foci  of  tuberculous  infiltration;  and  still  later  by  fusion  of  these 
foci  the  whole  section  becomes  greyish,  and  finally  the  gland  caseates. 
Meantime  the  surrounding  tissue  grows  inflamed  and  adherent,  and 
a  number  of  glands  of  the  group  are  matted  together.  Aided  by  the 
softening  process  an  abscess  may  be  produced;  or  the  gland  may 

1  Amer.  Jour.  Dis.  Child.,  1918,  XV,  421. 

2  Amer.  Jour.  Dis.  Child.,  1921,  XXII,  493. 

3  Clin.  Jour.,  1915,  XLIV,  41. 
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remain  caseous  and  be  encapsulated  by  fibrous  tissue;  or  it  may  be  replaced 
chiefly  by  connective  tissue.  Histologically  the  change  consists  in  the 
production  of  tubercles  (see  Vol.  I,  p.  634),  with  hyperplasia  of  the  cellular 
elements  of  the  gland,  together  with  infiltration  by  leucocytes.  Tubercle- 
bacilli  are,  as  a  rule,  not  numerous,  and  are  found  chiefly  in  the  early 
stages;  and  in  a  thoroughly  caseous  gland  it  may  be  difficult  to  discover 
any.  The  pus  of  a  suppurating  gland  is  sterile  in  uncomplicated  cases, 
and  is  not,  strictly  speaking,  pus,  but  rather  a  cheesy  material  from 
the  broken-down  tubercles  and  glandular  tissue.  The  process  is,  how¬ 
ever,  often  complicated  by  the  presence  and  action  of  pyogenic  organisms, 
and  a  genuinely  purulent  substance  results. 

This  description  applies  to  the  cases  of  adenitis  with  the  more  rapid 
course.  In  a  second  group  the  duration  is  more  prolonged,  and  the 
glands  are  less  tender  and  hyperemic;  hard  and  with  thickened  capsules; 
and  on  section  show  histologically  a  great  increase  of  the  connective- 
tissue  elements,  this  acting  as  a  conservative  process.  Foci  of  casea¬ 
tion  may  be  seen  surrounded  by  the  fibrous  overgrowth.  These  glands 
are  not  so  liable  to  be  matted  together  or  to  be  bound  to  the  adjacent 
tissues,  and  suppuration  is  not  likely  to  take  place. 

The  most  favorable  final  process  in  tuberculous  adenitis  is  the  produc¬ 
tion  of  cicatricial  connective  tissue  and  final  absorption  of  the  tubercu¬ 
lous  products.  Another  favorable  outcome  is  the  encapsulation  of 
caseous  masses  by  the  fibrous  tissue;  these  remaining  caseous  or  finally 
less  often  becoming  calcified.  Without  this  encapsulation,  the  caseous 
masses  will  probably  advance  to  the  more  unfavorable  termination;  viz. 
suppuration.  They  then  rupture  externally;  or  into  a  lymph- vessel  or 
blood-vessel  and  produce  tuberculous  meningitis,  tuberculous  broncho¬ 
pneumonia,  or  general  miliary  infection. 

Regarding  the  relative  frequency  of  tuberculosis  in  the  different 
glands  of  the  body:  of  the  external  glands  those  of  the  neck  are  the  ones 
affected  in  the  great  majority  of  instances,  and  usually  these  alone.  In 
155  examples  of  tuberculosis  of  the  external  glands  reported  by  Treves,1 
those  of  the  neck  were  involved  in  145,  and  these  alone  in  131;  those 
of  the  axilla  in  17,  and  those  of  the  groin  in  8.  Any  of  the  groups  in 
the  neck  may  be  attacked,  although  the  site  of  predilection  is  the  deep 
cervical  or  the  submaxillary  glands.  The  frequency  of  tuberculosis 
of  the  tracheo-bronchial  and  mesenteric  glands  can  be  determined  only 
in  cases  coming  to  autopsy.  Enlargement  of  the  former  is  nearly  always 
present  in  fatal  cases  of  tuberculosis  in  early  life.  (See  Vol.  I,  p.  635.) 

Classification  and  Symptoms. — For  convenience  of  study  of 
clinical  symptoms  tuberculous  adenitis  may  be  divided  into  (1)  General¬ 
ized  tuberculous  adenitis;  (2)  Localized  tuberculosis  of  the  external 
glands;  (3)  Tuberculosis  of  the  tracheo-bronchial  glands;  and  (4)  Tuber¬ 
culosis  of  the  mesenteric  glands. 

1.  Generalized  Tuberculous  Adenitis— This  is  an  uncommon  affec¬ 
tion  in  which  tuberculosis  develops  in  nearly  all  the  lymphatic  glands  of 
the  body.  It  may  appear  without  warning  in  children  previously  in 
good  health,  or  oftener  may  be  seen  in  those  already  debilitated  by  un¬ 
hygienic  conditions  or  by  some  preceding  acute  disease;  or  it  may  come 
on  suddenly  as  a  sequel  to  some  localized  tuberculous  process.  The  onset 
of  the  attack  is  sudden,  with  malaise,  loss  of  appetite,  fever  and  emacia¬ 
tion.  The  glands  rapidly  hypertrophy,  either  simultaneously  or  oftenei 
successively,  and  may  reach  a  large  size,  filling  the  sides  of  the  neck,  the 

1  Scrofula  and  Its  Gland  Diseases,  1882,  133. 
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axillge  and  the  groins.  At  autopsy  wide-spread  involvement  of  the 
internal  lymphatic  glands  also  is  discovered,  and  sometimes  the  enlarge 

ment  is  found  to  be  chiefly  here.  . 

2.  Localized  Tuberculosis  of  the  External  Glands. — This  disease 
is  by  much  the  most  frequent  in  the  cervical  glands,  those  of  them  at¬ 
tacked  depending  upon  the  lymphatics  through  which  the  bacteria  enter. 
The  infection  is  generally  derived  from  the  nasopharynx.  Less  fre¬ 
quently  it  is  an  ascending  infection  from  tuberculous  tracheo-bronchial 
glands.  Involvement  of  the  cervical  glands  is  one  of  the  forms  of  tuber¬ 
culosis  frequently  dependent  upon  the  bovine  type  of  bacillus.  (See  Vol.  I, 
p.  631 .)  Most  frequently  affected  are  the  deep  cervical  and  the  submaxil¬ 
lary  groups  and  those  below  the  parotid  glands.  The  first  symptom 
noted  is  the  presence  of  small,  hard  nodules,  often  called  “  kernels,” 


Courtesy  of  Dr.  H.  R.  Wharton. 

A  neglected  case.  {Dowd,  Annals  of  ourgery, 
1905,  XLII,  49.) 


in  the  neck,  appearing  at  the  angle  of  the  jaw,  or  along  the  anterior  or 
posterior  border  of  the  sternocleidomastoid  muscle.  The  swelling  has 
come  on  gradually  and  without  any  constitutional  disturbance.  Usually 
the  enlargement  is  present  on  both  sides,  although  more  on  one  than  the 
other  (Fig.  421).  The  glands  are  not  tender  and  appear  to  be  distinct 
from  one  another.  Further  increase  in  size  goes  on  slowly,  and  the  fact 
that  there  are  a  number  of  glands  involved  becomes  very  evident.  They 
are  finally  no  longer  distinctly  separated  from  each  other,  and  some 
tenderness  may  develop.  The  skin  is  freely  movable  over  them.  The 
degree  of  enlargement  varies  from  time  to  time,  any  condition  which 
lessens  the  general  health  being  liable  to  increase  the  swelling.  If  the 
process  advances  to  softening  and  discharge,  the  skin  over  the  swelling 
becomes  adherent;  the  surrounding  tissue  is  swollen  and  indurated;  the 
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individual  glands  can  no  longer  be  outlined ;  and  an  abscess  forms  with 
softening,  and  finally  discharges  itself  on  the  surface  of  the  neck  and 
leaves  a  sinus,  which  heals  only  after  all  the  glandular  tissue  has  broken 
down  and  been  evacuated,  and  results  in  much  disfigurement  (Fig.  422). 
In  this  way  one  gland  after  another  may  break  down  and  discharge, 
either  through  the  old  opening  or  oftener  through  a  new  one,  and  the 
process  is  often  long  drawn  out.  During  the  continuance  of  active  in¬ 
flammation,  when  abscess  is  forming,  the  patient  has  fever  and  the  gen¬ 
eral  health  suffers. 

Not  all  tuberculous  glands  undergo  this  course,  and  resolution  can 
take  place;  or  the  glands  remain  indurated  and  adherent  to  each  other 
without  suppurating.  Tuberculous  infiltration  may  extend  from  the 
cervical  glands  to  those  just  above  the  clavicle,  the  posterior  part  of 


Fig.  423. — The  “Scrofulous”  Face. 

Showing  the  inflamed  eyes,  thickened  alse  and  irritated  upper  lip.  (von  Pirquet,  in 
Feer's  Lehrbuch  der  Kinderheilkunde,  1914,  671.) 

the  neck,  or  the  axilla;  or  this  last-mentioned  region  or  the  groin  may 
exceptionally  be  the  first  or  the  only  part  affected. 

Apart  from  the  presence  of  the  enlarged  glands,  and  not  caused  by 
this,  many  children  show  a  group  of  symptoms  to  which  the  title  scrof¬ 
ula  has  often  been  applied.  These  children  are  anemic,  flabby,  and 
stupid  in  appearance.  There  is  a  tendency  to  blepharitis  causing  red¬ 
dened,  crusted,  thickened  eyelids;  ulcerative  or  phlyctenular  keratitis 
is  common,  leading  to  photophobia  and  corneal  opacity;  constant  thick 
discharge  from  the  nose  is  frequent,  producing  swelling  and  redness  and 
often  eczema  of  the  upper  lip ;  and  chronic  purulent  otitis  media  is  frequent 
(Fig.  423).  The  teeth  are  often  carious,  and  obstinate  cutaneous 
lesions  may  occur.  Whether  all  the  lesions  referred  to  depend  upon  the 
actual  presence  in  them  of  tubercle-bacilli,  or  whether  the  mere  existence 
of  such  bacilli  elsewhere  in  the  body,  oftenest  in  the  tracheo-bronchial 
glands,  brings  about  in  some  way,  presumably  through  a  toxin,  an  un- 
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healthy  state  of  the  tissues  in  general;  or  whether  again  some  of  these 
symptoms  belong  rather  to  the  exudative-lymphatic  diathesis  m  combi¬ 
nation  with  a  complicating  tuberculosis,  has  been  a  matter  much  dis¬ 
cussed  and  concerning  which  diverse  views  are  entertained.  It  is  certain 
that  tuberculous  adenitis  is  repeatedly  observed  without  the  attendance 
of  any  such  “ scrofulous”  symptoms,  and  it  would  seem  very  probable 
that  the  lesions,  which  are  tuberculous,  occur  m  certain  lndividua  s 
because  the  existence  of  the  diathesis  referred  to  produces  a  lack  of  resist¬ 
ing  power  in  cases  where  infection  by  the  tubercle-bacilli  has  taken  place. 
Inasmuch,  then,  as  the  lesions  of  “ scrofula7’  are  those  of  tuberculosis,  it 
seems  better  to  do  away  with  the  term  entirely  and  to  regard  the  com¬ 
plex  of  symptoms  as  one  of  tuberculosis  occurring  m  a  subject  with  the 

exudative-lymphatic  diathesis.  .  u 

3.  Tuberculosis  of  the  Tracheo-bronchial  Glands.  (See  also  Tuber¬ 
culosis,  Vol.  I,  p.  647.)  The  glands  which  may  be  affected  are  not  only 
the  groups  about  the  trachea  or  the  large  bronchial  tubes,  but  the  chains 
extending  along  the  smaller  bronchi  into  the  lungs  (Vol.  I,  rig.  187,  p. 
645).  Generally  all  the  groups  are  involved,  but  not  all  to  the  same 
extent.  The  great  frequency  of  tuberculosis  of  these  glands  m  early  hie, 
as  shown  at  autopsy,  has  already  been  alluded  to  (Vol.  1,  p.  bd4).  It  is 
undoubtedly  one  of  the  most  common  forms  of  tuberculosis  found  at 
autopsy  upon  infants  and  children.  It  may  exist  apparently  alone, 
although  probably  secondary  to  an  undiscovered  pulmonary  lesion,  but 
is  usually  associated  with  definite  clinical  pulmonary  tuberculosis  of  some 
sort-  or  it  may  be  followed  finally  by  tuberculous  meningitis  or  miliary 
tuberculosis.  A  few  or,  often,  many  of  the  glands  of  the  chain  show 
enlargement.  This  is  generally  of  moderate  degree,  but  sometimes  a 
large  mass  is  produced  by  the  matting  together  of  a  number  of  glands. 
The  disease  is  most  frequently  situated  chiefly  upon  the  right  side. 
Suppuration  does  not  often  occur  except  m  infancy,  and  encapsulation 
with  caseation  or  calcification  is  the  usual  outcome,  the  glands  lying 
dormant,  although  always  a  source  of  danger  as  the  focus  for  a  more 
wide-spread  infection  of  the  lungs  or  other  parts  of  the  body. 

Clinically,  however,  tuberculosis  of  the  bronchial  lymph-nodes  is  not 
a  common  disease.  General  symptoms  are  absent  altogether  or  are  very 
indefinite.  They  consist  in  the  gradual  development  of  deterioration  oi 
health,  shown  by  loss  of  appetite  and  of  flesh,  pallor,  and  low  irreguiar 
fever-  all  without  discoverable  cause.  Sometimes  the  onset  is  more 
sudden  and  the  fever  higher.  This  is  particularly  true  if  suppuration  is 
occurring.  None  of  these  symptoms  can  be  called  characteristic,  since 
they  could  be  produced  bv  tuberculosis  elsewhere  m  the  body.  Loca 
evidences  are  present  only  if  the  glands  attain  large  size  and  cause  local 
interference,  or  if  an  abscess  has  formed;  but  such  symptoms  develop 
usually  only  in  early  and  later  childhood,  infants  with  the  disease  dying 
of  other  tuberculous  manifestations  before  the  glandular  ones  appear. 
Indeed,  at  anv  time  in  early  life  pressure-symptoms  are  oftener  absent 
than  present.  ’  In  68  cases  examined  by  Golz1  positive  evidence  ot  pres¬ 
sure  could  be  discovered  in  no  instance.  , 

A  caseous  suppurating  gland  may  rupture  into  a  large  bronchus 
into  the  trachea  and  produce  asphyxia;  or  an  abscess  may  break  into 
the  mediastinum  and  penetrate  in  different  directions  or  open  externa  y, 
or  may  perforate  one  of  the  large  blood-vessels.  Cases  are  repor  e 
where  the  trachea,  bronchi,  esophagus,  vena  cava,  or  pneumogastnc  or 

1  Med.  Klinik,  1914,  X,  194. 
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^current  laryngeal  nerve  have  been  compressed  by  enlarged  glands, 
nterference  with  the  nerve  produces  one  of  the  most  frequent  clinical 
lanif est-ations ;  consisting  in  an  irritating,  hacking,  paroxysmal  cough 
iggesting  pertussis.  It  may  be  absent  for  considerable  periods  and 
hen  return,  depending  upon  a  changing  degree  of  glandular  enlargement, 
b  accounts,  too,  for  the  production  of  dyspnea.  Pressure  on  the  trachea 
lay  likewise  produce  a  very  characteristic  noisy  cough  and  prolonged 
yspneic,  noisy  respiration.  This  comes  on  in  paroxysms  with  cyanosis, 
brongly  suggesting  asthma  or  spasmodic  croup.  Between  the  paroxysms 
ae  stridor  is  diminished  in  intensity  or  even  disappears.  Pressure  upon  the 
irge  veins  may  give  rise  to  a  murmur  audible  over  the  upper  part  of 
he  sternum  when  the  head  is  thrown  back.  This,  the  “  Eustace  Smith 
ign”  is  of  some  value  when  present,  but  is  often  absent;  and  may  occur 
i  other  conditions.  If  the  compression  is  great,  there  may  be  cyanosis 
,nd  edema  of  the  face  and  dilatation  of  the  superficial  veins.  Among 
ther  physical  signs  to  be  sought  for,  if  the  mass  is  of  large  size,  is  dullness 
n  percussion  posteriorly  beside  the  spinal  column  over  the  roots  of  the 
Lings  between  the  3d  and  the  6th  dorsal  vertebrae.  This  sign  is,  how- 
ver,  often  absent.  In  front  there  may  be  dullness  over  the  upper  part 
,f  the  sternum,  but  it  is  difficult  to  distinguish  this  from  that  caused  by 
,n  enlarged  thymus.  If  one  main  bronchus  is  compressed,  the  lung  on 
his  side  may  give  a  percussion-note  of  diminished  resonance.  Per- 
mssion-dullness  over  the  apices  of  the  lungs,  or  in  the  spinous  fossae, 
upposed  to  be  dependent  upon  pulmonary  involvement,  may  be  the 
esult  of  the  pressure  of  enlarged  tuberculous  bronchial  glands.  Auscul- 
ation  is  sometimes  of  value.  If  a  main  bronchus  is  compressed  there  rn&y 
>e  feeble  respiration  in  the  clavicular  region.  Posteriorly  there  may  be 
racheal  or  bronchial  respiration  along  the  spine ;  while  a  still  ear  ler 
Tange  is  a  spoken  or  whispered  pectoriloquy  between  the  7th  cervical  and 
he  1st  dorsal  vertebrae,  and  sometimes  as  far  downward  as  the  4th  or 
)th  dorsal,  generally  most  marked  on  the  right  side  (D  Espme  s  sign). 

this  point  the  tracheal  voice-sound  should  normally  change  into  mat 
)f  the  lung,  and  a  continuation  of  this  character  below  the  point  men¬ 
tioned  is  abnormal.  The  value  of  the  sign  is,  however,  very  uncertain,  on 
iccount  of  the  discrepancies  in  the  statements  of  investigators  as  to  the 
ixact  position  at  which  the  change  should  take  place.  It  would  appear 
:oo,  that  it  may  be  present  without  any  glandular  enlargement, 
lumber  of  studies  in  which  all  of  these  signs  have  been  compared  with 
c-ray  and  necropsy  findings  there  has  not  always  been  a  correspondence^ 
Morse,2  after  the  examination  of  over  600  children,  places  it  at  the  7th 
cervical  and  1st  dorsal.  Howell,3  examining  approximately _  an  equal 
number,  found  it  oftenest  at  the  2d  or  3d  dorsal.  .^v01*  .  i  + 

safe  to  assume  that  the  presence  of  whispered  Pect^^ 
or  below  the  3d  dorsal  vertebra  to  indicate  enlargement  of  the 
glands.  It  does  not  prove,  however,  that  this  is  of  the 

As  regards  this  sign,  although  ordinarily  it  is  described  as  mdicat] mg  t 
presence  of  a  bronchial  whisper  with  the  spoken  word  Morse  points 
out  that  d’Espine’s  writings  referred  to  a  whispered  echo  °fler  ^  spinoug 
voice,  heard  when  the  bell  of  the  stethescopeis  p  ac  troPhPai  voice 

processes.  Yet  extension  of  the  spoken  an  w  jsp  +uPSP iast  two 

has  the  same  significance  as  the  whispered  echo  aJthouf^  thes®  1 1 

x  Bull.  acad.  de  med.,  1907,  3  s,  LVII  167;  Brit,  Med.  Jour.,  1910,  II,  1136. 

2  Amer.  Jour.  Dis.  Child.,  19 i6,  XI,  27b. 

3  Amer.  Jour.  Dis.  Child.,  1915,  X,  90. 

4  Amer.  Jour.  Dis.  Child.,  1922,  XXII ,  361 
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can  normally  be  heard  somewhat  lower  than  a  true  D’Espine’s  sign. 
Radiography  is  of  service  in  outlining  the  presence  of  a  mass  within  the 
thorax,  if  of  large  size  and  especially  if  calcareous.  With  regard  to  the 
diagnosis  of  tracheo-bronchial  tuberculosis,  it  must  be  admitted  that  in 
spite  of  the  numerous  physical  signs  which  may  occur,  in  the  majority 
of  cases  no  very  certain  conclusions  can  be  reached,  except  by  the  employ¬ 
ment  of  the  x-ray,  and  even  this  must  be  carefully  correlated  with  other 
signs  and  the  symptoms,  and  cannot  be  accepted  as  of  value  without 
this;  since  it  does  not  prove  that  the  shadow  about  the  hilus  is  caused  by 
tuberculous  adenitis  and  not  by  simple  enlargement  of  the  glands;  or, 
indeed,  that  it  is  due  to  glandular  enlargement  of  any  kind. 

4.  Tuberculosis  of  the  Mesenteric  Glands. — Long  known  as  “tabes 
mesenterica”  this  condition  does  not  now  possess  the  clinical  importance 
which  was  attached  to  it  formerly.  The  frequency  varies  according  to 
different  statistics,  but  infection  of  the  glands  to  a  moderate  degree, 
discoverable  only  at  autopsy,  would  appear  to  be  very  common.  In 
2288  autopsies  on  tuberculous  children  reported  by  different  observers 
and  collected  and  studied  by  Freeman,1  involvement  of  the  mesenteric 
glands  was  present  in  from  16  per  cent,  to  40  per  cent.  It  may  occur 
apparently  as  a  primary  affection  and  perhaps  alone,  or  be  clearly  sec¬ 
ondary  to  tuberculosis  of  the  intestine ;  but  in  the  latter  event  there  is  no 
relationship  between  the  degrees  of  the  process  in  the  two  regions.  Avery 
great  enlargement  of  the  lymph-nodes,  may,  perhaps,  attend  a  slight 
involvement  of  the  intestines,  or  the  converse  may  be  the  case.  Later 
investigations  have  placed  the  mesenteric  adenitis  as  always  secondary 
to  a  tuberculous  lesion  of  the  intestine  at  the  portal  of  entry.  (See  Vol.  I, 
p.  632.)  The  enlarged  glands  may  be  very  numerous,  discrete,  and  about 
3^  inch  (1.27  cm.)  in  diameter;  or  they  may  be  much  larger  and  fused, 
forming  masses  of  great  size.  Resolution  or,  oftener,  caseation  takes 
place;  suppuration  or  calcification  is  not  frequent.  Some  degree  of  local¬ 
ized  peritonitis  is  very  liable  to  be  present  in  well-marked  cases. 

From  a  clinical  point  of  view  the  disease  is  uncommon.  The  general 
symptoms  are  often  masked  by  those  indicating  or  accompanying  intesti¬ 
nal  ulceration.  When  this  is  not  the  case  there  is  impairment  of  the 
general  health,  with  wasting,  anemia,  loss  of  appetite  and  strength, 
irregular  fever,  and  slight  abdominal  pain.  The  emaciation  may  finally 
become  extreme.  Tympanitic  distention  of  the  abdomen  and  the  occur¬ 
rence  of  diarrhea  or  constipation  belong  rather  to  symptoms  of  intestinal 
tuberculosis  than  to  those  of  mesenteric  involvement;  or  the  disten¬ 
tion  may  indicate  tuberculous  peritonitis.  Fatty  stools  may  occur  as 
the  result  of  interference  with  the  absorption  of  fat  (Talbot).2 

The  most  characteristic  of  the  local  symptoms  is  the  discovery  by 
palpation  of  the  enlargement  of  the  glands.  This,  as  a  rule,  cannot  be 
made,  on  account  either  of  the  moderate  degree  of  hypertrophy  or  of  the 
abdominal  distention.  In  other  cases  enlarged  glands  can  be  distinctly 
felt  in  the  deeper  parts  of  the  abdomen  near  the  spinal  column,  or,  in 
cases  of  unusually  great  hypertrophy,  close  to  the  abdominal  walls. 
Rectal  examination  may  aid  in  revealing  the  tumors.  Very  exceptionally 
other  local  symptoms  of  different  sorts  may  result  from  pressure  of  the 
growths  upon  internal  organs,  such  as  the  portal  vein,  the  vena  cava  or 
the  thoracic  duct;  or  there  may  be  intestinal  obstruction,  or  ulceration 
into  arteries.  An  error  in  diagnosis  which  has  repeatedly  occurred  is 

1  Med.  News,  1906,  LXXXVI,  969. 

2  Amer.  Jour.  Dis.  Child.,  1912,  IV,  49. 
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the  mistaking  for  an  appendicitis  an  acute  tuberculous  inflammation  of 
the  glands  near  the  cecum  (Gage1;  Krogsgaard2). 

Course  and  Prognosis  of  Tuberculous  Adenitis.— This  naturally 

varies  with  the  seat  of  the  inflammation.  In  generalized  tuberculous  adeni¬ 
tis  the  course  is  unfavorable,  death  taking  place  from  increasing  cachexia 
or  some  complicating  tuberculous  condition  of  other  parts.  This  occurs 
often  after  an  illness  of  only  a  few  weeks  or  months,  although  some¬ 
times  the  duration  is  longer  and  a  somewhat  more  chronic  form  of  the 
disease  develops.  In  exceptional  cases  recovery  takes  place. 

The  course  of  cervical  adenitis  is  usually  much  prolonged  and  the 
duration  uncertain,  one  gland  after  another  breaking  down  and  being 
discharged,  often  with  the  elapse  of  months  between  these  occurrences. 
There  is  also  the  possibility  of  different  groups  of  glands  becoming  in¬ 
volved,  the  infection  spreading  from  the  carotid  group  to  those  about 
the  clavicle  and  even  downward  to  the  intrathoracic  group.  The  more 
favorable  cases  terminate  in  resolution  after  several  months.  In  how 
many  instances  suppuration  will  take  place  is  also  uncertain,  as  it  is  how 
soon  this  result  will  follow,  and  the  statistic  of  writers  are  at  variance. 
Treves3  found  it  occurring  in  93  out  of  131  instances  of  cervical  adenitis. 
The  duration  of  the  inflammation  before  suppuration  develops  averaged 
3J^  years  in  Treves  series,4  the  minimum  being  a  few  months  and  the 
maximum  12  years.  In  many  the  affected  glands  are  quiescent  for 
several  years  and  then  produce  pus  more  or  less  rapidly.  Neglected  sup¬ 
purating  cases  will  retain  a  discharging  sinus  for  long  periods,  or  leave 
ulcers  which  are  most  resistant  to  treatment,  and  finally  heal  with  irregular 
and  very  disfiguring  scars.  The  prognosis  for  life  is  favorable;  yet  ap¬ 
parently  not  to  the  extent  commonly  believed.  Most  statistics  show  but 
few  cases  in  which  the  process  has  extended  to  other  regions  of  the  body 
beyond  the  glands.  The  prognosis  of  tuberculosis  of  the  axillary  and 
supraclavicular  glands  is  not  quite  so  favorable,  as  there  is  greater  danger 
of  the  involvement  of  the  pleura  or  lung. 

As  regards  the  local  prognosis  of  suppurating  cervical  glands,  the 
earlier  operation  is  done  and  the  more  thorough  the  removal  of  dead 
glandular  tissue,  the  shorter  usually  will  the  duration  of  the  process  be, 
the  less  the  liability  of  recurrence,  and  the  less  scarring  will  result. 

In  tuberculosis  of  the  tracheo-bronchial  glands,  the  duration  cannot  be 
estimated,  because  the  time  of  onset  of  the  enlargement  cannot  be  deter¬ 
mined.  Even  after  .symptoms  have  justified  a  provisional  diagnosis, 
the  course  is  subacute  or  chronic.  It  is  certain  that  the  inflammation 
may  be  very  long-continued,  and  that  recovery  may  take  place.  There 
is  always,  however,  imminent  danger  of  the  extension  of  the  tuberculous 
process  to  other  regions  by  way  of  the  blood-vessels,  and  this  is  particu¬ 
larly  true  under  the  age  of  6  years,  at  which  time  softening  of  the  glands 
is  liable  to  occur.  Always,  too,  there  is  the  danger  of  rupture  of  an 
abscess  into  the  pericardium  or  pleura,  or  the  escape  of  pus  into  the 
trachea,  with  a  sudden,  fatal  asphyxia  resulting. 

The  course  of  tuberculosis  of  the  mesenteric  glands  is  very  similar  to 
that  of  the  disease  situated  in  the  bronchial  group.  Clearly  it  may  con¬ 
tinue  for  years  without  symptoms;  and  even  with  symptoms  present 
the  condition  may  last  for  months,  with  death  finally  from  exhaustion. 

1  Bost.  Med.  and  Surg.  Jour.,  1915,  CLXXIII,  301. 

2  Ugeskr.  f.  Laeger,  1922,  LXXXIV,  1579. 

3  Loc.  cit.,  150. 

4  Loc.  cit.,  151. 
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Yet  occasionally  disappearance  of  the  symptoms  may  take  place  even 
with  palpable  tumors  remaining. 

Diagnosis. — The  diagnosis  of  the  first  two  classes  of  tuberculous 
adenitis  described  generally  presents  little  difficulty.  That  of  the  other 
two  is  far  from  easy  and  often  only  provisional.  General  glandular  tuber¬ 
culosis  is  to  be  distinguished  from  leukemia,  lymphosarcoma  and  Hodg¬ 
kin’s  disease.  The  first  is  readily  recognized  by  an  examination  of  the 
blood;  the  second  by  the  occurrence  in  one  group  of  glands  only,  at  least 
at  the  onset;  the  third  by  the  absence  of  evidence  of  inflammation  and 
of  the  fusion  of  the  glands  which  is  seen  in  tuberculosis,  the  slower  onset 
and  longer  course,  and  the  histological  and  bacteriological  character  of 
a  gland  excised  for  study.  The  diagnosis  of  cervical  tuberculous  adenitis 
is  to  be  made  from  simple  acute  or  chronic  adenitis  and  from  Hodgkin’s 
disease.  From  the  acute  adenitis  the  diagnosis  is  generally  not  difficult. 
Tuberculous  adenitis  in  general  runs  a  slower  course;  the  glands  on  both 
sides  of  the  neck  are  enlarged;  a  whole  group  is  more  or  less  involved; 
there  is  more  matting  together  of  the  glands;  softening  is  very  much 
slower  in  taking  place,  suppuration  not  occurring  for  at  least  a  number 
of  months,  and  the  pus  which  forms  is  of  a  more  cheesy  character.  Cases 
of  simple  adenitis  which  do  not  resolve  go  on  to  suppuration  in  a  few 
weeks.  The  absence  of  a  tuberculin-reaction  speaks  strongly  for  simple 
adenitis.  Simple  chronic  adenitis  gives  more  diagnostic  trouble,  yet 
here,  too,  there  is  no  fusion  of  the  glands  or  adherence  to  the  overlying 
skin;  softening  and  suppuration  do  not  occur;  the  duration  is  shorter; 
a  discoverable  irritating  cause  is  often  present,  and  the  tuberculin-test 
is  negative  unless  there  is  concealed  tuberculosis  elsewhere  in  the  body. 
It  must  be  admitted,  however,  that  not  infrequently  the  distinction 
between  the  simple  chronic  and  the  tuberculous  forms  may  be  difficult 
or  impossible  until  after  excision  has  been  done  and  a  microscopical  study 
made.  In  Hodgkin’s  disease  the  course  is  very  slow;  caseation  or  sup¬ 
puration  does  not  occur;  groups  of  glands  elsewhere  than  in  the  neck  are 
involved  at  the  same  time  or  in  succession;  and  the  constitutional  symp¬ 
toms  are  eventually  more  severe. 

The  diagnosis  of  tracheo-bronchial  tuberculous  adenitis  is  one  of  great 
difficulty  unless  local  symptoms  develop,  and  can  be  made  only  by 
exclusion.  The  combination  of  irregular,  never  continuous  fever,  gener¬ 
ally  of  mild  degree,  and  extending  over  a  long  time,  with  wasting,  anemia, 
malaise,  fretfulness,  loss  of  appetite  and  similar  symptoms  of  failing 
health  is  strongly  suggestive  in  the  absence  of  any  other  discoverable 
cause.  The  most  characteristic  of  the  local  symptoms  are  the  paroxysmal 
cough  and  the  attacks  of  dyspnea  suggesting  croup  or  asthma.  The 
cough  is  like  that  of  pertussis,  but  is  seldom  attended  by  vomiting  and 
does  not  possess  the  whoop.  The  dyspnea  is  generally  more  or  less  con¬ 
stant,  but  with  paroxysmal  exacerbations.  The  physical  signs  obtained 
by  percussion,  auscultation  and  radiography  have  already  been  described. 
They  can  be  regarded  only  as  corroborative,  since  the  pressure-symptoms 
detailed  are  often  very  misleading  and  by  no  means  unequivocal, 
negative  result  of  the  tuberculin-reaction  is  strongly  against  the  existence 
of  tracheo-bronchial  tuberculous  adenitis.  The  differentiation  of  tracheo¬ 
bronchial  adenitis  from  hypertrophied  thymus  gland,  in  cases  where 
pressure  seems  to  exist,  can  be  made  often  only  by  studying  the  general 
symptoms;  since  the  x-ray  examination  does  not  with  certainty  in  many 
cases  distinguish  between  the  two  conditions.  Thymus-enlargement 
occurs,  however,  at  an  earlier  age  than  does  tracheo-bronchial  adenitis. 
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The  diagnosis  of  tuberculosis  of  the  mesenteric  glands  is  even  more 
uncertain.  In  the  absence  of  local  manifestations,  the  principal  diagnos¬ 
tic  signs  are  the  progressive  wasting  and  debility,  frequently  of  extreme 
degree  and  without  discoverable  cause,  combined  with  irregular  fever 
and  often  with  a  complicating  disturbance  of  the  intestinal  functions. 
Of  the  local  evidences  the  most  characteristic  is  the  glandular  enlarge¬ 
ment  in  the  abdominal  cavity;  and  if  this  is  present  along  each  side  of 
the  spine  the  diagnosis  is  fairly  certain.  When  calcified  the  glands  may 
readily  be  demonstrated  by  x-ray  (Dunham  and  Smythe).1  Yet,  the 
possibility  of  the  occurrence  of  fecal  masses,  hydatids,  tuberculous  peri¬ 
tonitis,  new  growths,  or  subacute  intussusception  is  to  be  considered.  In 
tuberculous  peritonitis  the  masses  are  generally  numerous  and  nearer  the 
abdominal  walls;  but  involvement  of  the  peritoneum  is  very  likely  to  be 
a  complication  of  the  disease  of  the  mesenteric  glands.  Fecal  masses 
can  be  excluded  by  the  results  of  treatment;  new  growths,  such  as  renal 
sarcoma,  can  be  detected  by  their  position  and  their  history.  Still  it  is 
well  in  all  cases  of  what  appear  to  be  new  growths  in  the  abdominal  cavity 
to  entertain  seriously  the  possibility  of  their  being  in  reality  tuberculous 
mesenteric  glands. 

Treatment. — This  depends  to  some  extent  upon  the  situation.  In 
all  forms  of  tuberculous  adenitis  especial  care  should  be  given  to  the  up¬ 
building  of  the  general  health  by  tonic  remedies,  including  cod-liver  oil 
and  iodide  of  iron;  abundant  digestible  food;  out-door  life,  heliotherapy 
and  change  of  climate.  Ultraviolet  radiation  may  be  employed, 
Gerstenberger  and  Wahl2  especially  reporting  good  results  from  this  in 
glandular  tuberculosis.  This  has  already  been  discussed  under  Tubercu¬ 
losis  (Yol.  I,  p.  655).  The  avoidance  of  all  infectious  and  other  acute 
diseases  is  important,  since  under  their  influence  the  tuberculous  process 
is  very  likely  to  grow  worse.  Special  symptoms  demand  symptomatic 
treatment,  such  as  the  control  of  fever  when  unusually  high,  and  the 
allaying  of  cough  when  there  is  involvement  of  the  bronchial  glands.  In 
the  case  of  tuberculosis  of  the  cervical  glands,  it  is  important  to  remove 
all  such  sources  of  local  irritation  as  carious  teeth,  chronic  otorrhea, 
ulcers  in  the  mouth,  and  the  like ;  or  those  situated  in  the  tonsillar  tissue 
of  the  pharynx  or  nasopharynx.  Retrogression  of  the  inflammation  of 
the  glands  may  follow  this.  The  question  of  operative  treatment  is  to 
be  considered.  An  opportunity  for  resolution  should  certainly  be  given, 
with  careful  watching  maintained  that  the  condition  does  not  grow  worse. 
Then,  after  a  delay  of  not  more  than  a  few  months,  if  improvement  has 
not  commenced,  a  thorough  removal  of  all  the  enlarged  glands  discover¬ 
able  is  to  be  advised.  It  is  important  to  operate,  if  possible,  before  the 
glands  become  adherent  to  the  surrounding  tissues,  otherwise  the  recovery 
will  be  much  delayed,  and  the  scarring  will  be  greater.  The  scar  which 
results  after  an  operation  properly  timed  will  finally  become  very  little 
noticeable,  provided  that  in  making  the  incision  all  due  attention  has 
been  paid  to  the  natural  folds  in  the  skin  of  the  neck.  It  is  to  be  noted 
that  some  surgeons  do  not  favor  this  complete  removal  and  prefer  other 
methods,  among  them  small  incisions  with  the  use  of  Bier  s  hypeiemia. 
The  value  of  tuberculin  has  been  much  disputed.  From  a  survey  of  the 
literature  and  personal  experience  in  191  cases  of  tuberculous  adenitis 
in  children,  Waugh3  concluded  that  there  is  no  satisfactory  prooi  ot  its 


1  Amer.  Jour.  Dis.  Child.,  1926,  XXXI,  815. 

2  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXIII,  1631. 

3  Quart.  Jour,  of  Med.,  1911,  IV,  523. 
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value,  and  that  there  can  be  none  because  a  positive  diagnosis  can  be 
made’  only  by  examination  of  a  gland  after  excision.  Many  observers, 
however,  favor  it;  yet  operative  procedures  are  certainly  more  reliable. 
The  employment  of  the  Roentgen-ray  in  promoting  absorption  of  tuber¬ 
culous  glands  has  been  increasing  in  favor  with  many  physicians. 
Although  tedious  it  does  not  produce  disfigurement.  There  is  no  ques¬ 
tion  but  that  the  treatment  is  able  to  accomplish  good  results  m  many 
cases,  and  many  physicians  strongly  recommend  it. 

If  suppuration  has  already  occurred  the  gland  may  be  either  opened 
by  a  small  incision,  or  the  thorough  extirpation  of  the  whole  group 
practised,  provided  so  many  adhesions  have  not  already  formed  that  this 

is  impossible. 

DISEASES  OF  THE  LYMPHATIC  VESSELS 

A  diffuse  lymphangiectasis  is  rarely  seen.  It  may  be  either  congenital 
or  acquired.  In  tropical  climates  lymphangiectasis  may  result  m  an 
elephantiasis  depending  upon  the  presence  of  filaria.  In  other  regions 
elephantiasis  may  be  produced  by  inflammation  of  the  lymphatic  vessels. 
It  is  occasionally  seen  in  children.  Affections  of  the  thoracic  duct  are 
very  rare,  the  most  frequent  being  the  production  of  chylous  ascites  or 
chylous  pleural  effusion,  depending  upon  some  damage  of  the  duct  by 
tumors  or  in  other  ways.  (See  pp.  243  and  371.) 

MORBID  GROWTHS  OF  THE  LYMPHATIC  GLANDS  AND  VESSELS 

Those  of  any  form  are  rare  in  early  life.  Primary  lymphosarcoma  is 
occasionally  seen  in  the  cervical  or  in  the  tracheo-bronchial  glands.  t 
grows  apidlv  and  soon  invades  the  surrounding  tissues,  this  distinguish¬ 
ing  it  from  Hodgkin’s  disease.  Unless  relieved  by  operation  the  patient 
dies  in  a  few  weeks  or  months.  Cavernous  lymphangioma  of  the  tongue 
has  been  reported  as  a  congenital  occurrence  producing  macroglossia. 
It  is  an  angiomatous  dilatation  of  the  lymphatic  vessels.  A  similar  con¬ 
dition  is  occasionally  observed  in  the  lips,  mouth,  neck,  axilla,  or  behin 
the  knee.  A  cjrstic  lymphoma  also  occurs,  oftenest  in  the  neck,  (bee 

Hygroma,  p.  50.) 


SECTION  XI 

DISEASES  OF  THE  DUCTLESS  GLANDS  AND  THE 

INTERNAL  SECRETIONS 


Although  a  ductless  gland,  the  spleen  and  its  diseases  have  been 
more  conveniently  discussed  in  a  separate  section.  Included  in  the 
present  chapter,  with  other  conditions  of  which  we  have  a  clearer  concep¬ 
tion,  are  certain  disorders  not  yet  fully  understood,  among  them  infantil¬ 
ism  and  gigantism,  which,  in  some  cases  at  least,  would  appear  to  depend 
upon  some  disturbance  of  the  internal  secretions.  Our  knowledge  of 
the  action  of  these  secretions  and  of  the  functions  of  the  internal  glands 
in  general  is  constantly  increasing,  yet  so  far  comparatively  little  is 
certainly  known,  although  much  has  been  assumed.  There  are,  of 
course,  some  definite  symptoms,  the  relationships  of  which  are  clearly 
understood.  The  prevalent  custom,  however,  of  attributing  to  the 
endocrine  system  many  and  varied  symptoms,  for  which  any  other 
satisfactory  explanation  is  lacking,  is  one  much  to  be  deprecated,  until 
proof  of  an  etiological  connection  has  become  unquestionable.  It  is 
beyond  doubt  that  the  influence  of  the  internal  secretions  upon 
development  and  upon  many  of  the  functions  of  the  body  is  very  decided. 
It  is  not,  however,  always  clear  in  what  way  these  influences  are  brought 
about.  Certainly  in  many  cases  there  is  an  interrelationship  of  the  dif¬ 
ferent  glands,  and  the  action  of  one  is  opposed  to  or  increased  by  that 
of  another.  It  is  consequently  difficult  to  determine  upon  just  what 
disturbance  a  certain  symptom  depends,  since  apparently  one  or  another 
gland  may  be  operative  in  different,  although  similar  cases.  The  state¬ 
ments  which  follow  are  therefore  to  be  accepted  as  provisional,  and  liable 
to  modification  as  our  knowledge  of  the  subject  increases. 


CHAPTER  I 

DISEASES  OF  THE  THYROID  GLAND 
CONGESTION  OF  THE  THYROID  GLAND 

Congestion  may  occur  under  a  variety  of  circumstances.  In  girls  at 
about  the  time  of  the  establishment  of  menstruation  there  may  be 
observed  a  congestive  enlargement  of  the  thyroid  gland  which  lasts  for 
months.  This  frequently  is  a  cause  of  anxiety  to  the  parents,  since  it 
suggests  goitre.  Generally  it  disappears  entirely.  Congestion  of  the 
thyroid  may  be  seen  also  in  the  course  of  certain  diseases,  such  as  affec¬ 
tions  of  the  heart  and  in  many  of  the  acute  infectious  disorders,  among 
them  pertussis,  scarlet  fever,  measles,  typhoid  fever,  and  diphtheria;  a 
hyperactivity  of  the  glandular  function  being  associated  with  the  con- 
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gestion.  School-epidemics  of  congestion  have  been  observed.  An 
enlargement  which  lasts  for  any  considerable  time  should  be  suspected, 
as  it  may  be  the  beginning  of  goitre.  Temporary  congestion  may  result 
from  hard  exercise,  too  tight  collars,  or  long  crying;  or  in  some  cases 
may  always  develop  during  sleep.  Orgel1  reports  5  cases  in  which  a  tense 
swelling  developed  only  on  forced  expiration,  crying,  and  the  like. 
There  are  no  symptoms  characteristic  of  congestion  of  the  thyroid  and 
no  treatment  is  required. 


THYROIDITIS 

This  very  uncommon  affection  may  be  either  primary  as  the  result  of 
trauma  or  of  some  undiscoverable  cause;  or  oftener  secondary,  occur¬ 
ring  in  the  course  of  some  of  the  infectious  fevers,  sepsis,  or  rheumatism. 
The  symptoms  consist  of  swelling,  pain  and  tenderness  in  the  region  of 
the  thyroid  gland,  with  limitation  of  the  movement  of  the  neck  and  pain 
on  swallowing.  The  inflammation  usually  involves  one  lobe  only,  or  one 
more  than  the  other.  Constitutional  symptoms,  with  fever,  are  usually 
present.  Generally  the  cases  terminate  in  resolution  after  3  or  4  days 
of  illness,  and  even  in  the  rarer  suppurative  cases  the  prognosis  is  good, 
except  for  the  destruction  of  more  or  less  of  the  gland,  and  the  symptoms 
which  may  result  from  this.  Treatment  consists  in  the  employment  of 
cold  applications  to  the  neck,  and  an  incision  if  suppuration  takes  place. 

GOITRE 

Etiology.— This  disease,  consisting  of  an  enlargement  of  the  thyroid 
gland  of  a  chronic  nature,  may  be  either  congenital  or  acquired;  endemic 
or  sporadic.  Congenital  goitre  does  not  appear  to  be  uncommon.  It 
was  first  described  by  Fodere  in  1796,  according  to  Skinner.2  Demme3 
reported  642  cases  under  the  age  of  15  years  coming  under  observation 
in  the  hospital  at  Berne.  In  96  it  had  appeared  in  the  first  2  years  of 
life;  and  in  37  of  these  it  was  present  at  birth  or  within  a  few  days.  Of 
the  entire  group  he  designated  53  as  congenital  in  origin.  Porter  and 
Vonderlehr4  record  4  cases  which  they  consider  as  congenital,  and  state 
that  about  100  instances  have  been  noted  in  the  literature.  The  number 
is  larger  than  this  according  to  Skinner,5  who  reports  14  personal  cases. 
Schlesinger6  states  that  some  enlargement  of  the  gland  is  common  in 
new-born  infants  in  regions  where  goitre  is  endemic,  but  that  this  causes 
no  symptoms  in  most  cases,  and  usually  disappears  in  a  few  months. 
Goitre  is  endemic  in  certain  parts  of  the  world,  such  as  the  Himalayan 
Mountain  region  of  Southern  Central  Asia,  the  Alps,  Pyrenees  and  Car¬ 
pathian  Mountains  in  Europe,  and  the  Andean  plateau  of  South  America. 
In  North  America  the  most  important  areas  are  the  St.  Lawrence  River 
and  Great  Lakes  basin  extending  west  through  Minnesota;  the  Dakotas 
and  the  adjacent  Canadian  provinces  ;  and  the  Pacific  Northwest,  includ¬ 
ing  Oregon,  Washington  and  British  Columbia.  Less  important  foci 
occur  throughout  the  Appalachian  Mountain  district,  the  Rocky  Moun¬ 
tain  States  and  States  in  the  great  central  basin  (Marine).7  In  these 
regions  statistical  studies  show  that  children  of  the  school-age  frequently 

1  Amer.  Jour.  Dis.  Child.,  1925,  XXIX,  41. 

2  Jour.  Amer.  Med.  Assoc.,  1924.  LXXXII,  1190. 

3  Gerhardt’s  Handbuch  der  Kinderkrankheiten,  1878,  III,  H.  2,  369. 

4  Amer.  Jour.  Dis.  Child.,  1921,  XXII,  477. 

5  JjQQ'  cit. 

6  Zeitschr.  f.  Kinderheilk.,  1921,  XXVII,  207. 

7  Medicine,  1924,  III,  453. 
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have  thyroid  enlargement,  the  number  varying  from  30  to  80  per  cent,  or 
more.  Often  observations  in  localities  ordinarily  not  considered  in  the 
goitrous  district  will  reveal  a  large  percentage  of  cases.  For  example, 
in  Cincinnati  Oleson1  found  32  per  cent,  of  47,493  school-children  with 
enlarged  thyroids.  Along  the  seacoast,  where  the  condition  is  not 
supposed  to  be  prevalent,  goitre  may  be  seen,  Goldberger  and  Aldinger2 
noting  it  in  20.3  per  cent,  of  11,084  school-girls  in  New  York  City. 
Many  of  these  children,  of  course,  have  only  slight  enlargement.  The 
frequency  increases  as  puberty  approaches.  Females  are  attacked  2  or 
3  times  more  often  than  males,  although  in  certain  districts  practically 
all  the  members  of  both  sexes  have  the  condition.  It  is  probably  not 
to  be  classed  as  a  truly  hereditary  disease,  since  in  goitrous  districts  it 
can  be  prevented  in  infants  by  the  administration  of  iodine  to  the  mother 
during  pregnancy,  and  in  the  older  children  by  giving  iodine  to  them. 
Drinking-water  has  been  accused  as  a  cause  for  a  long  time,  and  it  was 
supposed  to  act  as  an  agent  carrying  infection  or  some  substance  which 
was  the  etiological  agent.  McCarrison3  especially  championed  the 
infectious  theory.  It  now  seems  quite  beyond  question,  from  the  studies 
of  Marine  and  his  co-workers,4  McClendon6  and  others,  that  goitre  is 
simply  an  expression  of  iodine-starvation  and  is,  in  this  sense'  a  com¬ 
pensatory  hypertrophy.  When  the  iodine  store  of  the  gland  falls  below 
a  certain  percentage  (about  0.1  per  cent.)  hyperplasia  and  hypertrophy 
begin.  Therefore  any  factor  which  increases  the  needs  of  the  organism 
for  the  iodine-containing  hormone  of  the  thyroid,  such  as  puberty, 
infections,  or  intoxications;  anything  which  interferes  with  the  absorp¬ 
tion  or  utilization  of  iodine;  or  an  abnormally  low  intake  of  iodine  in 
food  or  water  may  result  in  goitre.  It  is  to  be  noted  that  endemic  goitre 
usually  occurs  in  mountainous  districts.  Analysis  of  the  soil  and  water 
in  these  regions  and  in  others  where  goitre  is  found  reveals  that  they  are 

low  in  iodine-content.  _  -  . 

Pathological  Anatomy. — The  lesions  are  similar  to  those  seen  m 
adult  life.  The  involvement  of  the  gland  is  generally  partial  except  in 
the  congenital  cases,  and  occurs  oftenest  on  the  right  side  or  in  the  isthmus 
only;  and  the  changes  may  be  either  follicular,  cystic,  colloid,  or  fibroid, 
the  last  two  being  uncommon  in  early  life.  Sometimes  the  parathyroid 
glands  are  involved  in  the  process  and  enlargement  of  the  thymus  gland 

may  also  be  present.  .  . 

Symptoms. — A  large  number  of  patients  with  endemic  goitre  are 

cretins.  Yet  cretinism  is  not  a  symptom  of  enlargement  of  the  thyroid 
gland,  but  of  hypothyroidism;  a  condition  which  may  result  either  when 
all  the  functioning  tissue  of  the  thyroid  gland  is  involved  in  goitre,  oi 
when  the  gland  is  absent  or  atrophied.  There  may  be  cretinism  without 
goitre,  or  goitre  without  cretinism.  According  to  Rossle,  all  childien  m 
goitrous  districts,  even  those  who  do  not  have  thyroid  enlargement,  show 
physical  and  mental  retardation.  This,  however,  is  not  a  umversa 
experience,  since  it  is  certain  that  many  children  with  slight  degieeo 
enlargement  exhibit  no  symptoms  of  diminished  thyroid  secretion.  e 
symptoms  of  simple  goitre  are  usually  only  of  a  mechanical  natuie,  as  in 
adults.  In  some  congenital  cases  the  enlargement  has  been  great  enough 


iPub.  Health  Rep.,  1924,  XXXIX  1777. 

2  Amer.  Jour.  Dis.  Child.,  1925,  XXIX,  781. 

3  Lancet,  1913,  I,  219;  365. 

4  j TjQQ  qH 

T°e^dTed/MGtelfsfh0Cf.  Kinke™  1922,  Ref.  Nobel  and  Rosenbluth; 
Zeitschr.  f.  Kinderheik.,  1923,  XXXVI,  17. 
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to  interfere  with  birth.  Generally,  however,  it  is  of  a  much  less  degree. 
A  very  moderate  enlargement  of  the  thyroid  gland  may  be  visible,  if 
there  is  not  much  subcutaneous  fat.  Owing  to  the  high  position  of  the 
gland  in  the  short  neck  of  infants  and  the  softness  of  the  trachea,  even  a 
comparatively  small  and  undiscoverable  goitre  may  readily  and  rapidly 
produce  severe  disturbance.  The  symptoms  consist  principally  in  inter¬ 
ference  with  respiration.  The  inspiration  is  prolonged  and  noisy,  and 
there  is  constant  or  paroxysmal  dyspnea  or  hoarseness.  The  develop¬ 
ment  of  a  comparatively  acute  thyroiditis  may  produce  rapid  increase  in 
the  size  of  the  goitre  and  very  threatening  axphyxia.  Compression  of  the 
veins  may  also  occur  and  give  rise  to  disturbances  such  as  vertigo  and 
headache.  Atelectasis,  pulmonary  edema,  bronchopneumonia,  car¬ 
diac  dilatation,  and  softening  of  the  tracheal  cartilage  may  occur  as 
complications. 

Prognosis. — This  depends  upon  the  size  and  situation  of  the  en¬ 
largement.  On  the  whole  it  is  favorable.  In  very  many  instances  the 
goitre  remains  small  or  diminishes  under  treatment  or  spontaneously. 
The  last  is  true  especially  of  the  congenital  cases.  When,  however,  pres¬ 
sure  does  exist,  the  results  of  this  are  liable  to  be  more  rapidly  serious 
than  in  adult  life  and  may  even  be  fatal. 

Diagnosis. — This  is  readily  made.  Goitre  is  to  be  distinguished 
from  congestion  by  the  persistence,  and  by  the  limitation  to  a  part  only 
of  the  gland,  which  usually  characterizes  acquired  cases.  Other  tumors 
in  the  neck  are  possible,  but  uncommon  in  children. 

Treatment. — Surgical  treatment  is  to  be  employed  only  in  cases 
where  other  means  have  failed.  The  continued  administration  of  iodine 
is  generally  the  best  remedy.  For  this  purpose  may  be  employed  the 
syrup  of  the  iodide  of  iron  or  small  doses  of  iodide  of  potassium,  both  as  a 
preventive  and  a  curative  measure  in  regions  where  goitre  is  of  frequent 
observation.  The  efficient  dosage  is  small.  Marine  and  Kimball,1 
writing  of  the  Great  Lakes  district  where  enlargement  of  the  thyroid  is 
common,  state  that  1  ounce  (29.57)  of  the  syrup  of  the  iodide  of  iron  or  of 
hydriodic  acid  spread  over  a  period  of  2  or  3  weeks  and  given  twice  yearly 
is  ample.  In  place  of  this  2  grams  (31  grains)  of  sodium  iodide  may  be 
used,  administered  over  a  period  of  about  2  weeks  twice  yearly.  Con¬ 
venient  tablets  containing  10  mgm.  (0.15  grain)  of  iodine  are  on  the 
market,  and  1  of  these  may  be  given  each  week  throughout  the  year. 
In  some  districts  1  mgm.  (0.015  grain)  of  sodium  iodide  is  added  to  each 
5  gallons  (18.93  kgm.)  of  the  drinking  water  of  the  community,  and  in 
others  table-salt  is  used  to  which  potassium  iodide  has  been  added  in 
the  proportion  of  0.5  gm.  (7  grains)  to  each  kilogram  (33.81  oz.)  of  salt. 
In  the  treatment  of  colloid  goitre  the  doses  should  be  somewhat  larger, 
although  concerning  it  there  is  considerable  difference  of  opinion,  some 
advocating  10  mgm.  (0.15  grain)  2  or  3  times  a  week  and  others  this 
same  dose  daily  during  alternate  months.  The  danger  of  giving  too 
much  iodine  and  causing  over-activity  of  the  thyroid  seems  to  be  slight, 
but  undoubtedly  does  exist  at  times.  The  age  at  which  iodine  should  be 
started  as  a  prophylactic  measure  depends  on  the  locality.  If  given 
to  girls  during  the  period  between  10  and  17  years,  it  would  probably 
do  much  in  eliminating  the  development  of  thyroid  enlargement.  In 
districts  where  goitre  is  very  prevalent  and  severe  both  sexes  should 
receive  iodine,  and  perhaps  at  an  earlier  age.  Prophylactic  treatment  is 
especially  important  in  pregnant  women  and  lactating  mothers.  The 
1  Arch.  Int.  Med.,  1918,  XXII,  41;  1920,  XXV,  661. 
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administration  of  thyroid  extract  has  been  recommended  as  a  means  of 
giving  iodine,  but  offers  no  special  advantage.  It  should  certainly  be 
tried  if  evidences  of  hypothyroidism  are  present.  Change  of  climate  is 
often  of  value,  particularly  removal  to  the  seashore.  Recovery  is,  however, 
not  rapid,  and  long  continuance  with  the  therapy  is  necessary,  especially 
to  prevent  the  not  uncommon  relapses.  In  cases  which  do  not  yield  to 
treatment  and  in  which  dangerous  pressure-symptoms  are  present, 
operation  is  required. 

SPORADIC  CRETINISM 

(Infantile  Myxedema;  Athyriosis;  Hypothyroidism;  Myxidiocy;  Congenital 

Myxedema) 

Endemic  cretinism  is  confined  to  certain  regions  in  Europe.  It  is 
closely  associated  with  endemic  goitre,  many  of  the  patients  exhibiting 


Fig.  424. — Radiograph  of  Normal  Bones  in  a  Child  of  Three  Tears. 

Shows  the  good  development  of  the  epiphyseal  centres  in  contrast  with  cretinism. 
(See  Fig.  425.) 

goitrous  enlargement  of  the  thyroid  gland,  or  being  born  of  parents 
with  this  disease.  On  the  other  hand,  there  are  often  cretins  who  do 
not  suffer  from  goitre,  and  the  two  conditions  are  not  necessarily  com¬ 
bined.  The  direct  cause  is  hypothyroidism,  but  the  ultimate  cause  of 
this  is  not  certainly  known.  The  disease  is  in  its  symptoms  so  closely 
allied  to  sporadic  cretinism,  except  for  the  presence  of  goitie,  that  no 
further  description  will  be  given. 
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Sporadic  cretinism  was  shown  by  Bourneville  and  d’Olier1  to  be 
identical  in  nature  with  the  myxedema  of  adult  life,  to  which  attention 
was  first  called  by  Gull.2  It  differs  from  the  endemic  form  in  that  goitre 
is  not  often  present  and  there  is  usually  no  hereditary  or  familial  relation¬ 
ship  shown,  and  but  one  case  occurs  in  a  family.  Herrman3  reports  an 
instance  of  3  cases  in  the  children  of  one  family.  It  is  not  of  very  common 
occurrence,  but  more  so  than  was  formerly  thought. 

Etiology. — A  somewhat  larger  number  of  females  than  of  males  are 
attacked.  The  cause  is  deficiency  of  the  internal  secretion  of  the  thyroid 
gland.  This  depends  oftenest  upon  absence  or  atrophy  of  the  organ, 
or  at  least  an  impairment  of  function,  as  illustrated  in  the  cases  with  hyper¬ 
trophy.  The  degree  of  cretinism  depends  upon  the  degree  of  hypothy¬ 
roidism.  The  disease  is  usually  congenital,  even  although  symptoms  do 


Fig.  425. — Radiograph  of  Bones  in  Cretinism. 


Child  of  3  years  in  the  Children’s  Hospital  of  Philadelphia.  X-ray  shows  markedly 
retarded  development  of  the  epiphyseal  centres,  with  slimness  of  the  cortex  of  the  diaphy- 
ses.  Child  improved  greatly  under  treatment. 

not  manifest  themselves  at  once.  It  is  possible  that  a  delay  in  the  appear¬ 
ance  of  symptoms  until  the  latter  part  of  the  1st  year  depends  in  some 
instances  upon  the  presence  of  thyroid  secretion  in  the  milk  of  the  mother 
or  received  through  the  placenta  and  effective  for  some  time;  or  it  may  be 
the  result  of  a  protective  action  of  the  thymus  gland. 

Hypothyroidism  in  cases  not  congenital  ( acquired  cretinism;  juvenile 
myxedema )  may  depend  upon  a  lesion  of  the  gland  occurring  in  the  course 
of  some  acute  disease,  oftenest  an  infectious  fever.  It  may  also  follow 
the  development  of  sporadic  goitre  or  be  the  result  of  a  disturbance  of 
function  brought  about  by  some  unknown  cause. 

1  Prog,  med.,  1880,  VIII,  709. 

2  Trans.  Clin.  Soc.  London,  1874,  VII,  180. 

3  Arch,  of  Pediat.,  1917,  XXXIV,  831. 
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Pathological  Anatomy. — The  thyroid  gland  is  generally  atrophied 
or  absent;  yet  there  are  cases  in  which  cretinism  has  existed  with  an 
apparently  normal  thyroid.  Such  a  condition  has  not,  however,  been 
confirmed  by  autopsy.  The  liver  and  spleen  are  often  enlarged.  The 
skin  and  mucous  membranes,  as  in  the  myxedema  of  adults,  are  thickened 
by  myxedematous  changes.  In  the  long  bones  and  those  of  the  carpus 
and  tarsus  the  centres  of  ossification  are  very  late  in  appearing,  and  the 
entire  process  of  osseous  development  is  very  slow,  both  in  the  epiphyses 


Fig.  426. — Cretinism. 

Male,  aged  6  years.  Patient  in  the  Children’s 
Hospital  of  Philadelphia.  Protrusion  of  tongue 
noticed  in  the  2d  month.  Child  cannot  talk,  un¬ 
derstands  but  little,  and  is  very  unobservant.  Tongue 
very  large,  hands  short  and  pudgy.  Improved 
decidedly  under  treatment. 


Fig.  427. — Cretinism. 

Patient,  aged  14  years  in 
the  Children’s  Ward  of  the 
Hospital  of  the  University  of 
Pennsylvania. 


and  in  the  diaphyses  (Fig.  425),  and  the  same  is  true  of  the  bones  of 
the  cranium.  •  The  condition  is  thus  just  the  opposite  of  rachitis,  in 
which  there  is  an  excess  of  growth  in  the  cartilaginous  tissue.  There  is 
sometimes  present  a  hyperplasia  of  the  hypophysis  cerebri,  the  pineal 
gland  and  the  thymus  gland. 

Symptoms. — The  various  classifications  which  have  been 
employed — congenital  myxedema;  cretinoid;  myxedematous  idiocy; 
infantile  myxedema;  juvenile  myxedema;  hypothyroidism,  and  the 
like — designate  merely  differences  in  the  degree  of  thyroid  insufficiency 
and  the  time  at  which  this  develops.  The  symptoms  are  generally  not 
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observable  before  6  months  of  age,  and  in  the  mild  cases  not  until  the 
child  is  2  or  3  years  old.  Taking  as  a  type  the  average  case  of  congenital 
cretinism,  the  appearances  are  extremely  characteristic.  The  body  as  a 
whole  is  much  stunted  in  growth,  thick-set  and  with  short  legs;  the  child 
of  5  years  seeming  at  first  sight  like  a  baby  of  little  over  a  year,  and  an 
adult  being  no  longer  than,  if  as  along  as,  a  normal  child  of  4  or  5  years  of 
age.  The  head  appears  large,  and  the  fontanelle  is  widely  open  much  after 
the  normal  time  for  closing,  or  even  into  later  childhood.  The  hair  of  the 
scalp  is  coarse  and  scanty;  the  forehead  low;  the  eyes  far  apart;  the 
palpebral  fissure  narrow;  the  eyelids  swollen;  the  bridge  of  the  nose 
broad  and  flat  and  the  alse  thick.  The  tongue  seems  much  too  large  for 
the  mouth,  being  thick  and  broad  and  often  protruded  constantly  or  much 
of  the  time;  the  lips  are  thick,  and  the  teeth  are  late  in  appearing  and  fre¬ 
quently  decay  early.  The  face  appears  bloated  and  sallow,  often  exhibits 
deep  creases  in  the  forehead  and  elsewhere,  and  the  whole  expression  is 
blank,  dull  and  apathetic.  The  neck  is  short  and  thick;  the  thyroid 
gland  cannot  be  felt,  and  there  are  often  fatty  deposits  above  the  clavi¬ 
cles  especially  in  older  children,  and  sometimes  also  between  the  scapulae 
or  in  the  arm-pits.  There  is  no  alteration  in  the  shape  of  the  chest,  but 
the  abdomen  is  prominent  and  umbilical  hernia  is  common.  The  hands 
are  broad,  with  short,  stumpy  fingers;  the  toes  short;  and  the  hands  and 
feet  often  cold  and  cyanotic.  The  legs  and  arms  are  short  and  often 
crooked.  The  skin  of  the  body  is  harsh  and  dry,  thickened,  and  increases 
as  though  too  abundant.  It  appears  at  first  to  be  edematous,  but  does  not 
pit  on  pressure.  There  is  but  little  perspiration;  the  subcutaneous  fat 
is  abundant;  the  basal  metabolism  is  low;  the  body-temperature  sub¬ 
normal,  and  the  patient  easily  chilled.  Constipation  and  anemia  are 
common.  Even  as  age  advances  there  is  no  sexual  development.  The 
attaining  of  the  bodily  power  is  slow;  muscular  movements  being  few 
and  made  slowly,  and  standing  and  walking  not  being  learned  until  very 
late,  and  in  the  worst  cases  not  at  all.  The  intelligence,  too,  is  extremely 
backward,  and  the  acquiring  of  a  hoarse  speech  is  late  or  absent  altogether. 
The  disposition  is  apathetic,  placid  and  good-natured,  and  much  of  the 
time  is  spent  in  sleep  (Figs.  426,  427). 

Great  variation  is  seen  in  the  degree  to  which  these  symptoms  develop. 
In  the  mildest  cases  ( cretinoid ;  hypothyroidism;  incomplete  myxedema) 
in  which  the  function  of  the  thyroid  gland  is  present  to  some  extent,  the 
growth  of  the  body  is  stunted  usually  to  but  a  moderate  degree  and  the 
mental  stage  but  slightly  altered;  although  the  expression  generally  char¬ 
acteristic  of  the  cretin  is  readily  discoverable  in  a  modified  form.  Such 
subjects  are  able  eventually  to  learn  to  do  certain  kinds  of  work.  They 
are  instances  of  incomplete  hypothyroidism.  The  cases  called  “myx¬ 
edematous  infantilism”  belong  in  the  category  of  hypothyroidism  (see 
p.  854),  the  degree  of  dwarfing  depending  upon  the  age  at  which  the 
influence  of  the  deficiency  of  the  thyroid  secretion  becomes  active.  The 
worst  cases  of  cretinism,  on  the  other  hand,  begin  to  exhibit  the  evidences 
of  the  disease  even  sometimes  in  the  early  months  of  life ;  and  the  patient 
in  adult  life  retains  the  bodily  and  mental  characteristics  of  the  infant, 
and  is  a  complete  idiot.  Still  other  cases  enter  upon  life  in  a  normal  state 
and  continue  so  for  perhaps  4  or  5  years;  and  after  this,  as  a  result  of 
some  acute  disease,  or  without  discoverable  reason,  begin  to  develop 
symptoms.  Bodily  growth  is  then  largely  arrested  and  the  intellectual 
power  which  had  been  attained  retrogrades  to  a  considerable  extent,  the 
degree  depending  upon  the  age  when  the  disease  began.  The  facial 


SPORADIC  CRETINISM 


831 


expression  becomes  suggestive  of  cretinism  and  the  characteristics  are 
^6  same,  although  modified  by  the  time  of  the  development  of 
the  disease.  A  few  cases  of  operative  myxedema  occurring  in  children  are 
on  record,  dependent  upon  removal  of  the  thyroid  gland. 

Course  and  Prognosis.— The  course  is  generally  slow,  and  especially 
so  m  the  atypical  instances  with  but  slight  cretinoid  changes.  In  such 
there  is  no  curtailment  of  the  duration  of  life.  Of  the  average  cases, 
however,  very  many  die  in  childhood,  and  the  majority  do  not  reach 


Fig.  428. — Cretinism. 


Patient,  aged  4  years  in  Chil¬ 
dren’s  Hospital  of  Philadelphia. 
Takes  little  interest  in  surround¬ 
ings  and  cannot  walk  or  talk. 


Fig.  429. —  Cretinism,  Same 


Case  as  in  Fig.  428. 

Photograph  taken  25  days  later. 
Lost  3  pounds  (1361  gm.),  is  walk¬ 
ing  by  support  of  the  furniture, 
feeding  herself,  says  a  number  of 
words  plainly,  alert  to  surroundings. 


adult  life;  some  complication  being  generally  the  direct  cause  of  death. 
The  prognosis  in  patients  receiving  treatment  depends  upon  the  age  at 
which  this  is  commenced  and  the  severity  of  the  symptoms.  In  some 
the  improvement  is  really  wonderful  (Figs.  428-431);  in  others  it  is  but 
partial,  and  in  some  none  at  all  can  be  obtained.  In  no  case  can  we 
expect  a  complete  removal  of  all  evidences  of  hypothyroidism.  The 
earlier  treatment  is  started  the  better  the  result. 

Diagnosis. — In  the  typical  cases  the  diagnosis  can  hardly  fail  of 
being  made.  The  stunted  growth;  the  vacant  expression  of  face;  the 
large,  thick,  protruding  tongue;  the  coarse  hair,  the  distended,  pendulous 
abdomen,  and  the  fatty  tumors  are  characteristic.  Early  in  the  course 
and  especially  in  infancy  mistakes  are  readily  made.  The  determination 
of  a  lowered  basal  metabolism  is  possible  in  cretins  even  in  the  early 
weeks  of  life  (Talbot).1  The  condition  causing  most  confusion  is  Mon¬ 
golian  idiocy.  In  both  disorders  the  tongue  is  protruded,  the  palpebral 

1  New  York  State  Jour,  of  Meet,  1924,  XXIV,  927. 
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Fig.  430. — Cretinism. 

Patient,  aged  2  years  and  1  month. 
Before  treatment.  Courtesy  of  Dr.  A.  H. 

Davisson. 


Fig.  431. — Cretinism. 

Same  case  as  in  Fig.  430,  now  aged  3 
years  and  2  months.  Condition  after  13 
months  of  treatment  with  thyroid  extract. 


fissure  is  narrow  and  the  intelligence  is  below  normal.  The  tongue  of  the 
Mongolian  idiot,  however,  is  not  really  enlarged;  the  eyes  often  have  the 
oriental  slant;  the  child  is  restless  rather  than  apathetic;  the  hands  have 
not  the  broad,  squat-form  of  the  cretin,  and  often  exhibit  a  characteristic 
incurving  of  the  little  finger.  There  is  no  uniform  alteration  in  the  ossi¬ 
fication  of  the  bones,  although  slight  delay  in  the  formation  of  the  centers 
of  ossification  is  common.  The  basal  metabolism  is  usually  normal  or  but 
little  decreased.  Yet  I  have  seen  a  number  of  instances  in  which  the 
early  diagnosis  was  most  uncertain  and  could  be  but  provisional.  Achon¬ 
droplasia  produces  shortness  of  the  extremities  combined  with  a  large  head 
and  a  flattening  of  the  bridge  of  the  nose ;  but  in  other  respects  there  is  no 
resemblance  and  the  facial  expression  and  mental  state  are  entirely  dif¬ 
ferent.  :  Rachitis  may  show  stunted  growth,  large  open  fontanelles, 
delayed  dentition,  protuberant  abdomen,  curvature  of  the  extremities  and 
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inability  to  stand  or  walk;  but  in  the  facies,  and  in  other  respects,  it  bears 
to  cretinism  no  resemblance  whatever.  In  rachitis,  too,  there  is  char¬ 
acteristic  enlargement  of  the  epiphyseal  junctions  and  free  sweating. 
Infantilism  with  a  large  amount  of  subcutaneous  fat  bears  a  resemblance 
to  cretinism  chiefly  in  the  dwarfism  present;  although  in  some  cases  there 
may  be  retardation  of  mental  growth  and  failure  of  development  of  the 
genitals.  There  is,  however,  in  most  classes  of  the  condition  an  absence 
of  the  cretinoid  facies  and  the  skin  is  not  myxedematous.  Some  instances 
of  infantilism  probably  depend  upon  hypothyroidism  and  may  well  be 
regarded  as  atypical  cases  of  cretinism.  (See  Infantilism,  p.  533.) 

Treatment. — Fortunately  there  is  found  in  the  administration  of  the 
thyroid  gland  of  other  animals  a  specific  which  is  of  avail  in  many  cases. 
Treatment  at  first  consisted  in  the  transplantation  of  the  gland.  Ex- 
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tracts  have  been  given  hypodermically,  and  the  freshly  prepared  gland 
or  a  glycerine  extract  from  it  as  well  as  various  commercial  derivatives 
given  by  the  mouth.  At  present  the  administration  by  the  mouth  of 
the  dried,  powdered  gland,  denominated  “ extract,”  is  usually  adopted. 
It  is  important  that  a  reliable  preparation  be  obtained.  The  earlier 
treatment  is  begun,  the  greater  the  chance  of  benefit;  and  the  improve¬ 
ment  seen  is  sometimes  remarkable,  even  when  the  patient  is  several 
years  of  age  before  treatment  was  commenced.  Especially  in  infancy 
the  remedy  must  be  administered  with  caution,  inasmuch  as  a  thyroid 
intoxication  is  readily  produced  by  over-dosage.  Among  the  symptoms 
of  this  are  increasing  debility,  rapid  loss  of  flesh,  fever,  rapid  cardiac 
action,  nausea,  restlessness,  perspiration,  faintness,  sleeplessness,  and 
other  constitutional  disturbances.  The  initial  dose  should  not  be 
over  J4  grain  (0.016)  twice  daily,  and  this  may  be  steadily  increased  to 
a  dosage  of  5  grains  (0.32),  if  no  unfavorable  symptoms  appear.  In  cases 
responding  to  the  treatment  the  first  evidences  of  improvement,  seen  in 
the  course  of  a  few  weeks,  are  a  disappearance  of  the  subnormal  tempera¬ 
ture,  a  moderate  loss  of  weight  due  to  the  removal  of  the  myxedematous 
infiltration,  and  a  diminution  in  the  size  of  the  tongue.  The  teeth  make 
their  way  through  the  gums;  increase  in  length  begins;  the  child  com¬ 
mences  to  walk;  the  idiotic  expression  of  the  face  diminishes;  the  character 
of  the  hair  changes;  constipation  ceases,  and  the  intellectual  power 
improves.  Physical  development,  however,  generally  takes  place  before 
that  of  the  mind,  and  may  be  all  that  is  gained.  It  is  imperative  that 
treatment  be  continued  constantly  during  life,  although  generally  in 
lessened  dosage,  and  with  occasional  intermissions  of  a  few  days  or  a 
week  if  the  dose  appears  to  have  been  too  large.  If  medication  is  sus¬ 
pended  relapse  will  certainly  follow. 

Apart  from  the  specific  treatment  certain  general  measures  are 
important.  Inasmuch  as  the  circulation  seems  often  poor,  care  must  be 
taken  to  keep  the  patient  in  an  even  temperature.  A  warm  climate  is 
to  be  preferred  in  the  winter  season.  It  has  been  observed  that  the 
condition  often  begins  to  grow  worse  after  weaning,  and  it  is  the  general 
experience  that  although  the  diet  should  be  nourishing,  the  amount  of 
meat  ingested  should  be  limited.  Milk,  amylaceous  food  and  fresh  vege¬ 
tables  should  constitute  a  large  part  of  the  dietary.  Sugar  is  tolerated 
by  cretins  in  a  quantity  which  would  produce  alimentary  glycosuria  in  a 
healthy  subject. 

EXOPHTHALMIC  GOITRE 

(Graves’  Disease  ;  Basedow’s  Disease ;  Hyperthyroidism ;  Thyrotoxicosis) 

Etiology. — In  its  nature  this  disease  is  the  reverse  of  cretinism,  there 
seeming  to  be  present  a  hyperthyroidism.  Graves1  in  1835  was  the  first 
to  describe  it  fully,  although  cases  had  been  reported  by  earlier  writers. 
The  disorder  is  rare  in  childhood,  Barret2  in  1901  being  able  to  collect 
but  39  cases  under  15  years  of  age,  3  of  the  patients  being  under  5  years 
of  age;  11  from  5  to  10  years  old;  and  32  of  the  39  cases  between  8  and  15 
years,'  the  youngest  patient  being  2J^  years  of  age.  Yet  the  malady  has 
been  known  to  appear  congenitally  (White),3  and  Klaus4  reported  an 
instance  in  an  infant  of  9  months.  One  case  under  our  observation  was 

1  London  Med.  and  Surg.  Jour.,  1835,  VII,  513. 

2  These  de  Paris,  1901.  Tr  ,  c  ,  0._ 

3  Proc.  Royal  Soc.  of  Med.,  1912,  V,  Obstet.  Sect.,  247. 

4  Prag.  med.  Wochenschr.,  1914,  XXXIX,  515. 
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in  a  girl  of  7  years,  ill  for  3  years.  Another  less  certain  case  was  in  a 
girl  of  4  years.  Buford1  reports  a  case  in  a  girl  of  6  years  and  could 
find  only  18  recorded  instances  under  12  years  of  age.  One  in  a  girl  of  12 
was  by  Cole2  and  3  by  Heiman3  aged  respectively  4,  5  and  7  years. 
Helmholz4  reports  30  cases  in  patients  under  14  years  of  age  seen  in 
the  Mayo  Clinic  in  a  5-year  period.  The  influence  of  inheritance  may 
be  decided,  the  parents  having  had  simple  or  exophthalmic  goitre,  or 
having  been  neuropathic  or  alcoholic.  Gurney5  in  an  analysis  of  93 
cases  of  all  ages  found  hereditary  or  familial  influence  in  10.7  per  cent. 
Females  are  much  oftener  attacked.  The  development  of  the  con¬ 
dition  may  have  been  preceded  by  shock,  fright,  blows  on  the  head, 
or  the  occurrence  of  some  infectious  disease;  or  exophthalmic  goitre 
may  exist  as  a  complication  of  a  simple  goitre.  Although,  as  stated, 
the  disease  is  associated  with  hyperthyroidism,  yet  other  endocrine  secre¬ 
tions  as  well  as  the  vegetative  nervous  system,  are  probably  involved 
also.  The  actual  influence  of  the  thyroid,  so  long  accepted,  seems  to 
be  in  some  doubt. 

Pathological  Anatomy. — The  only  characteristic  lesion  is  the 
enlargement  of  the  gland,  dependent  upon  a  true  hyperplasia  of  the 
adenomatous  tissue.  The  thymus  is  usually  found  persistent  or  enlarged 
and  the  spleen  occasionally  enlarged  as  well.  The  increase  in  size  of  the 
thymus  has  led  to  the  belief  that  a  disturbance  of  the  function  of  this 
gland  is  active  in  producing  the  disease,  in  combination  with  that  of  the 
thyroid  (Matti).6  No  characteristic  lesion  of  the  sympathetic  nerves 
appears  to  exist,  although  the  disorder  is  in  its  symptoms  essentially  a 
disturbance  of  this  system. 

Symptoms. — These  do  not  differ  very  materially  from  those  observed 
in  adult  life.  The  cardinal  symptoms  of  well-developed  cases  most 
frequently  present  in  children  are  tachycardia,  which  is  often  the  first 
seen;  enlargement  of  and  pulsation  in  the  thyroid  gland;  and  exophthal¬ 
mos.  Tremor  is  less  common  than  in  adults,  or  may  be  replaced  by 
coarser  movements  suggesting  chorea;  and  the  exophthalmos,  although 
usually  present,  may  often  reach  the  degree  only  of  a  staring  expression. 
Among  other  symptoms  observed  are  enlargement  of  the  heart;  cardiac 
murmurs;  occasional  vomiting  or  diarrhea;  dyspnea;  anemia,  debility 
and  emaciation;  headache;  retraction  (Stellwag’s  sign)  or  lagging  (von 
Graefe’s  sign)  of  the  upper  lids;  forcible  pulsation  in  the  neck  and  in  the 
peripheral  vessels;  elevation  of  temperature;  and  perspiration,  flushing, 
pigmentation  or  other  cutaneous  manifestations.  The  psychic  state 
is  always  disturbed,  although  to  a  less  extent  than  in  adults.  There  is 
irritability,  great  restlessness  and  disturbed  sleep,  often  hyperexcita¬ 
bility,  sometimes  depression.  The  most  positive  diagnostic  symptom 
is  an  increase  of  the  basal  metabolism. 

This  description  applies  to  the  more  fully  developed  cases.  Not  all 
the  symptoms  are  always  present,  and  any  one  of  the  three  chief  mani¬ 
festations  may  be  the  first  to  appear  and  perhaps  be  the  only  one  for  a 
considerable  time.  The  term  hyperthyroidism  is  often  applied  to  the 
‘'incomplete”  or  "abortive”  cases  of  Graves’  disease,  more  frequently 
observed  than  the  typical  ones.  In  these  there  is  a  perversion  of  fune- 

1  Jour.  Amer.  Med.  Assoc.,  1922,  LXXVIII,  1533. 

2  Arch,  of  Pediat.,  1923,  XL,  703. 

3  Amer.  Jour.  Dis.  Child.,  1923,  XXVI,  216. 

4  Jour.  Amer.  Med.  Assoc.,  1926,  LXXXVII,  157 

5  Brit.  Med.  Jour.,  1915,  I,  924. 

6  Berl.  klin.  Wochenschr.,  1914,  LI,  1310. 
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tion  of  the  thyroid  gland  with  but  little  increase  in  the  size  ;  a  slight  staring 
expression  of  the  eyes;  increased  rapidity  of  the  heart’s  action;  great 
bodily  activity;  becoming  tired  easily;  too  free  an  action  of  the  sweat- 
glands,  especially  of  the  hands;  unquiet  sleep;  irritability,  restlessness 
and  other  nervous  symptoms;  and  often  moderate  anemia  and  loss  of 
weight  in  spite  of  good  appetite  and  digestion. 

Course  and  Prognosis.  Although  the  disease  may  be  either  acute  or 
chronic  in  its  course,  in  early  life  the  onset  is  oftenest  sudden  and  the 
development  of  symptoms  rapid.  The  complete  picture  may  be  attained 
after  9,  few  weeks  or  even  a  few  days.  The  duration  on  the  whole  is  less 
than  in  adult  life;  complete  recovery  occasionally  taking  place  in  the 
course  of  a  few  weeks;  or,  even  when  delayed,  occurring  finally  in  over 

the  cases.  In  other  instances  great  improvement  takes  place;  but 
slight  enlargement  of  the  thyroid  gland,  a  disposition  to  tachycardia, 
or  a  tendency  to  relapse  remains.  In  the  more  frequent  chronic  cases 
there  is  a  gradual  development  of  anemia,  emaciation,  and  debility, 
owing  to  the  increased  degree  of  metabolic  change  going  on;  pigmenta¬ 
tion;  a  ready  exacerbation  of  symptoms;  and  the  disease  may  last  from 
6  months  to  several  years.  A  few  cases  are  on  record  in  which  a  myx¬ 
edematous  condition  had  developed  as  a  sequel  to  a  final  atrophy  of  the 
thyroid  gland  (Baldwin).1  The  prognosis  for  complete  or  partial 
recovery  is,  therefore,  good  on  the  whole,  although  always  there  is  the 
great  tendency  to  recurrence.  Death  from  the  disease  itself  is  excep¬ 
tional  in  early  life.  The  mortality  may  be  estimated  as  not  equalling  10 
per  cent,  at  this  period.  Only  2  of  Barret’s  series  of  39  cases  terminated 
fatally. 

Diagnosis. — In  the  well-marked  cases  this  is  easy;  but  those  with 
incomplete  development  of  the  clinical  picture  present  many  difficulties. 
In  such  frequently  only  a  tentative  diagnosis  can  be  made.  The  combi¬ 
nation  of  a  nervous  condition  with  a  rapid  cardiac  action  without  organic 
lesion  is  always  suspicious.  Only  the  development  of  exophthalmos  with 
enlargement  of  the  thyroid  gland  can  make  the  diagnosis  reasonably 
sure,  apart  from  the  increase  of  the  basal  metabolism  which  is  the  only 
positive  diagnostic  sign.  Goetsch’s2  test  for  hyperthyroidism;  i.e., 
hypersensitiveness  to  epinephrin,  cannot  be  relied  upon  as  conclusive, 
since  it  may  be  found  positive  under  other  conditions.  Concerning  the 
Kottmann  reaction,3  there  is  still  considerable  difference  of  opinion.  The 
various  symptoms  of  hyperthyroidism  described,  often  combined  with 
a  slight  enlargement  of  the  thyroid  gland,  and  occurring  not  very  infre¬ 
quently  as  a  temporary  condition  in  children  exhibiting  rapid  growth, 
are  to  be  considered  as  evidences  of  incomplete  exophthalmic  goitre. 

Treatment. — Many  measures  have  been  recommended.  Among 
those  offering  the  best  hope  of  cure  are  rest  in  bed  in  the  open  air;  avoid¬ 
ance  of  all  exertion  and  excitement,  warm  baths  or  packs;  galvanization 
of  the  thyroid  gland  and  of  the  sympathetic  nerve  in  the  neck;  cold  com¬ 
presses  over  the  heart;  and  the  administration  of  such  drugs  as  stro- 
phanthus,  belladonna,  the  bromides,  arsenic,  and  cod-liver  oil.  Many 
physicians  believe  that  iodine  is  contraindicated  in  exophthalmic  goitre. 
Others  consider  it  serviceable  if  given  cautiously  and  in  small  doses 
especially  before  operation.  The  use  of  internal  remedies  is,  however, 
of  minor  importance.  Exposure  to  the  x-ray  appears  to  have  a  beneficial 

1  Lancet,  1895,  I,  145. 

2  Penna.  Med.  Jour.,  1920,  XXIII,  430. 

3  Schweiz,  med.  Wochenschr.,  1920,  No.  30,  644. 
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effect  in  some  cases.  The  favorable  course  in  children  renders  this  or 
any  other  treatment  as  well  as  all  surgical  procedures  usually  unnecessary. 

OTHER  DISORDERS  OF  THE  THYROID  GLAND 

Tumors  of  any  sort  are  of  very  exceptional  occurrence.  Primary 
sarcoma  has  been  reported  in  a  few  instances,  developing  in  a  goitre 
already  present,  and  carcinoma  even  less  often.  Secondary  growths  are 
somewhat  more  frequent.  Enchondroma  has  been  seen.  Aberrant 
thyroid  tissue  in  the  course  of  the  neck  may  develop  into  tumor-masses 
or  cysts.  This  may  be  observed,  for  instance,  in  the  tumors  of  the 
“ lingual  thyroid”'  attached  to  the  hyoid  bone  or  situated  in  the  deep 
muscles  of  the  tongue.  In  this  region  it  may  be  of  sufficient  size  to  cause 
obstruction  and  death  (Fetterolf).1 

Tuberculosis  may  affect  the  thyroid  gland  secondarily  in  advanced 
cases  of  this  disease  elsewhere;  and  hereditary  syphilis  may  rarely  pro¬ 
duce  a  goitrous  enlargement,  perhaps  containing  gummata.  Cysts  may 
form  in  connection  with  other  disease  of  the  organ.  These  occur  in 
goitre;  but  are  also  the  result  in  some  cases  of  a  failure  in  development. 

DISEASES  OF  THE  PARATHYROID  GLANDS 

These  glands,  from  1  to  4  in  number,  are  attached  to  the  lateral  lobes 
of  the  thyroid  gland  on  their  posterior  aspect.  They  appear  in  some  way 
to  be  necessary  to  life  and  their  accidental  injury  in  operation  upon  the 
thyroid  gland  may  be  followed  by  tetany.  If  they  are  completely 
removed,  death  will  take  place.  Exactly  what  their  relation  may  be 
to  the  production  of  tetany  in  children  has  not  been  satisfactorily  deter¬ 
mined.  It  is  possible  that  they  may  be  active  through  their  influence 
upon  calcium  metabolism.  (See  Spasmophilia,  p.  526.)  In  at  least 
some  cases  of  this  disease  autopsy  has  shown  hemorrhage  in  these  glands, 
while  in  others  no  lesion  has  been  discovered. 


CHAPTER  II 

DISEASES  OF  THE  THYMUS  GLAND 

Both  the  physiological  function  and  the  diseases  of  the  thymus  gland 
are  as  yet  but  little  understood,  although  the  subject  has  been  very  ex¬ 
tensively  studied.  Even  its  anatomy  is  not  definitely  known,  espe¬ 
cially  as  regards  its  size  in  health.  Its  dimension  and  weight  appear  to 
vary  so  greatly  within  normal  limits,  that  the  determination  at  autopsy 
that  the  condition  is  abnormal  can  be  made  only  when  the  variations 
from  the  average  are  extreme.  Equally  disputed  is  the  power  of  the  thy¬ 
mus  gland  to  produce  symptoms,  either  mechanically  or  by  a  disturbance 
of  its  internal  secretion.  (See  Thymus  Gland,  Vol.  I,  p.  58.)  It  is,  how¬ 
ever,  now  generally  believed  that  the  thymus  gland  possesses  an  internal 
secretion,  although  none  of  the  evidence  is  conclusive,  and  that  this 
may  be  a  factor,  either  alone  or  in  combination  with  that  of  other  duct¬ 
less  glands,  in  affecting  the  body  in  ways  not  clearly  comprehended. 
Among  other  properties  the  gland  has  been  believed  to  influence  the 

1  Laryngoscope,  1912,  XXII,  1019. 
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development  of  the  bones,  as  in  rickets;  to  be  by  the  production  of  a  toxin 
the  cause  of  sudden  death  in  the  lymphatic  diathesis;  to  be  a  factor 
in  the  causation  of  exophthalmic  goitre;  to  increase  the  coagulability  of 
the  blood;  to  be  an  important  regulator  of  blood-pressure;  to  produce 
symptoms  suggesting  tetany;  to  possess  some  influence  upon  the  develop¬ 
ment  of  the  nervous  system  and  the  sexual  organs  ;  to  have  some  general 
influence  over  growth;  to  be  of  importance  in  the  production  of  chlorosis 
and  the  primary  myopathies.  It  is  at  least  certain  that  much  further 
investigation  is  required.  Animal  experiments  do  not  make  it  appear 
that  the  presence  of  the  gland  is  necessary  for  the  continuance  of  life 
(Park  and  McClure).1 


ABSENCE  AND  ATROPHY  OF  THE  THYMUS  GLAND 


In  rare  cases  there  may  be  congenital  absence  of  the  thymus  gland. 
This  is  generally  associated  with  other  malformations  of  some  sort,  espe¬ 
cially  anencephalus,  or  with  defective  mentality.  A  few  uncomplicated 
cases  are  on  record.  Atrophy  of  the  thymus  gland  is  a  natural  occur¬ 
rence  as  adult  life  is  reached;  but  it  may  be  seen  also  under  a  number  of 
other  conditions.  It  has  been  observed  in  the  new-born  (Durante),2 
and  is  found  often  in  the  case  of  infants  dying  in  a  state  of  malnutrition. 
To  this  special  attention  has  been  directed  by  Stokes,  Ruhrah  and 
Rohrer3  among  others.  The  assumption  has  sometimes  been  made  that 
this  thymic  atrophy  was  the  cause  of  the  general  wasting;  but  it  is  much 
more  probable  that  it  is  merely  a  part  of  the  latter.  To  atrophy  and  a 
consequent  loss  of  function  has  been  ascribed  the  development  of  rickets 
and  other  conditions.  There  are,  in  fact,  no  special  symptoms  connected 
with  atrophy  of  the  gland,  and  the  results  produced  by  experimental 
removal  of  it  in  young  animals  have  been  inconclusive  and  to  some  extent 
contradictory;  although  often  there  appears  to  follow  some  interference 
with  metabolism  and  nutrition. 


ENLARGEMENT  OF  THE  THYMUS  GLAND 

Etiology  and  Pathology. — (See  also  Thymus  Gland,  Vol.  I,  p.  58.) 
More  or  less  persistence  of  the  thymus  gland  during  adolescence  and  into 
adult  life  is  often  observed.  It  appears  to  be  unproductive  of  symptoins 
and  without  clinical  interest,  although  some  endocrinologists  claim  that 
there  is  associated  with  this  a  type  of  individual  who  is  tall,  slender  and 
loose- jointed,  and  who  exhibits  fine  texture  of  the  skin,  scanty  hair,  poor 
resistance  to  infection  and  becomes  easily  fatigued.  A  true  hyperplasia 
in  early  life  is  of  common  occurrence,  and  not  infrequently  seen  even  altei 
this  period.  The  gland  may  sometimes  be  so  much  enlarged  that  it 
nearly  covers  the  heart  and  projects  well  beyond  the  internal  boi tiers  o 
the  lungs,  and  occasionally  weighs  as  much  as  30  or  40  grams  (  •  or 
1.4  oz.)  or  more.  The  subject  of  the  causes  and  clinical  manifestations 
of  hyperplasia  has  been,  and  still  is,  a  matter  of  much  discussion.  s 
already  stated,  the  range  of  size  of  the  gland  within  normal  limits  is  so 
great  that  it  is  difficult  to  determine  the  exact  definition  of  what  is  and 
what  is  not  hypertrophy.  It  is  only,  therefore,  m  cases  w  ere  e  .S1^e 
and  weight  of  the  organ  are  exceptionally  great  that  we  can  with  certainty 
maintain  its  existence  (Fig.  432).  This  hypertrophy  is  genera  y  e 
result  of  a  simple  hyperplasia,  but  it  may  depend  upon  a  lymi 

1  Amer.  Jour.  Dis.  Child.,  1919,  XVIII,  317. 

2  Comptes.  rend.  soc.  biol.,  1896,  XLVIII,  285. 

3  Amer.  Jour.  Med.  Sci.,  1902,  CXXIV,  847. 
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exceptionally  upon  hemorrhage  or  edema.  Its  cause  is  far  from  being 
understood.  That  the  condition  is  a  frequent  one  in  lymphatism  has 
already  been  pointed  out  (Vol.  I,  p.  747);  but  a  very  large  thymus  gland 
may  occur  in  children  who  have  no  symptoms  of  this  disorder.  It  has 
been  found  in  combination  with  a  number  of  morbid  conditions,  among 
them  exophthalmic  goitre,  acromegaly,  epilepsy,  leukemia  and  Hodgkin’s 
disease.  There  seems  to  be  an  intimate  association  of  the  thymus  with 
the  thyroid,  spleen,  pituitary  body,  adrenals  and  other  internal  glands. 
Whether  the  thymic  hyperplasia  is  a  compensatory  process  in  diseases  of 
these  organs,  or  whether  there  is  an  accompanying  disturbance  of  the 
thymic  function  which  increases  the  symptoms  attributed  to  disorders 
of  the  other  glands  is  a  matter  for  further  study. 


Fig.  432. — Enlarged  Thymus  Gland. 

Infant  of  S}4  months  dying  after  a  few  hours  illness.  Rapid  respiration  and  cyanosis, 
but  no  symptoms  of  obstruction.  Autopsy  showed  the  thymus  gland  measuring  7  cm. 
(2.76  in.)  in  length,  3^2  cm.  (1-38  in.)  in  breadth  and  2  cm.  (0.78  in.)  in  thickness.  Courtesy 
of  Dr.  Eleanor  Jones.  ( See  also,  Arch,  of  Pediat.,  1903,  XX,  596.) 

Symptoms. — The  position  and  size  of  the  thymus  may  be  deter¬ 
mined  by  physical  examination.  The  studies  in  percussion,  especially  by 
Blumenreich,1  on  subjects  up  to  6  years  of  age,  show  that  the  absolute 
dullness  which  may  be  assumed  as  a  normal  average  one,  occupies  an 
inverted  triangle  in  the  region  of  the  upper  part  of  the  sternum,  extending 
transversely  from  the  right  sternoclavicular  articulation  to  a  point 
slightly  beyond  the  articulation  on  the  left  side,  and  with  its  apex  in  the 
central  line  of  the  sternum  between  the  articulations  of  the  2d  ribs  or 
sometimes  slightly  lower,  the  triangle  being  irregularly  shaped,  with  the 
larger  portion  to  the  left  (Fig.  433).  This  leaves  an  area  of  resonance 

1  Virchow’s  Archiv.,  1900,  CLX,  35. 
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Fig.  433. — Diagram 
S h o/w ing  Normal 
Thymus  Dulness. 

( Blumenreich ,  Vir¬ 
chow's  Archiv .,  1900, 

CLX,  34.) 


above  the  upper  border  of  the  cardiac  dullness  at  the  3d  rib.  A  percus¬ 
sion-dullness  which  extends  1  cm.  (0.4  inch)  beyond  these  limits  indicates 
that  the  thymus  gland  is  enlarged.  In  some  children  even  the  normal 
thymus  gland  may  be  palpable  in  the  episternal  notch.  Radiography, 
too,  as  urged  by  Hochsinger1  may  be  employed.  Yet  results  obtained 
by  any  method  of  physical  examination  must  be  accepted  with  caution, 
owing  to  the  normal  range  in  the  size  of  the  gland  referred  to,  and  espe¬ 
cially  as  it  is  possible  for  enlarged  tracheo-bronchial  lymphatic  glands  to 
present  similar  signs.  Benjamin  and  Gott2  and  others  have  shown,  too, 
that  the  x-ray  shadow  by  no  means  corresponds  with  the  thymus  gland 
as  seen  at  autopsy.  They  believe  it  is  produced  by  the  superior  vena 
cava,  and  Greenthal,3  in  a  series  of  90  children  of  6 
months  or  older  with  the  diagnosis  of  thymus 
enlargement  made  in  this  way,  found  that  in  87 
there  were  no  symptoms  whatever  of  this  condition. 

As  shown*  especially  by  the  studies  of  Gerstenberger4 
and  of  Blackfan  and  Little5  the  x-ray  shadow 
increases  in  size  on  deep  expiration ;  dorsal  flexion  of 
the  head  may  cause  it  to  diminish  greatly,  and 
other  distortions  may  occur  with  a  change  in  the 
position  of  the  infant. 

The  history  of  the  symptoms  which  have  been 
assigned  to  the  presence  of  an  enlarged  thymus 
gland,  and  especially  the  connection  of  sudden 
death  with  thymic  hypertrophy,  is  a  long  and 
interesting  one.  (See  also  Lymphatic  Diathesis, 

Vol.  I,  p.  747.)  In  brief  it  may  be  stated  that 
Plater6  in  1614  noted  the  frequent  presence  of  thymic  enlargement  in 
cases  dying  suddenly )  and  Kopp7  in  1830  maintained  the  existence  of  a 
“ thymic  asthma”  dependent  upon  the  pressure  of  such  a  gland  upon  the 
trachea.  This  view  held  sway  until  banished  by  the  very  classical  inves¬ 
tigations  of  Friedleben,8  which  led  to  the  conclusion  that  there  was  no 
connection  whatever  between  enlargement  of  the  thymus  gland  and 
asthma  or  sudden  death.  A  reversion  of  sentiment  in  favor  of  compres¬ 
sion  occurred  under  the  influence  of  Grawitz;9  but  only  a  short  time  later 
Paltauf10  advanced  the  theory  of  the  existence  of  what  he  called  the 
“  status  lymphaticus,”  which  has  been  since  much  discussed  and  largely 
adopted.  According  to  this  view,  enlargement  of  the  thymus  gland  is 
but  a  part  of  the  general  involvement  of  the  lymphatic  system  occurring 
in  the  lymphatic  diathesis,  or  the  status  lymphaticus;  and  the  symptoms 
do  not  depend  upon  the  thymus  itself,  or  certainly  not  upon  any  en  aige- 
ment  of  this  producing  mechanical  interference,  but  upon  a  neurosis. 
Cases,  however,  continued  to  be  reported  indicating  the  possibility  ol 
pressure  by  the  thymus  gland,  and  the  production  of  corresponding 
pressure-symptoms,  or  even  of  death  brought  about  in  this  way.  any 
of  these  do  not  stand  the  test  of  scientific  analysis,  but  certain  of  them  are 

1  Wien.  med.  Woch.,  1903,  LIII,  2106. 

2  Jahrb.  f.  Kinderheilk.,  1912,  LXX\  ,  367. 

3  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  433. 

4  Amer.  Jour.  Dis.  Child.,  1921,  XXI,  534. 

5  Amer.  Jour.  Dis.  Child.,  1921,  XXII,  45.). 

6  Observat.  in  homin.  affect,  pleunsque,  1614,  lib.  Ill,  iU. 

7  Denkwiirdikeiten,  1830,  I. 

3  Die  Physiologie  der  Thymusdruse  1858 

9  Deutsch.  med.  Wochenschr.,  1888,  XI\  ,  4_9. 

10  Wien.  klin.  Wochenschr.,  1889,  II,  8/7,  1890,  III,  172. 
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beyond  question,  and  it  would  appear  to  be  indisputable  that  the  so- 
called  “thymus-death/'  as  well  as  other  symptoms  connected  with  thymic 
hyperplasia,  may  be  of  different  sorts  and  produced  in  different  ways. 
The  possibilities  may  be  classified  as  follows: 

1.  Pressure  Upon  the  Trachea. — There  is  no  doubt  that  such  pressure 
may  occur  and  that  symptoms  are  produced  by  it,  although  not  nearly 
so  often  as  supposed  by  some.  There  are  numerous  reported  cases  in 
which  sudden  death  has  taken  place  and  an  autopsy  has  shown  an 
enlargement  of  the  thymus  gland;  but  no  sufficient  proof  is  offered  in 
most  of  these  that  the  enlargement  had  by  pressure  been  the  cause  of  the 
symptoms.  In  a  collection  of  cases  made  some  15  years  ago  I1  could  find 
only  in  the  neighborhood  of  20  in  which  autopsy  had  revealed  undoubted 
compression,  but  even  then  it  remained  doubtful  whether  the  compression 
had  been  the  cause  of  death.  In  addition  to  these  there  were,  of  far 
more  value,  10  instances  in  which  operative  interference  had  given 
partial  or  complete  relief  from  the  symptoms;  and  1  in  which  the  em¬ 
ployment  of  the  x-ray  had  had  the  same  good  results.  The  number  of 
recorded  cases  of  relief  of  symptoms  by  thymectomy  or  by  the  employ¬ 
ment  of  the  x-ray  has  increased  very  decidedly  since  the  report  referred 
to.  I  have  seen  x-ray  treatment  give  complete  relief,  radiography  mean¬ 
while  showing  disappearance  of  the  thymic  hypertrophy.  Parker2 
collected  50  instances  of  thymectomy  with  entire  relief  in  the  majority, 
although  there  were  17  fatal  cases.  Klose3  at  a  later  date  made  the 
number  58.  But  in  all  such  instances  the  disease  is  of  a  chronic  nature, 
the  symptoms  consisting  of  more  or  less  persistent  tracheal  stenosis, 
either  always  present  with  exacerbations,  or  frequently  coming  on  in 
repeated  paroxysms,  the  condition  lasting  for  weeks  or  months.  The 
greater  amount  of  published  clinical  evidence  is  to  the  effect  that  although 
symptoms  can  be  produced  by  pressure  of  an  enlarged  thymus  gland  upon 
the  trachea,  this  is  certainly  an  unusual  occurrence.  There  seems  to  be 
no  proportionate  relationship  between  the  size  of  the  thymus  and  the 
likelihood  of  pressure-symptoms  developing;  and  it  is  not  even  certain 
that  the  enlarged  thymus,  if  producing  the  symptoms  at  all,  is  not  doing 
it  in  some  other  way  than  mechanically.  Symmers4  found  hyperplasia  of 
the  thymus  in  all  of  118  autopsies  in  which  the  lesions  of  lymphatism  were 
well-marked,  but  in  none  of  them  could  the  death  be  attributed  to  pres¬ 
sure.  Cases  of  congenital  laryngeal  stridor  have  been  claimed  by  Hoch- 
singer5  to  be  the  result  of  pressure  of  an  enlarged  thymus  gland.  Some 
of  these  are  probably  due  to  thymic  enlargement ;  others  certainly  depend 
upon  different  causes.  (See  p.  272.) 

2.  Pressure  Upon  Other  Organs. — Theories  have  been  advanced  that 
symptoms  may  result  from  pressure  of  the  thymus  gland  upon  the  large 
vessels  within  the  thorax,  upon  the  nerves,  or  upon  the  heart  itself. 
These  have  not  obtained  general  acceptance  and  lack  sufficient  anatomi¬ 
cal  confirmation. 

3.  Symptoms  Other  Than  Those  of  Pressure  Attributed  to  Thymic 
Hyperplasia. — In  this  category  are  to  be  placed  the  not  infrequent  cases 
of  sudden  death  occurring  sometimes  entirely  without  warning,  some¬ 
times  preceded  by  earlier  threatening  attacks.  These  are  the  deaths 
more  properly  assigned  to  lymphatism  (Vol.  I,  pp.  243  and  747).  Many 

1  New  York  Med.  Jour.,  1909,  XC,  444. 

2  Amer.  Jour.  Dis.  Child.,  1913,  V,  89. 

3  Therapeut.  Monatsh.,  1915,  XXIX,  6. 

4  Amer.  Jour.  Med.  Sci.,  1918,  CLVI,  40. 

5  Loc.  cit. 
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of  the  cases  appear  to  be  instances  of  laryngospasm,  but  are  more  prob¬ 
ably  death  through  sudden  cardiac  failure.  This  condition  is  a  neurosis, 
in  all  likelihood  dependent  upon  an  autointoxication,  the  origin  of  which 
is  not  certainly  known.  Whether  the  thymus  gland  has  anything  directly 
to  do  with  it  is  doubtful.  Although  a  disturbance  of  the  function  of 
the  thymus,  and  an  intoxication  by  its  secretiovn,  is  conceivable,  as  Esche- 
rich1  believed,  this  has  never  been  proven.  Svehla,2  Basch3  and  others 
have  claimed  decided,  although  varying,  effects  in  animals  from  the 
injection  of  an  extract  of  the  thymus  gland,  and  a  condition  of  hyper- 
thymization  has  been  spoken  of.  On  the  other  hand,  injections  made  by 
Fischl4  were  entirely  without  serious  specific  action.  Hammar5  in  a 
very  careful  microscopical  study  of  the  thymus  glands  from  13  cases  of 
so-called  thymus-death  in  children  found  no  characteristic  morphological 
changes,  no  marked  variations  in  size,  and  no  ground  for  assuming  the 
action  of  either  an  increased  or  a  diminished  function. 

Prognosis  and  Treatment. — The  prognosis  of  true  thymic  asthma, 
dependent  upon  pressure  upon  the  trachea,  is  on  the  whole  good.  There 
is  a  tendency  to  recover  in  the  milder  cases  as  the  child  grows  older;  and 
in  the  severer  ones  there  is  usually  time  for  successful  treatment  to  be 
instituted.  This  may  consist  in  the  employment  of  the  z-ray,  as  first 
suggested  by  Friedlander,6  if  the  case  is  not  urgent.  In  other  instances 
of  a  more  threatening  nature  a  thymectomy,  or  the  lifting  and  anchoring 
of  the  thymus  gland  by  suturing,  has  been  successfully  practised.  It  is 
probable  that  the  a>ray  is  not  entirely  without  danger,  since  symptoms 
may  be  exaggerated  after  the  first  treatment,  and  thymectomy  is  a  dis¬ 
tinctly  serious  operation.  Nevertheless,  in  the  condition  of  pre  sure  in 
which  any  such  treatment  is  indicated,  the  disease  is  a  dangerous  one  and 
the  risk  must  be  taken,  a>ray  treatment  being  the  choice  if  the  case  is 
not  too  urgent.  The  treatment  of  thymic  enlargement  in  the  status  lym- 
phaticus,  without  distinct  pressure  symptoms,  is  of  an  entirely  different 
nature,  and  has  already  been  described  (Vol.  I,  p.  750).  No  therapeutic 
measures  directed  against  the  thymus  are  indicated  in  that  condition, 
because  its  enlargement  is  a  symptom  and  not  the  cause  of  it.  The  indis¬ 
criminate  exposure  to  the  #-ray  of  every  new-born  infant  in  whom  the  ray- 
examination  supposedly  shows  thymic  enlargement  is  a  procedure  to  be 
deprecated,  as  not  only  unnecessary  but  possibly  harmful.  We  have 
seen  bad  results  follow. 

Diagnosis. — The  recognition  of  enlargement  of  the  thymus  gland 
can  rarely  be  made  with  positive  certainty,  either  by  the  symptoms  or  by 
the  physical  signs.  Evidences  of  pressure  may  be  produced  as  well  by 
enlarged  tracheo-bronchial  glands.  As  regards  the  physical  examination, 
the  outline  of  percussion-dullness  beyond  that  described  as  normal,  (see 
p.  838),  the  presence  of  an  enlarged  £-ray  shadow,  especially  if 
towards  the  right,  and  the  ability  in  some  cases  to  see  or  feel  a  swelling  m 
the  episternal  notch,  are  all  strongly  suggestive  of  hypertrophied  thymus 
gland.  When  the  thymic  hypertrophy  is  a  manifestation  of  lymphatism, 
other  symptoms  of  this  disease  may  be  present  such  as  enlarged  tonsils, 
adenoids  and  superficial  lvmphatics,  and  a  lymphocytosis  m  the  blood. 
When  interference  with  respiration  is  present  in  the  early  weeks  ot  life, 


1  Berlin,  klin.  Wochenschr.,  1896,  XXXIII,  645. 

2  Wien.  med.  Blatter,  1896,  XIX,  723. 

3  Wien.  klin.  Wochenschr.,  1903,  XVI,  893. 

4  Jahrb.  f.  Kinderheilk.,  19i 4,  LXXIX,  385;  589. 

»  Zeitschr  f.  Kinderheilk.,  Orig.,  1916,  XIII,  153;  Endocrinology,  1921,  V,  5«. 
6Amer.  Jour.  Dis.  Child.,  1913, VI,  38. 
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thymic  enlargement  can  be  diagnosticated  from  congenital  laryngeal 
stridor  with  difficulty.  The  relief  which  may  attend  intubation  in  laryn- 
geal  affections  aids  in  differentiating,  since  this  is  of  no  benefit  in  cases  of 
pressure  by  the  thymus  gland.  Death  due  to  mechanical  action  of  the 
thymus  always  has  a  certain  element  of  chronicity  about  the  symptoms, 
with  the  previous  persistence  of  some  degree  of  stenosis. 

OTHER  DISORDERS  OF  THE  THYMUS  GLAND 

Acute  thymitis  is  a  very  rare  affection,  the  result  oftenest  of  pyemia. 
Some  of  the  reported  cases  of  pus-formation  were  probably  only  instances 
of  accumulation  of  the  normal  secretion.  General  tuberculosis  of  the 
body  may  exhibit  miliary  tubercles  or  caseous  foci  in  the  thymus  gland; 
and  syphilis  may  produce  gummata  there,  or  often  a  small-celled  infiltra¬ 
tion  with  consecutive  fibrosis.  The  so-called  “ Dubois’1  abscesses”  are 
probably  only  cystic  degeneration  of  the  Hassall  bodies  dependent  upon 
hereditary  syphilis.  Hemorrhage  into  the  gland  is  of  rare  occurrence, 
seen  in  very  young  infants.  Of  this  19  cases  were  collected  by  Wahl  and 
Walthall2  in  addition  to  2  of  their  own.  Tumors  of  the  thymus,  either 
primary  or  secondary,  are  unusual.  Leukemia  may  involve  the  gland; 
and  lymphoma,  lymphosarcoma,  carcinoma,  and  teratoma  have  been 

recorded. 


CHAPTER  III 

DISEASES  OF  THE  PITUITARY,  PINEAL  AND  SUPRARENAL 

GLANDS 

DISEASES  OF  THE  PITUITARY  GLAND 

The  pituitary  body  is  a  complicated  organ,  the  several  parts  of  which 
probably  possess  different  properties.  The  anterior  lobe  influences 
growth  and  development,  and  contains  a  hormone  inhibiting  ovulation; 
the  posterior  affects  metabolism  of  the  fats  and  carbohydrates,  and  con¬ 
tains  substances  which  raise  blood-pressure,  exert  a  diuretic-antidiuretic 
action,  stimulate  the  uterus,  intestine  and  bladder,  and  have  a  secretory 
accelerator  effect  on  the  mammary  glands  and  an  inhibitory  action  on 
the  salivary  glands  (Geiling).3  The  exact  function  of  the  gland  and  that 
of  its  individual  parts  needs  still  further  study,  but  it  is  certain  that  a 
disturbance  of  these  may  produce  disease,  both  by  an  excess  of  its  internal 
secretion  and  by  an  insufficient  amount  of  this. 

There  is  evidently  a  close  relationship  between  the  function  of  the 
pituitary  body  and  that  of  other  glands  of  internal  secretion,  such  as  the 
thyroid  and  pineal  glands,  the  suprarenal  bodies  and  the  genital  glands. 

Acromegaly;  Gigantism 

Acromegaly  is  regarded  as  dependent  upon  an  excess  of  secretion  in 
the  anterior  lobe  of  the  pituitary  body.  Recent  studies  have  made  i 
questionable  whether  it  is  involvement  of  the  gland  itself  or  that  of  the 

1  Gaz.  med.  de  Paris,  ser.  3,  1850,  V,  392. 

2  Amer.  Jour.  Dis.  Child.,  1922,  XXIV,  27. 

3  Physiol.  Rev.,  1926,  VI,  62. 
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neighboring  structures  which  is  productive  of  the  symptoms.  It  is 
probably  unknown  before  the  age  of  puberty  and  very  rare  even  at  that 
time,  and  demands,  therefore,  no  further  consideration  here.  Reference 
is  made  to  it  because  there  is  reason  to  believe,  as  suggested  by  Brissaud,1 
that  gigantism  in  some  instances  is  practically  the  same  disease  and  due 
to  the  same  cause;  the  difference  being  that  acromegaly  begins  after 
ossification  is  complete  and  can  produce  no  increase  of  the  length  of  the 
individual,  while  an  excess  of  pituitary  secre¬ 
tion  occurring  in  early  life  causes  a  delay  in 
ossification  and  a  consequent  increase  in  the 
size  of  the  skeleton.  In  both  conditions  there 
is  almost  always  found  an  involvement  of  the 
pituitary  gland  and  neighboring  structures  by 
tumor,  oftenest  fibroma  or  myxoma,  or  in 
other  ways. 

A  condition  of  hypopituitarism  may  pro¬ 
duce  a  form  of  infantilism  (. Frohlich’s  Synd¬ 
rome),  and  will  be  discussed  under  that  topic 
(p.  855).  There  may  eventually  be  the  occur¬ 
rence  of  hypopituitarism  as  a  sequel  to 
hyperpituitarism;  or  the  symptoms  may  be 
combined  in  such  a  way  that  the  title 
“  dyspituitarism  ”  is  well  employed  (Cushing).2 

DISEASES  OF  THE  PINEAL  GLAND 

The  function  of  the  pineal  gland  appears 
to  some  degree  to  be  the  opposite  of  that  of 
the  pituitary  body.  Disturbance  of  the  latter 
may  produce  failure  of  development  of  the 
sexual  organs,  while  that  of  the  former  causes 
an  early  overgrowth  of  these.  Lesions  of  the 
pineal  gland  consist  almost  exclusively  of  Fig.  434.  Pineal 
tumors,  often  teratoma.  In  some  way  the  ,  ‘17 

gland  exercises  an  influence  upon  nutrition,  with  ;  “neighL/s em 
in  association  with  other  glands  possessing  an  (57  09  in.),  weight,  35.2  kg. 
internal  secretion.  Experiments  by  Izawa3  (77.58 lbs.)  (Horrax,  Arch,  in- 
showed  that  pinealectomized  young  fowls  ter.  Med.,  1916,  xvn,  631.) 
developed  sexually  and  in  general  size  with 

much  increased  rapidity.  He  believes  that  the  chief  function  of  the 
gland  is  to  repress  premature  development  of  the  sexual  organs.  Bailey 
and  Jelliffe4  collected  60  recorded  cases  of  disease  of  the  pineal  gland 
including  1  of  their  own,  nearly  °f  them  being  in  children  and  adoles¬ 
cents.  Zandren5  places  the  number  of  cases  of  pineal  tumor  at  about  70, 
most  of  these  beyond  puberty  and  without  trophic  changes;  and  Lauren- 
sich6  enumerates  56  cases  in  males  and  23  in  females,  including  1  of  11s 
own,  most  of  them  below  the  age  of  puberty.  Apart  fiom  the  symp¬ 
toms  of  cerebral  tumors  in  general,  including  in  a  number  of  cases  hydro- 
cephalus,  unusual  drowsiness,  convulsions,  and  those  indicative  01  a 

1  Bull.  soc.  des  hop.,  1896,  XIII,  3s.  443 

2  Jour.  Amer.  Med.  Assoc.,  1914  LXIII,  1515. 

3  Amer.  Jour.  Med.  Sci.,  1923,  GLXVI,  18o. 

4  Arch.  Inter.  Med.,  1911,  VIII,  851. 

5  Acta  med.  Scandinav.,  1921,  L1V,  666. 

6  La  Pediat.,  1923,  XXXI.  817. 
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lesion  of  the  corpora  quadrigemina,  there  are  in  some  instances  interesting 
trophic  disturbances.  These  are  seen  in  children  only,  since  in  volution 
of  the  pineal  gland  begins  to  take  place  at  puberty.  There  are,, namely, 
decided  alterations  of  the  sexual  and  other  somatic  characters  (Fig.  434.) 
These  may  antedate  or  follow  the  general  symptoms  of  cerebral  tumor. 
The  syndrome  is  much  most  frequently  seen  in  boys  between  the 
age  of  4  and  8  years,  and  consists  in  abnormal  development  of  the 
body;  an  early  growth  of  hair  on  the  pubis  and  sometimes  elsewhere, 
as  on  the  face;  obesity;  a  marked  overgrowth  of  the  penis,  and  sometimes 
of  the  testicles  and  breasts;  and  in  some  cases  alteration  of  the  voice. 
This  syndrome  is  frequently  called  macrogenitosomia  precox.  The  men¬ 
tal  condition  is  unaffected,  except  in  the  later  stages  as  the  result  of  the 
intracranial  pressure.  Sometimes  there  is  mental  precocity.  The  pub¬ 
lished  cases  of  pineal  disorder  with  the  characteristic  trophic  disturbances 
have  been  reviewed  by  Morse. 1  In  treatment  £-ray  may  be  tried.  Pineal 
gland  extract  is  not  effective. 

DISEASES  OF  THE  SUPRARENAL  GLANDS 

There  would  appear  to  be  a  close  interrelationship  of  the  suprarenal 
bodies  and  the  glands  of  generation,  since  both  arise  from  the  same 
fetal  organ,  the  Wolffian  body;  and  yet  doubt  is  thrown  on  this  by  the 
very  great  difference  in  structure  and  in  function  between  the  medullary 
and  the  cortical  portions  of  the  suprarenal  glands,  suggesting  that  per¬ 
haps  they  belong  to  entirely  different  systems.  There  is  also  beyond 
question  some  relationship  between  the  functions  of  the  suprarenal 
bodies  and  those  of  some  other  internal  glands,  as  the  thyroid,  thymus 
and  pituitary.  The  secretion  of  the  medullary  portion,  adrenaline  or 
epinephrin,  among  other  properties  controls  blood-pressure  and  influ¬ 
ences  the  metabolism  of  the  skin.  When  injected  it  also  has  a  direct 
stimulating  effect  on  the  heart,  causes  relaxation  of  the  muscles  of  the 
bronchioles  when  they  are  in  spasm,  and  induces  a  rise  in  blood-sugar. 
That  of  the  cortex  is  little  understood,  but  it  certainly  has  some  power 
over  general  growth  and  the  sexual  characteristics,  a  hypersecretion 
producing  precocious  sexual  development,  and  a  hyposecretion  giving 
rise  to  infantilism. 

ADDISON’S  DISEASE 

Etiology. — This  affection,  uncommon  at  any  age,  is  still  more  so  in 
childhood.  Monti2  in  291  collected  cases  found  but  12  under  15  years  of 
age,  the  majority  of  these  developing  between  12  and  14  years.  The 
youngest  was  in  a  child  of  3  years.  A  considerable  number  have  been 
since  added,  nearly  all  at  about  puberty.  Cannata3  reports  an  instance, 
without  autopsy,  in  an  infant  of  16  months  and  refers  to  2  others  occur¬ 
ring  in  infancy.  Felberbaum  and  Fruchthandler4  have  collected  25 
recorded  cases  under  14  years,  including  1  of  their  own,  and  Chemin5  5o 
up  to  the  age  of  16  years.  A  familial  tendency  has  been  sometimes  ob¬ 
served,  as  in  the  instance  reported  by  Fleming  and  Miller6  of  a  mother  and 

1  Arch,  of  Pediat.,  1913,  XXX,  179. 

2  Kinderheilkunde,  1903,  III,  567. 

3  La  Pediat.,  1922,  XXX,  585. 

4  New  York  Med.  Jour.,  1907,  LXXXVI,  256. 

5  These  de  Paris,  1910. 

6  Brit.  Med.  Jour.,  1900,  I,  1014. 
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4  children  with  the  disease,  and  by  Croom1  of  another  family  with  3 
children  affected.  In  neither  group,  however,  were  there  any  autopsies. 

Pathological  Anatomy. — The  lesions  found  in  early  life  have 
consisted  of  tuberculous  changes  in  nearly  all  instances.  The  process 
may  be  extensive,  practially  destroying  both  suprarenal  glands,  or  be 
limited  to  tuberculous  foci  in  one  or  both  of  them.  Tuberculosis  of  other 
parts  of  the  body  may  be  present.  In  a  small  number  of  cases  of  Addison’s 
disease  there  has  been  found  atrophy  or  the  presence  of  morbid  growths 
in  place  of  tuberculosis.  In  some  instances  fatty  degeneration  and 
atrophy  have  been  discovered  in  the  semilunar  ganglion  and  solar  plexus. 

Symptoms. — These  are  entirely  similar  to  those  seen  in  adult  life. 
Although  at  times  acute,  the  onset  is  generally  slow  and  insidious.  The 
early  general  symptoms  consist  of  an  increasing  debility,  a  weak  action 
of  the  heart,  vomiting,  diarrhea,  loss  of  appetite,  and  irritability  or 
apathy.  There  may  be  a  moderate  anemia,  or  this  may  be  very  decided, 
with  great  emaciation  in  advanced  cases.  Headache,  vertigo  and  convul¬ 
sions  may  occur,  or  paralytic  symptoms  or  vague  pains,  especially  abdom¬ 
inal.  The  temperature  is  normal  or  subnormal,  or  perhaps  at  times 
moderately  elevated.  One  of  the  earliest  symptoms  in  most  instances  is 
the  pigmentation  of  the  skin,  varying  from  a  very  slight  yellow  to  an 
almost  black  color.  Sometimes  this  is  among  the  later  manifestations. 
It  is  usually  first  seen  in  the  face  and  hands,  and  is  well  marked  about  the 
genitals,  umbilicus,  arm-pits,  nipples,  and  the  flexor  surfaces  of  the  artic¬ 
ulations.  It  may  remain  limited  to  these  lesions,  or  be  most  marked 
here,  but  sometimes  involves  the  whole  surface  of  the  body,  even  the  hair. 
Upon  the  mucous  membrane  of  the  mouth  and  of  the  genitals  there  is  a 
blotchy  pigmentation.  It  is  to  be  noted  that  some  cases  of  Addison’s 
disease  exhibit  little  or  no  recognizable  pigmentation  of  any  region. 

Course  and  Prognosis. — The  duration  is  variable;  sometimes  1 
or  2  months,  oftener  a  year  or  more.  As  the  disease  advances  the  asthenia 
increases,  a  cachectic  state  developing.  There  is  rapid  pulse  and  respira¬ 
tion,  very  low  arterial  tension,  and  subnormal  temperature.  Periods 
of  improvement  may  sometimes  occur,  and  rarely  recovery  has  been 
reported;  but  there  is  some  doubt  about  the  latter,  and,  as  a  rule,  the 
disease  ends  fatally  by  syncope,  convulsions,  or  increasing  cachexia. 

Diagnosis.— This  rests  upon  the  combination  of  the  pigmentation 
with  the  other  symptoms  described,  and  especially  the  very  marked 
asthenia.  Pigmentation  of  the  skin  occurring  alone  is  not  a  certainly 
diagnostic  symptom,  since  it  may  appear,  for  instance,  in  malaria,  or 
from  the  continued  administration  of  arsenic. 

Treatment.— This  is  of  little  value.  Efforts  should  be  made  to  sus¬ 
tain  the  strength  and  to  relieve  gastrointestinal  symptoms.  Exercise 
must  be  avoided  if  there  is  much  asthenia.  Such  tonic  remedies  as 
arsenic,  phosphorus,  and  cod-liver  oil  may  be  employed.  The  adminis¬ 
tration  of  suprarenal  gland  may  be  tried;  either  fresh,  oi  m  the  foim  o 
one  of  the  extracts  on  the  market.  The  results,  however,  have  not  been 
encouraging,  and  the  substance  is  probably  meit  when  given  y  e 
mouth. 


TUMORS  OF  THE  SUPRARENAL  GLANDS 

Tumors  of  various  sorts  have  been  reported,  among  them  sarcoma 
carcinoma,  adenoma,  and  mixed  tumors,  dhe  patho  ogica  grouping  o 
these  growths  is  far  from  satisfactory.  Provisionally  the  classification 

1  Lancet,  1909,  1,  603. 
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proposed  by  Glynn1  may  be  adopted;  viz.  (1)  Benign  tumors,  including 
hyperplasia,  glioma  and  ganglion-neuroma  occurring  in  the  medullary 
portion;  and  diffuse  hyperplasia,  passing  into  adenoma,  seen  in  the  cortex. 
(2)  Malignant  tumors,  of  which  there  are  two  definite  types;  viz.  sarcoma 
and  allied  growths,  generally  believed  to  be  located  in  the  medullary 
portion;  and  hypernephroma,  situated  in  the  cortex. 

The  symptoms  produced  by  the  malignant  neoplasms  vary  consider¬ 
ably  according  to  their  nature  and  the  portions  of  the  organ  involved, 
whether  cortex  or  medulla,  and  for  other  reasons  not  well  understood. 
Sarcoma  and  allied  growths  show  a  special  tendency  to  metastasis,  and 
do  not  produce  the  precocious  sexual  development  which  is  so  character¬ 
istic  of  cortical  hypernephropiata.  The  benign  tumors  are  without 
characteristic  symptoms. 

(A)  Sarcoma  of  the  Suprarenal  Gland. — Growths  of  this  nature 
are  usually  round-celled  sarcoma  or  lymphosarcoma.  They  are  uncom¬ 
mon  but  are  seen  oftenest  in  children.  Frew2  collected  the  reports  of 
51  cases,  all  in  children  and  over  half  of  them  less  than  3  years  of  age. 
The  oldest  case  was  10  years;  the  youngest  2  weeks.  More  than  half 
were  in  males.  The  primary  lesion  is  a  tumor  which  appears  to  arise  in 
the  medullary  portion  of  the  suprarenal  gland,  and  to  be  of  a  sarcoma¬ 
tous  nature;  but  of  this  latter  there  is  doubt  in  some  instances.  Second¬ 
ary  growths  resemble  the  primary  in  character.  The  distribution  of 
these  depends  upon  whether  the  left  or  the  right  gland  is  the  primary 
seat.  In  the  former  there  is  involvement  of  the  lumbar,  mesenteric  and 
post-mediastinal  glands;  those  below  the  left  sternoclavicular  articula¬ 
tion;  and  some  of  those  in  the  neck.  The  cranial  bones  are  involved  in 
nearly  all  cases,  and  sometimes  the  ribs.  The  long  bones  are  not  attacked, 
and  the  internal  organs  but  seldom.  An  abdominal  tumor  may  not  be 
found  until  late  in  the  disease.  When  the  right  suprarenal  gland  is  the 
seat  of  the  primary  lesion,  the  growth  is  generally  larger,  and  the  dis¬ 
covery  of  an  abdominal  tumor  is  made  early  in  the  course.  The  process 
may  extend  to  one  or  both  kidneys.  There  is  involvement  of  the  lym¬ 
phatic  glands  in  the  anterior  mediastinum;  at  the  right  sternoclavicular 
articulation;  above  and  within  the  liver;  on  the  pericardium;  above  the 
upper  surface  of  the  right  side  of  the  diaphragm;  and  at  the  root  of  or 
within  the  lungs.  The  cranium  is  attacked  in  only  about  half  of  the  cases. 

Certain  cases  of  sarcoma  exhibit  no  very  characteristic  features,  but 
in  the  others  at  least  3  distinct  types  can  be  recognized. 

1.  Malignant  Suprarenal  Sarcoma  with  Cranial  Metastasis.  This 
is  a  remarkable  clinical  syndrome  first  described  by  Hutchison.3  Some 
of  the  cases  of  Frew’s  series  belong  here.  Its  characteristic  feature  is 
the  involvement  of  the  skull,  which  was  present  in  all  of  Hutchison  s 
10  recorded  cases,  6  being  his  own;  and  in  4  others  collected  by  Tileston 
and  Wolbach4  in  addition  to  a  new  one  reported  by  them.  Another  case 
was  more  recently  added  by  Weber.5  Tumors  are  also  found  in  the 
adjacent  lymphatic  glands  and  in  one  or  the  other  suprarenal  body.  The 
first  symptoms  are  often  misleading  and  are  not  referred  to  the  abdomen, 
and  the  discovery  of  a  tumor  here  may  be  made  late  or  not  at  all  during 
life.  In  some  cases  the  first  manifestations  noted  have  been  a  discolora¬ 
tion  of  the  eyelids,  followed  in  a  short  time  by  exophthalmos,  first  on  one 

1  Quart.  Jour,  of  Med.,  1912,  V,  157. 

2  Quart.  Jour,  of  Med.,  1911,  IV,  123. 

3  Quart.  Jour,  of  Med.,  1907-8,  I,  33. 

4  Amer.  Jour.  Med.  Sci.,  1908,  CXXXV,  871. 

5  Brit.  Jour.  Child.  Dis.,  1920,  XVII,  133. 
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and  then  often  on  both  sides,  the  result  of  metastatic  growths  in  the  bones 
of  the  orbit.  Tumors  then  develop  elsewhere  in  the  bones  of  the  skull, 
especially  in  the  temporal  region.  As  the  disease  advances,  the  protuber¬ 
ance  of  the  eyeballs  becomes  very  great.  Ulceration  of  the  cornea  may 
occur,  followed  by  blindness;  or  this  may  depend  upon  optic  neuritis. 
There  is  increasing  anemia,  exhaustion,  and  evidences  of  intracranial 
pressure.  The  diagnosis  of  the  malady  is  rarely  possible  before  the 
exophthalmos  develops.  When  this  has  appeared,  the  possibility  of 
scurvy  with  orbital  hemorrhage  is  to  be  entertained;  but  this  affection 
can  be  excluded  by  the  lack  of  any  of  its  other  symptoms.  Chloroma  is 
eliminated  by  the  absence  of  the  characteristic  alteration  of  the  blood 
seen  in  that  affection.  No  treatment  is  possible. 

2.  Congenital  Sarcoma  of  the  Suprarenal  Gland  and  Liver. — This 
is  a  type  studied  especially  by  Pepper1  who  collected  5  cases  from  medi¬ 
cal  literature,  to  which  he  added  1  of  his  own.  Some  of  Frew’s  series 
of  right-sided  suprarenal  tumors  belong  here.  The  lesions  consist  in 
the  development  of  sarcomatous  tissue  arising  either  in  the  liver  or  in  the 
suprarenal  body.  The  malignancy  is  great,  and  the  growth  extends  very 
rapidly,  the  liver  becoming  extensively  infiltrated.  In  the  suprarenal 
gland  the  growth  is  very  hemorrhagic.  There  is  great  distention  of 
the  abdomen  but  no  jaundice,  pigmentation  of  the  skin,  or  ascites, 
and  but  little  pain.  The  course  is  short,  death  occurring  within  a  few 
weeks. 

3.  Sarcoma  of  the  Suprarenal  Gland,  with  Metastases  to  the  Long 
Bones. — This  condition  as  described  by  Scudder2  might  be  regarded  as  a 
third  type.  The  cases  reported  by  him  occurred,  however,  only  in  adult 
subjects.  There  was  a  special  tendency  to  metastasis  in  the  long  bones, 
although  in  a  few  instances  other  bones,  as  well  as  other  tissues  of  the 
body,  were  also  involved. 

(B)  Cortical  Hypernephroma. — This  unusual  condition  has  been 
studied  by  a  number  of  writers.  Jump,  Bates  and  Babcock3  added  an 
18th  to  the  17  collected  cases  of  Glynn.4  All  were  confirmed  by  autopsy. 
Of  these  cases  1  came  under  my  own  observation.  Hoag5  raised  the 
number  to  22,  including  a  case  of  his  own;  19  were  in  females  and  3  in 
males;  and  Collett6  gives  slightly  different  figures;  21  cases  with  4  of  them 
males.  The  structure  of  this  form  of  tumor  is  not  uniform,  and  it  is  very 
probable  that  more  than  one  variety  of  neoplasm  is  included  under  the 
title.  In  general  the  growth  is  characterized  by  the  presence  of  large 
polyhedral  epithelial-like  cells  of  the  nature  of  those  found  normally  in 
the  suprarenal  cortex.  Sometimes  giant-cells  are  present.  The  tumor 
grows  much  more  slowly  than  is  the  case  with  sarcoma,  and  shows 
much  less  tendency  to  metastasis.  The  symptoms  would  appear  to 
depend  upon  a  disturbance  of  the  function  of  the  gland,  probably  of  the 
nature  of  an  increase  of  the  internal  secretion.  They  are  of  a  very 
striking  character,  consisting  chiefly  in  a  precocity  of  the  sexual  charac¬ 
teristics,  such  as  the  appearance  of  hair  on  the  pubis,  in  the  axillae,  and 
sometimes  on  the  face;  occasionally  a  hyperplasia  of  the  genital  organs; 
and  as  a  rule  the  production  of  obesity  and  sometimes  of  unusual  general 
physical  growth.  It  is  noteworthy  that  there  is  a  development  of  the 

1  Amer.  Jour.  Med.  Sci.,  1901,  CXXI,  287. 

2  Publicat.  Mass.  Gen.  Hosp.,  1607,  I,  No.  3,  82. 

3  Amer.  Jour.  Med.  Sci.,  1914,  CXLVII,  568. 

4  Quart.  Jour,  of  Med.,  1912,  V,  157. 

5  Amer.  Jour.  Dis.  Child.,  1923,  XXV,  441. 

3  Amer.  Jour.  Dis.  Child.,  1924,  XXVII,  204. 
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male  sexual  characters  only.  Thus  females  show  a  tendency  to  the  exhibi¬ 
tion  of  the  male  characteristics,  as  seen  in  the  unusual  size  of  the  clitoris 
and  an  absence,  except  in  one  instance  reported,  of  early  increase  m  size 
of  the  breasts.  Males,  however,  do  not  show  any  of  the  feminine  sex- 
characters,  but  rather  a  general  early  somatic  precocity.  There  is  no 
characteristic  mental  change.  The  cases  have  been  divided  by  Guthrie 

and  Emery1  into  2  types  from  which, 
however,  there  are  distinct  departures: 

1.  The  Precociously  Obese  Type.— 
This  may  affect  either  males  or  females. 
There  is  not  true  precocity  of  develop¬ 
ment  of  the  generative  organs,  although 
the  growth  of  the  body-hair  on  the  pubis 
and  elsewhere  is  well-advanced.  The 
obesity  is  a  marked  feature.  The 
deposit  of  fat  suggests  that  seen  in  adult 
life,  the  increase  being  especially  pro¬ 
minent  in  the  abdomen,  chest,  cheeks 
and  neck;  while  the  extremities  remain 
thin.  The  features  are  dusky  and  con¬ 
gested,  and  often  exhibit  stellate 
veinules.  There  may  be  pigmentation, 
but  no  bronzing  of  the  skin.  The 
mammae  are  large  from  the  deposit  of 
fat  and  the  abdomen  is  prominent  and 
pendulous  (Fig.  435).  The  obesity  is 
distinguished  from  that  of  hypopituit¬ 
arism  not  only  by  its  distribution,  in 
that  it  is  not  especially  in  the  breasts, 
mons  veneris  and  hips  as  in  the  latter 
disease,  but  also  by  the  absence  of  the 
sexual  infantilism  of  the  pituitary  dis- 
(  order.  The  obesity  of  pineal  disease 
is  less  marked,  and  in  that  disorder 
there  are  also  the  evidences  of  intracra¬ 
nial  tumor  present. 

_ _ ^  2.  The  Infant  Hercules  Type. — 

began  2  years  before,  cheeks  large  This  is  seen  usually  in  males  Only, 
and  bright  red,  whole  upper  part  of  Here  there  ig  unusual  development  of 

especially  so!  but  muscular,  genital  the  whole  muscular  and  skeletal  system, 
organs  of  size  for  age.  Died  of  acute  with  &ctlX£tl  S6XUL&1  pr6COClty.  ObGSlty 
tuberculosis.  Autopsy  showed  hyper-  absent.  The  case  of  Jump,  Beates 
nephroma ■  (.Guthrie  and  Emery,  and  Babcock2  Seems  to  occupy  an 

!“.)  intermediate  position.  Although  a 

female,  there  was  remarkable  over¬ 
development  of  stature  and  muscular  power  without  obesity  and  without 
any  evidence  of  sexual  precocity.  That  reported  by  Ambrozic  and  Baar 
is  also  a  variant,  the  girl  of  3  years  having  the  physical  development  oi 
one  of  6  or  more  years,  and  with  a  hypertrophied  clitoris  and  abundant 

pubic  hair  (Fig.  436). 


Fig.  435. — Cortical  Hyperneph¬ 
roma  with  Precocious  Obesity. 

Boy,  aged  4%  years.  Stoutness 
with  growth  of  hair  on  face  and  pubis 


1  Clin.  Soc.  Transac.,  London,  1907,  XL,  175. 

2  ^ cit 

3  Zeitschr.  f.  Kinderheilk.,  1920,  XXVII,  135. 
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The  prognosis  of  cases  of  cortical  hypernephroma  is  unfavorable.  All 
of  those  on  record  have  died  before  the  age  of  16  years.  The  diagnosis 
is  to  be  made  chiefly  from  other  conditions  which  produce  early  hirsuites. 
The  chief  diagnostic  feature  is  the  presence  of  the  precocious  hirsuites 


Fig.  436. — Overgrowth  Seen  in  Cortical  Hypernephroma. 

Girl  of  3  years  of  age  resembling  in  size  child  of  6  years.  Development  of  genital  hair, 
Gir  on  right  is  normal  ope  of  equal  age.  ( Ambrozit  and  Baar,  Zei  sc  .  f.  in  er  ei 
1920,  XXVII,  135.) 


without  true  early  sexual  development,  with  the  exception  of  some  of  the 
males;  combined  with  the  discovery  of  an  abdominal  tumor.  lsease  or 
the  pineal  gland,  ovaries  or  testis  may  produce  sexual  precocity  with 
hirsuites,  while  that  of  the  pituitary  body,  although  sometimes  causing 
overgrowth  of  the  body,  leaves  the  generative  organs  an  e  sexua. 
characteristics  in  an  undeveloped  state.  Treatment  is  unavai  mg  un  ess 
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by  early  operative  interference;  which  has  not,  however,  as  yet  proven  of 
benefit. 

In  this  connection  reference  may  be  made  to  the  fact  that  remains  of 
the  suprarenal  tissue  may  often  be  found  in  other  regions  than  the  supra¬ 
renal  body;  as  in  the  kidneys,  ovaries,  testes,  broad  ligaments,  spermatic 
veins  and  elsewhere;  and  that  a  tumor  of  the  nature  of  hypernephroma 
may  develop  with  these  remains  as  its  base.  Most  frequent  of  these  is  the 
renal  hypernephroma,  which  is  of  more  common  occurrence  than  the 
suprarenal  growth,  at  least  after  childhood  is  passed.  This  tumor  does 
not  produce  any  alteration  in  the  sexual  characters. 

HEMORRHAGE  INTO  THE  SUPRARENAL  GLAND 

Etiology. — This  comparatively  uncommon  affection  is  rendered 
readily  possible  by  the  vascularity  of  the  suprarenal  body.  Hamill1 
reported  on  90  cases  including  3  of  his  own,  occurring  in  the  new-born, 
and  autopsies  systematically  made  on  new-born  and  especially  still-born 
children  would  doubtless  greatly  increase  the  number  of  cases.  At  this 
period  the  hemorrhage  may  be  the  result  of  the  influence  of  long-continued 
or  difficult  labor,  or  of  septic  infection  through  the  umbilicus.  It  is 
usually  bilateral  and  more  common  in  females.  In  older  subjects  it  may 
attend  the  acute  infectious  or  other  febrile  disorders,  accompany  purpura 
hsemorrhagica,  or  be  due  to  some  entirely  obscure  cause.  It  is  rarely 
seen  beyond  the  1st  year  of  life.  Rabinowitz2  reports  2  cases  in  infants  of 
17  and  18  months  respectively. 

Pathological  Anatomy. — The  hemorrhage  may  be  bilateral  or 
unilateral,  in  the  latter  event  being  oftenest  upon  the  right  side.  The 
affected  gland  is  enlarged  and  frequently  greatly  so,  dark-red  in  color,  or 
in  cases  where  the  hemorrhage  is  of  quite  moderate  amount  the  capsule 
still  preserving  its  yellow  tint.  Section  shows  that  the  hemorrhage  is 
situated  especially  in  the  medullary  portion,  the  glandular  tissue  being 
more  or  less  destroyed ;  and  in  severe  cases  the  entire  gland  is  transformed 
into  a  sac  containing  blood.  Frequently  blood  has  escaped  into  the 
peritoneal  cavity.  Thrombosis  of  the  renal  vein  or  of  the  inferior  cava 
has  been  noted. 

Symptoms. — These  are  always  obscure,  and  as  a  rule  the  diagnosis 
can  be  made  only  at  autopsy.  In  the  new-born  there  is  sudden  onset, 
with  abdominal  pain,  fever,  and  collapse;  the  duration  of  the  case  varying, 
but  lasting  not  over  a  few  days  with  symptoms  of  peritonitis.  Oftener 
death  seems  entirely  sudden,  probably  from  severe  intraperitoneal  hem¬ 
orrhage.  When  occurring  in  older  infants  there  is  the  sudden  onset  of  an 
acute  febrile  process,  perhaps  accompanied  by  vomiting  and  diarrhea. 
A  purpuric  eruption  may  occur,  and  collapse  terminate  the  process  after 
24  to  48  hours.  Cases  of  this  type  sometimes  occur  almost  epidemically. 
The  prognosis  is  hopeless,  and  treatment  unavailing. 

OTHER  LESIONS  OF  THE  SUPRARENAL  GLANDS 

Similar  to  the  symptoms  produced  by  cortical  hypernephroma  are 
those  resulting  from  a  benign  hyperplasia  of  the  suprarenal  cortex.  In 
pseudohermaphroditism  of  the  female  type,  with  development  of  the 
organs  suggesting  the  male  characteristics,  there  may  be  associated  a 
congenital  hyperplasia  of  the  suprarenal  cortex.  On  the  other  hand,  a 

1  Arch,  of  Pediat.,  1901,  XVIII,  81. 

2  Amer.  Jour.  Med.  Sci.,  1923,  CLXVI,  513, 
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hypoplasia,  atrophy,  or  absence  of  the  suprarenal  glands  may  be  produc¬ 
tive  of  symptoms  exactly  the  reverse  of  those  seen  in  cortical  hyperne¬ 
phroma.  The  condition  is  liable  to  be  associated  with  failure  in  the 
development  of  the  brain,  especially  anencephalus.  Syphilis  may  pro¬ 
duce  interstitial  changes  in  the  suprarenal  glands,  and  tuberculosis,  as 
stated,  is  the  most  frequent  cause  of  Addison’s  disease. 


CHAPTER  IV 

DISORDERS  ATTRIBUTED  TO  THE  INTERNAL  SECRETIONS 

AND  ALLIED  CONDITIONS 

There  are  certain  disturbances  of  growth  or  nutrition  which  appear  to 
be  clearly  the  result  of  a  diseased  state  of  one  or  more  of  the  internal 
glands;  and  others  where  an  interference  with  any  glandular  function  can 
be  only  assumed  to  be  probably  present.  Certain  cases  are  encountered 
which  seem  to  be  dependent  upon  such  disorders,  while  others  with  a 
very  similar  clinical  picture  are  clearly  not  so  related.  The  influence  of 
the  sympathetic  nervous  system  may  possibly  be  a  decided  one.  The 
conditions  produced  by  disorders  of  secretion  of  the  pineal  gland,  the 
suprarenal  bodies,  and  the  thyroid  gland  have  already  been  discussed 
(pp-  827,  833,  843,  844).  To  be  considered  as  dependent,  at  least  in 
many  instances,  on  a  disturbance  of  function  of  some  of  the  internal 
glands  are  Infantilism;  Obesity;  Lypodystrophy ;  Hemiatrophy  and  Hemi- 
hypertrophy ,  and  Precocity. 


INFANTILISM 

That  all  forms  of  infantilism  are  dependent  upon  disorders  of  the 
internal  secretions  is  more  than  doubtful.  That  a  number  of  them,  how¬ 
ever,  are  produced  in  this  way  is  beyond  question,  and  all  may  be  studied 
together  as  a  matter  of  convenience. 

The  term  “  Infantilism  ”  is  employed  to  designate  a  persistence  to  a 
greater  or  less  extent  of  the  bodily  and  often  of  the  psychic  characteristics 
of  infancy  or  childhood.  In  a  strict  sense  this  can  apply  only  to  those 
who  have  attained  adolescence  or  adult  life;  but  it  is  equally  true  even 
of  infancy,  the  condition  being  then  a  relative  one;  viz.  a  persistence  of 
characters  belonging  to  a  time  of  life  decidedly  earlier  than  the  actual  age 
of  the  patient.  Further,  it  is  not  so  much  the  arrest  of  growth  as  the 
retention  of  some  of  the  somatic  characteristics  of  early  life  which  should 
constitute  infantilism.  Thus  there  may  be  dwarfs  ( nanism )  who  are  in 
this  respect  not  infantile,  as,  for  instance,  subjects  of  severe  rickets, 
achondroplasia,  etc.  There  has  been  an  arrest  of  growth  but  not  of 
development  (Gilford).1  More  rarely  there  may  be  cases  of  infantilism 
which  are  not  dwarfs,  as  in  some  instances  of  pituitary  infantilism,  the 
subjects  exhibiting  the  infantile  development  of  the  genital  organs,  or 
being  infantile  only  in  certain  other  respects.  Yet  there  is  much  confu¬ 
sion  in  the  classifications  which  have  been  employed ;  and,  omitting  certain 
of  the  types  of  nanism,  and  with  the  reservation  that  infantilism  and 
nanism  are  in  reality  different,  a  discussion  of  the  topic  can  be  held 
under  the  general  heading  of  Infantilism. 

lancet,  1914.  I,  587. 
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Confusion,  too,  exists  in  the  differentiation  of  the  forms  of  infantilism 
from  each  other.  The  subject  has  been  studied  with  care  by  Hastings 
Gilford1  and  a  modification  of  the  classification  as  suggested  by  him 
may  serve  the  present  purpose.  This  divides  the  disease  into  cases  of 
(A)  The  Essential  group,  including  ateleiosis  and  progeria;  the  causes 
being  entirely  unknown,  and  the  condition  being  apparently  a  freak  of 
development;  and  (B)  The  Symptomatic  group,  which  includes  all  the 
remainder;  the  cause  here  being  some  disturbance  of  function  or  other 
factor  to  which  the  infantilism  is  secondary. 

(A)  Essential  Infantilism.  1.  Ateleiosis.— A  prominent  character¬ 
istic  of  this  condition  is  the  inherited  and  familial  predisposition.  No 
direct  cause  is  discoverable.  There  is  an  arrest  of  development  occurring 
generally  in  infancy  or  early  childhood,  and  the  subjects  are  consequently 
dwarfed.  The  infantile  characteristics  which  existed  at  the  time  of  onset 
persist  to  a  large  extent.  These  are  shown  in  the  short  limbs,  the  large 
head,  the  small  face,  the  shape  of  the  abdomen  and  chest,  and  the  general 
roundness  of  form.  These  are  the  most  typical  instances  of  infantilism. 
Gilford  divides  them  into  the  asexual  and  the  sexual  types,  although  the 
distinction  cannot  always  be  sharply  defined.  In  asexual  ateleiosis  there 
is  a  very  marked  delay  in  the  development  of  the  whole  body,  shown  in 
some  parts  more  than  others,  the  sexual  organs  being  the  most  backward 
of  all.  When  the  time  of  puberty  arrives,  no  change  in  the  sexual 
characters  takes  place,  much  of  the  epiphyseal  and  other  bony  alterations 
do  not  occur,  and  growth  goes  very  slowly  onward,  continuing  well  into 
adult  life,  the  other  general  somatic  characteristics  of  childhood  persisting. 
In  some  instances  the  sexual  organs  eventually  do  mature  and  such  cases 
can  then  no  longer  be  called  asexual  infantilism.  There  is  no  involve¬ 
ment  of  the  intellectual  power.  In  sexual  ateleiosis  the  infantile  features 
continue  until  the  time  of  puberty  comes,  which,  however,  is  often  much 
delayed.  Then  the  sexual  organs  and  powers  develop  normally,  the  osse¬ 
ous  changes  natural  to  this  process  take  place,  and  further  growth  of  the 
body  ceases;. the  patient  becoming  a  miniature  man  or  woman;  yet  in 
physiognomy,  proportions,  and  size  still  a  child.  Many  of  the  profes¬ 
sional  dwarfs  belonged  to  one  or  the  other  of  these  classes;  as,  for  instance, 
General  and  Mrs.  Tom  Thumb  and  others. 

2.  Progeria. — This  is  a  term  designating  premature  old  age.  It 
is  a  very  uncommon  condition,  of  which,  however,  some  remarkable 
instances  have  been  reported  (Gilford).  In  it  there  is  a  combination  of 
very  decided  infantilism  with  premature  decay,  as  shown  by  the  early 
development  of  white  hair  or  of  baldness;  arteriosclerosis;  emaciation; 
wrinkling  of  the  skin;  and  the  general  carriage  and  appearance  of  an  old 
man  or  woman,  although  in  actual  age  the  patient  is  no  more  than  an 
adolescent  or  young  adult. 

( B )  Symptomatic  Infantilism. — This  differs  from  the  essential  type 
described  not  only  in  the  less  conspicuous  arrest  of  development  and  per¬ 
sistence  of  child-like  somatic  characters,  but  in  the  absence  of  any  familial 
predisposition  and  in  the  fact  that  the  cases  are  always  secondary  to 
some  previous  morbid  condition.  Various  types  have  been  described, 
many  of  them  conflicting.  Basing  the  division  on  the  clinical  appear¬ 
ances,  two  principal  forms  are  ordinarily  recognized: 

1.  The  Lorain  Type.2 — In  this  the  subject  is  small  and  looks  at  first 

sight  like  a  child;  but  examination  shows  that  the  proportions  and  out- 

1  Loc.  cit. 

2  Lorain,  Preface  de  la  These  de  Faneau  de  la  Cour.,  Paris,  1871.  Ref.,  Apert  in 
Traite  des  mal.  de  Penf.  (Grancher,  etc.),  1904,  I,  993. 
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lines  are  more  truly  those  of  a  miniature  adult.  The  head  is  small;  the 
limbs  slender,  but  normally  long  in  comparison  with  the  trunk;  the  chest 
and  abdomen  have  the  shape  and  proportions  of  an  adult.  There  is, 


Fig.  437.  Fig.  438. 

Fig.  437/ — Lorain  Type  op  Infantilism. 

W.  K.  (right),  aged  9  years.  Height  42%  inches(108  cm.).  Wt.  37  lbs.  (16.78  kilog.). 
Backward  in  school  and  is  in  grade  with  children  of  6  years.  No  other  menual  disturb¬ 
ance.  Child  of  pleasant  disposition  and  talks  normally.  Blood,  urine  and  stools  showed 
nothing  abnormal.  , 

The  brother,  J.  K.  (left),  is  5  years  old  with  height  of  42%  inches  (109  cm.)  and  weight 
39%  lbs.  (18  kilog.).  Courtesy  of  Dr.  J.  D.  Leebron  of  Philadelphia. 

Fig.  438. — Infantilism,  Brissaud  Type. 

Marie  G.,  admitted  to  University  Hospital,  Philadelphia,  Jan.  23,  aged  7  years.  Child 
normal  to  21  months  when  had  very  dangerous  attack  of  pertussis.  Since  then  has  grown 
very  little.  Said  to  be  normal  mentally.  Examinations  showed  extremities  short  for  size 
of  thorax,  legs  bowed,  skin  harsh  and  dry,  head  large,  hair  of  scalp  short  and  moderately 
harsh,  eyes  somewhat  far  apart,  palpebral  fissures  narrowed,  tongue  looks  slightly  larger 
than  normal,  but  does  not  protrude,  thyroid  gland  cannot  be  felt,  and  thyroid  region  seems 
less  full  than  normal.  Slight  subcutaneous  deposits  of  fat  in  supraspinous  fossae,  abdomen 
greatly  distended.  Temperature  averages  below  normal.  Height  29  inches  (74  cm.), 
weight  20  pounds  (9072  gm.).  Feces  negative  for  bacillus  bifidus,  bacillus  infantilis,  coccal 
forms  and  fermentative  forms.  X-ray  examination  negative.  Condition  (practically 
uninfluenced  by  thyroid  extract,  thymus  extract  and  pituitary  extract.  Photograph  shows 
comparison  with  boy  of  same  age  and  of  normal  development,  with  a  height  of  48  inches 
(122  cm.).  ( Griffith ,  Amer.  Jour.  Dis.  Child.,  1918,  XVI,  103.) 

indeed,  nothing  of  the  child-form  except  the  shortness  in  height  and  the 
entire  failure  of  development  of  the  genital  organs  and  of  other  sexual 
characteristics  commensurate  with  the  age;  although  properly  propor¬ 
tioned  to  the  size  (Fig.  437).  The  intellect  may  be  normal  or  its  develop- 
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ment  retarded.  There  is  often  debility  and  the  general  health  is  poor. 
These  subjects,  then,  in  their  final  stage  represent  income  respects  a 
condition  of  nanism  rather  than  infantilism;  the  characteristic  features 
of  infancy  or  childhood  having  disappeared,  except  the  lack  of  sexual 
development  and  the  size  of  the  body.  Among  etiological  factors  of 
importance  are  hereditary  syphilis;  the  lymphatic  diathesis;  any  cause 
tending  to  produce  chronic  malnutrition,  such  as  malaria,  tuberculosis, 
defective  hygiene,  insufficient  or  improper  food;  congenital  or  acquired 
disease  of  the  heart;  arterial  hypoplasia ;  or  chronic  poisoning  by  substances 
which  have  been  introduced  from  without,  such  as  tobacco,  opium,  and 
lead,  or  produced  within,  as  in  chronic  autointoxication.  By  some 
authors,  such  as  Lisser,1  it  is  considered  one  of  the  forms  of  hypopituitar¬ 
ism.  In  many  cases  no  cause  whatever  can  be  discovered. 


Fig.  439. — Intestinal  Infantilism;  Showing  Dwarfing  and  Extreme  Emaciation 

from  Chronic  Intestinal  Indigestion. 

Mildred  C.,  aged  7  years  4  months.  Admitted  to  Children’s  Hospital  of  Philadelphia 
Sept.,  1923  with  chronic  intestinal  indigestion.  Previous  duration  of  the  disturbance 
unknown.  Weight  18  lbs.  While  in  hospital  suffered  from  more  or  less  constant  diarrhea 
with  very  large,  loose,  offensive,  undigested  stools  of  light  color ;  not  much  mucus.  Labora¬ 
tory  examination  stools  showed  excess  of  fat.  Bacteriological  examination  revealed  no 
characteristic  organisms.  Dietetic  treatment  of  various  sorts  entirely  without  influence. 
Death  after  several  months. 

2.  The  Brissaud  Type.2 — In  this  form  the  body  is  small,  the  head 
large,  the  abdomen  prominent,  the  limbs  short  and  rounded,  the  trunk 
relatively  large,  there  is  a  tendency  to  obesity,  the  sexual  organs  are 
undeveloped  and  the  somatic  proportions  are  infantile  (Fig.  438).  The 
intellectual  development  is  retarded.  This  condition  has  sometimes 
been  named  myxedematous  infantilism  and  has  been  attributed  to  hypo¬ 
thyroidism.  This  is  doubtless  the  cause  in  many  cases;  while  in  others 
the  disorder  is  considered  to  be  dependent  upon  a  disturbance  of  the 
pituitary  secretion.  It  has  been  found  that  an  influence  upon  develop- 

1  Endocrinology,  1922,  VI,  15. 

2  Brissaud,  Legons  sur  les  mal.  nerv.,  1895,  625. 
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ment  may  occur  as  a  result  of  hypothyroidism  without  there  being  any 
marked  myxedematous  symptoms  discoverable  (p.  830)  ;  and  the  adminis¬ 
tration  of  thyroid  substance  has  sometimes  benefited  infantilism,  not 
only  of  the  Brissaud  but  the  Lorain  type  also. 

These  two  clinical  types,  and  especially  that  of  Lorain,  cover  to  a 
large  extent  many  of  the  other  forms  of  symptomatic  infantilism,  which 
may  be  named  more  correctly  on  an  etiological  basis.  Classified  in 
this  manner  the  following  may  be  mentioned : 

3.  Intestinal  Infantilism. — In  infantilism  of  this  variety,  studied  by 
Herter1  and  others,  there  is  arrest  of  growth  (Fig.  439),  with  emaciation, 
anemia,  fatigue  on  slight  exertion,  abdominal  distention,  at  times  diarrhea, 
and  the  presence  often  of  a  large  amount  of  fat  in  the  stools,  especially 
in  the  form  of  fatty  acids  or  soaps.  The  feces  are  whitish  in  color, 
gruel-like  in  consistence,  and  of  an  offensive  odor;  sometimes  darker 
and  formed.  The  appetite  is  variable  or  often  excessive,  and  thirst 
decided.  The  urine  is  increased  in  amount  and  shows  among  other 
abnormalities  an  excess  of  ethereal  sulphates.  The  intellect  is  normal, 
or  the  child  even  precocious.  The  disease  begins  oftenest  in  the  2d  or 
3d  year  of  life,  and  may  last  several  years,  with  periods  of  improvement 
followed  by  relapse.  Herter  ascribed  the  condition  to  an  absence  of  the 
normal  intestinal  flora  and  the  presence  of  Gram-positive  organisms  in 
great  excess.  The  bacillus  bifidus,  bacillus  infantilis,  and  coccal  forms 
characteristic  of  infancy  are  still  present,  while  the  bacillus  coli  and 
bacillus  lactis  aerogenes  are  absent. 

The  condition  is,  in  fact,  chronic  intestinal  indigestion,  or  coeliac 
disease,  of  a  severe  degree  (see  p.  142),  which  results  in  interference  with 
nutrition  and  a  starving  of  the  tissues;  the  disease  being  an  “infantilism 
by  deprivation/’  according  to  Gilford’s  classification;  perhaps  increased 
by  the  toxins  produced.  In  a  case  carefully  studied  anatomically  by 
Miller2  no  organic  changes  whatever  could  be  discovered  in  the  pancreas 
or  intestines.  In  some  cases  the  liver  is  normal;  in  others  fatty  degenera¬ 
tion  has  been  reported. 

4.  Pancreatic  Infantilism. — This  form  of  infantilism  was  so  named 
by  Bramwell.3  It  is  certainly  closely  allied  to,  if  not  identical  with, 
intestinal  infantilism,  and  the  general  symptoms  are  very  similar.  The 
diagnosis  in  the  case  reported  by  Bramwell  rested  upon  the  remarkable 
improvement  which  followed  the  administration  of  pancreatic  extract. 
The  patient,  18  years  of  age  at  the  time  of  first  observation,  had  a  develop¬ 
ment  of  the  generative  apparatus  similar  to  that  of  a  boy  of  11  years. 

5.  Pituitary  Infantilism— The  disorder  receiving  this  title  was  first 
described  by  Frohlich,4  and  often  called  after  him  “Frohlich’s  Syndrome:” 
or  “dystrophia  adiposo-genitalis ”  (Bartels).5  It  has  been  believed  to 
depend  upon  the  presence  of  a  tumor  or  some  disturbance  of  function  of 
the  pituitary  body  resulting  in  hypopituitarism.  In  a  case  reported  by 
Madelung6  there  was  a  gun-shot  wound  of  the  sella  turcica.  The  symp¬ 
toms,  apart  from  those  indicating  a  lesion  of  the  hypophysis,  such  as 
headache,  bitemporal  hemianopsia  and  exophthalmos,  are  those  con¬ 
nected  with  development.  The  sexual  organs  remain  infantile  in  char¬ 
acter;  or,  in  the  case  of  patients  where  the  disease  began  in  adult  hie, 

1  Trans.  Assoc.  Amer.  Phys.,  1910,  XXV,  528.  Intestinal  Infantilism,  1908. 

2  Lancet,  1921,  I,  743. 

3  Scottish  Med.  and  Surg.  Jour.,  1904,  XIV,  321. 

4  Wien.  klin.  Rundschau,  1901,  XV,  883. 

5  Zeitschr.  f.  Augenheilk.,  1906,  XVI,  407;  530. 

6  Arch.  f.  klin.  Chir.,  1904,  LXXIII,  1066. 
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undergo  a  reversion  to  some  extent 


Fig.  440. — Pituitary  Infantilism. 


John  S.,  aged  11  years.  Admitted  to 
the  University  Hospital,  Feb.  7.  The 
tendency  to  obesity  appeared  at  the  age  of 
11  months,  and  has  increased  since  then. 
Is  mentally  bright.  Height  5  feet,  1  inch 
(160  cm.),  weight  251  pounds  (113,851). 
Penis  small  for  his  age  and  very  small  in 
comparison  with  his  other  development, 
buried  in  fat,  testicles  descended  and  very 
small,  almost  no  trace  of  pubic  hair. 
X-ray  examination  by  Dr.  Pancoast 
showed  sella  turcica  definitely  smaller 
than  normal,  indicating  a  small  pituitary 
body.  (See  Fig.  441.)  Sugar-tolerance 
increased,  but  this  diminished  markedly 
after  continued  administration  of  pitui¬ 
tary  extract.  Prolonged  treatment  no 
practical  effect  on  the  obesity.  ( Griffith , 
Amer.  Jour.  Dis.  Child.,  1918,  XVI,  103.) 


to  the  infantile  condition.  There  is 
no  hair  on  the  pubis  or  in  the  axillae. 
A  characteristic  symptom  is  the 
marked  tendency  to  obesity,  which 
is  general,  although  most  pronounced 
on  the  trunk,  mammae,  mons  veneris 
and  hips.  Polyuria  has  repeatedly 
been  observed.  There  is  an  unusual 
tolerance  for  carbohydrates,  and 
very  large  amounts  of  sugar  can  be 
ingested  without  producing  glyco¬ 
suria.  (See  Vol.  I,  p.  219.)  In  a 
case  of  this  disease  Talbot1  found  the 
metabolism  much  below  normal. 
The  temperature  is  often  subnormal. 
There  is  general  sluggishness,  drow¬ 
siness  and  asthenia.  It  may  occur 
in  more  than  one  child  in  the  same 
generation.  At  times  There  may' be 
associated  with  it  mental  deficiency 
and  retinitis  pigmentosa,  as  in  the 
cases  reported  by  Solis-Cohen  and 
Weiss.2  Retarded  skeletal  develop¬ 
ment  is  a  feature,  but  it  is  possible 
for  the  reverse  of  this  to  occur,  as 
observed  in  a  case  of  my  own  (Figs. 
440  and  441).  This  may  perhaps 
depend,  as  Cushing3  suggested,  upon 
activation  of  the  anterior  lobe  com¬ 
bined  with  insufficiency  of  the 
posterior  lobe.  Much  is  still  lacking 
in  our  knowledge  of  the  relationship 
of  the  pituitary  body  to  the  symp¬ 
toms  attributed  to  it.  Although 
polyuria,  obesity  and  retarded 
growth  are  often  present,  any  one  or 
more  of  these  may  be  absent  in 
cases  of  proven  pituitary  disease. 
On  the  other  hand,  in  a  patient  ex¬ 
hibiting  symptoms  of  pituitary 
disorder  reported  by  Lereboullet, 
Mouzon  and  Cathala4  the  tumor  was 
situated  in  the  third  ventricle,  and 
the  pituitary  gland  was  entirely 
normal.  It  is  not  certain  whether 
it  is  the  involvement  of  the  gland  or 
that  of  neighboring  structures,  es¬ 
pecially  of  the  hypothalamic  region, 
which  is  responsible  for  the  symp¬ 
toms  (see  Vol.  I,  p.  773). 


1  Amer.  Jour.  Dis.  Child.,  1920,  XX,  331. 

2  Amer.  Jour.  Med.  Sci.,  1925,  CLXIX,  489. 

3  The  Pituitary  Body,  1912,  177. 

4  Rev.  neurol.,  1921,  XXXVII,  154. 
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Among  other  forms  of  infantilism  may  be  mentioned  hepatic  infanti¬ 
lism,  in  which  the  general  condition  of  infantilism  with  stunted  growth  is 
associated  with  cirrhosis  of  the  liver.  A  number  of  such  cases  have  been 
collected  by  Lereboullet.1  Another  variety  is  renal  infantilism,  depend¬ 
ent  upon  a  chronic  interstitial  nephritis,  polyuria  being  a  symptom  in  such 
cases,  as  it  is,  indeed,  in  some  of  the  instances  of  infantilism  due  to  other 
causes  (Fletcher,2  Parsons3,  Langley  Porter4).  In  a  number  of  instances 


Fig.  441. — Pituitary  Infantilism. 

Radiograph  of  the  head  showing  small  cella  turcica.  Same  case  as  Fig.  440. 


of  this  condition  there  has  been  observed  an  accompanying  deformity  of 
the  bones,  as  in  cases  reported  by  Cameron,5  Paterson,6  and  Barber' 
(See  also  Nephritis,  p.  454.)  A  cardiac  infantilism  has  also  been 
reported  as  a  rare  occurrence,  dependent  upon  congenital  heart-disease 
(Herrman),8  or  upon  hypoplasia  of  the  heart  and  arteries,  as  in  some 
of  the  cases  of  the  Lorain  type,  as  described  by  Parkes  Weber9  and 


1  Les  cirrhoses  biliaires,  1902,  76.  „  ^  t-.  T  m  mj  tv 

2  Proc.  Royal  Soc.  of  Med.,  1911,  Sect,  of  Dis.  ol  Child.,  95;  Brit.  Join.  Child,  is., 

1920,  XVII,  150. 

3  Brit.  Med.  Jour.,  1911,  II,  481. 

4  Arch,  of  Pediat.,  1915,  XXXII,  85. 

5  Brit.  Jour.  Child.  Dis.,  1918,  XV,  44.  r 

6  Brit.  Jour.  Child.  Dis.,  1920,  XVII,  148;  192b  XVL4,  186. 

7  Lancet,  1920,  I,  18;  Quart.  Jour.  Med.,  1921,  XIV ,  205. 

8  Arch,  of  Pediat.,  1922,  XXXIX,  45. 

9  Brit.  Jour.  Child.  Dis.,  1913,  X,  203. 
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others.  There  is  also  an  infantilism  apparently  connected  with  the 
status  lymphaticus,  in  which  sometimes  hypoplasia  of  the  genital  organs 
and  obesity  persist  after  the  age  of  puberty.  That  diseases  of  the  thyroid 
gland  produce  stunting  of  growth  and  failure  of  development  is  well  known, 
as  in  cretinism,  and  as  in  the  Brissaud  type  of  infantilism  and  probably 
in  other  forms ;  and  it  is  very  likely  that  under  certain  conditions  affections 
of  the  thymus  gland  or  of  the  suprarenal  bodies  may  be  active  etiological 
factors.  Brilliant  results  have  apparently  followed  in  a  few  cases  of 
infantilism  the  administration  of  extract  of  the  suprarenal  gland.  The 
influence  of  the  early  removal  of  the  testicles  upon  development  of  sexual 
characteristics  is  well-known,  and  some  cases  of  infantilism,  at  least  in 
certain  somatic  characteristics,  may  depend  upon  a  disturbance  of  the 
internal  secretion  of  these  organs  by  some  pathological  process;  although 
in  length  of  body  gigantism  is  often  produced.  In  most  instances  of 
infantilism  the  interdependence  of  the  various  internal  glands  is  probably 
a  factor  in  the  production  of  infantile  characteristics. 

In  addition  to  these  varieties  of  infantilism  there  are  others,  more 
strictly  speaking  forms  of  nanism,  to  which  the  title  Simple  Correlative 
Infantilism  has  been  applied.  Here,  together  with  some  other  forms, 
Gilford  places  cases  of  the  failure  of  bodily  development,  at  least  in  some 
respects,  seen  in  achondroplasia,  muscular  dystrophy,  hydrocephalus, 
microcephalus,  and  mongolism. 

The  treatment  of  infantilism  is  that  directed  to  the  cause.  Thus 
BramwelFs  case  of  pancreatic  infantilism  was  aided  by  the  administration 
of  pancreatic  extract;  some  cases  of  the  Brissaud  type  are  to  a  certain 
extent  amenable  to  thyroid  extract;  the  administration  of  fresh  pituitary 
extract  has  apparently  benefited  subjects  with  the  Frohlich/s  syndrome; 
and  the  correction  of  the  intestinal  condition  is  indicated  in  Herter’s 
type,  for  which  Miller1  recommends  also  the  administration  of  bile-salts. 

OBESITY 

(Adipositas) 

It  would  seem  certain  that  not  all  cases  of  obesity  are  dependent 
upon  disorders  of  the  internal  secretions;  but  inasmuch  as  it  is  equally 
beyond  dispute  that  others  of  them  are,  they  may  well  be  considered 
together  in  this  connection.  As  a  symptom  the  condition  has  already 
been  referred  to  in  discussing  certain  of  the  endocrine  glands.  Many 
infants  and  children  have  a  tendency  to  develop  abundant  adipose  tissue 
which  is  to  be  considered  entirely  within  physiological  limits.  The 
boundaries  between  this  and  a  pathological  obesity  are  naturally  not 
sharply  defined.  The  limit  may  be  placed  at  a  point  where  the  fatness 
begins  to  be  a  deformity  or  a  cause  of  inconvenience.  Many  remarkable 
cases  are  on  record  occurring  even  in  infancy,  although  oftener  in  later 
childhood.  One  of  the  important  studies  of  this  subject  is  by  Braoude.“ 
Among  those  collected  by  him  are  some  striking  instances  of  congenital 
obesity,  as,  for  example,  that  reported  by  Chambers  of  an  infant  weighing 
16  pounds  (7257)  at  birth;  and  another  by  Clairin3  weighing  13  pounds 
(5897).  Foscue4  reports  3  large  babies  from  one  mother,  weighing  at 
birth,  respectively,  14  lbs.  6  oz.  (6520.38  gm.),  13  lbs  2  oz.  (5953.40  gm.) 
and  13  lbs.  8  oz.  (6123.49  gm.).  Some  of  the  cases  should  probably  be 

1  Lancet,  1920,  II,  894. 

2  These  de  Paris,  1900. 

3  These  de  Paris,  1855. 

4  Med.  Rec.,  1921,  C,  1076. 
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regarded  precociously  large  rather  than  obese.  (See  Precocity,  p.  862.) 
Heubner1  observed  an  infant  weighing  at  the  8th  month  of  life  18.5  kg. 
(40.78  lb.).  After  the  period  of  infancy  has  been  passed  we  find  such 
cases  as  that  reported  by  Marce  of  a  child  of  13  years  weighing  214 
pounds  (97069);  Hilbairet,  one  of  5^  years  of  127  pounds  (57606),  and 
Percy  and  Laurent  of  one  of  4  years  of  150  pounds  (68039).  Marked 
obesity  at  this  time  of  life  is,  however,  not  common.  A  few  instances  of 
hemiobesity  in  early  life  have  been  reported,  as  in  the  cases  of  Shaw2  and 
of  Hutchison;3  the  autopsy  in  the  last  showing  a  probable  dependence  upon 
asymmetrical  development  of  certain  of  the  internal  glands.  (See 
Hemihypertrophy,  p.  861.) 

Etiology. — Various  causes  may  be  operative.  Heredity  is  an 
uncommon  one  in  children,  although  its  influence  is  frequently  seen  in 
adult  life.  The  commonest  factor  is  the  diet.  In  one  case  of  Heubner’s,4 
an  infant  weighing  10.44  kg.  (23  lbs.)  at  5  months,  there  was  a  hearty 
appetite,  the  maternal  secretion  was  unusually  rich  in  fat,  and  the  esti¬ 
mated  calories  of  the  milk  taken  per  day  equalled  900,  an  amount  in 
excess  of  that  normal,  for  the  ordinary  weight  at  this  age.  In  the  obesity 
of  later  childhood,  seen  rather  oftener  in  females,  diet  plays  a  prominent 
part  also,  the  food  containing  a  large  excess  of  fat  or  of  carbohydrate,  or 
being  in  all  particulars  far  too  abundant.  With  the  factor  of  diet  is 
naturally  to  be  studied  the  amount  of  exercise  taken.  A  child  who  is 
very  active  will  tolerate  an  amount  of  food  which  in  a  less  energetic 
subject  might  produce  obesity.  Apart  from  this  it  seems  possible  that 
there  may  be  operative  a  lack  of  balance  in  the  metabolic  processes, 
entirely  independent  of  the  amount  of  exercise  taken,  and  not  associated 
with  the  ingestion  of  an  undue  amount  of  food.  There  will  thus  be  cer¬ 
tain  children  who  show  a  special  tendency  to  become  obese  without  dis¬ 
coverable  cause.  This  question  has  not  yet  been  settled.  The  results 
of  the  experiments  of  Rubner5  are  opposed  to  this  view.  In  any  event  it 
is  certain  that  once  obesity  is  established  it  is  liable  to  persist  unless  means 
are  taken  to  relieve  it.  Not  only  does  the  condition  make  the  patient 
incapable  of  taking  sufficient  exercise,  but  the  ratio  of  the  surface  of  the 
body  to  the  body-weight  is  less  than  in  the  normal  child,  and  a  propor¬ 
tionately  smaller  amount  of  the  energy  of  the  food  is  dissipated  here. 

In  addition  to  the  causes  mentioned  we  find  early  obesity  an  attendant 
upon  certain  definite  morbid  conditions.  It  is  sometimes  seen  in  subjects 
of  lymphatism,  and  is  a  very  prominent  symptom  of  cretinism,  although 
the  apparent  fatness. is  to  a  considerable  extent  dependent  upon  the 
myxedematous  condition  of  the  skin.  It  is  also  one  of  the  characteristics 
of  the  disorder  of  the  pituitary  body  described  under  infantilism  as 
dystrophia  adiposo-genitalis.  Here  it  is  associated  with  retardation  in 
the  development  of  the  genital  organs  and  functions.  In  combination 
with  premature  sexual  development  it  may  be  seen  in  hypernephroma; 
and  it  has  been  reported  also  in  some  instances  of  tumor  of  the  pineal 
gland.  The  influence  of  the  testis  in  producing  obesity  is  sometimes 
observed  in  castrated  individuals. 

Symptoms. — The  deposition  of  fat  follows  other  lines  than  those 
seen  in  middle  age.  There  is  not  the  special  tendency  to  abdominal  fat, 


1  Kinderheilk.,  1911,  II,  52. 

2  Proc.  Roy.  Soc.  Med.,  1914,  VIII,  1,  15. 

3  Brit.  Jour.  Child.  Dis.,  1904,  I,  258. 

5  Erriahrung  im  Knabenalter,  mit  besonderer  Beriicksichtigung  der  Fettsucht, 

Berlin,  1902. 
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but  a  more  uniform  distribution.  The  face  is  full  and  round;  the  cheeks 
and  eyelids  full;  the  upper  and  lower  part  of  the  trunk  affected  alike;  the 
mammae  in  both  sexes  large  from  the  deposition  of  fat;  the  extremities 
fat.  This  description  does  not  apply  well,  however,  to  some  of  the  cases 
of  obesity  dependent  upon  disordered  internal  secretion.  Thus  in 
Frolich's  syndrome  (p.  855)  the  fat  is  found  chiefly  on  the  thorax  and 
abdomen,  and  especially  in  the  breasts  and  the  mons  veneris,  although  the 
rest  of  the  body  is  also  obese;  while  in  that  associated  with  hyperneph¬ 
roma  the  extremities  may  be  thin,  and  the  adiposity  is  seen  chiefly  in  the 
trunk,  neck,  and  in  the  bloated  congested  cheeks  and  pendulous  promi¬ 
nent  abdomen.  . 

Treatment. — Apart  from  the  cases  due  to  diseases  of  the  internal 

glands,  obesity  in  children  lends  itself  readily  to  treatment.  This  con¬ 
sists  chiefly  in  a  modification  of  the  diet,  of  such  a  nature  that  the 
tendency  to  accumulation  of  fat  may  be  checked;  yet  not  of  such  a 
character  that  the  normal  strength  and  development  of  the  patient  shall 
be  influenced.  In  some  instances  of  obese  breast-fed  infants  the  exces¬ 
sive  deposit  of  adipose  will  disappear  of  itself  when  weaning  takes  place. 
This  was  true,  for  example,  in  one  of  Heubner's  cases.  In  general  the 
amount  of  carbohydrate  in  the  diet,  and  especially  of  the  fat,  should  be 
decidedly  reduced,  and  the  total  amount  of  nourishment  as  well;  but  this 
should  be  done  gradually  and  cautiously,  watching  carefully,  meanwhile, 
the  alterations  in  weight  which  follow.  A  diet  of  green  vegetables  and 
fruit  should  replace  to  a  considerable  extent  that  of  carbohydrates;  yet 
these  latter  cannot  be  reduced  too  greatly,  lest  a  failure  to  assimilate 
protein  in  sufficient  quantity  occur  and  the  health  suffer  in  consequence. 
The  diet  cannot  be  made  as  rigid  as  in  adult  life.  A  diminution  in  the 
quantity  of  liquid  ingested  may  also  be  of  service.  A  decided  increase  in 
the  amount  of  exercise  taken  is  to  be  insisted  upon.  This  is  sometimes 
difficult  to  manage,  and  it  may  require  considerable  thought  to  devise 
the  best  method.  Thyroid  extract  should  be  administered  only  in  cases 
where  hypothyroidism  is  suspected.  In  the  obesity  of  hypopituitarism 
extracts  of  the  pituitary  body  have  been  given  with  advantage,  and 
sometimes  that  of  the  thyroid  is  of  service. 

LIPODYSTROPHIA  PROGRESSIVA 


This  little-known  and  uncommon  affection  was  described  under  this 
title  by  Simons,1  although  a  similar  case  had  been  earlier  reported  by 
Campbell,2  and  1  was  studied  by  Osier3  in  1895.  Feer4  gives 
illustrations  of  2  cases  in  children,  and  Herrman0  published  the  first  case 
reported  in  the  United  States.  One  case  in  a  female  child  has  come  under 
my  own  observation.  A  very  thorough  review  was  made  by  Parkes 
Weber,6  and  again  later  by  Boissonnas,7  Reuben,  Zamkin  and  Fox8  and 
others 

Etiology.— The  cause  is  entirely  obscure,  but  is  probably  some 
disorder  of  the  endocrine  glands.  All  of  the  earlier  cases  were  in  females, 
and  the  affection  was  supposed  to  be  confined  to  that  sex;  but  undoubted 


1  Zeitschr.  f.  d.  gesamte  Neurol,  u.  Psych.,  Orig.,  1911,  V,  29. 

2  Trans.  Clin.  Soc.,  London,  1907,  XL,  272. 

3  See  Weber,  Proc.  Royal  Soc.  of  Med.,  1913,  VI,  Neurol.  Sect.,  130. 

4  Jahrb.  f.  Kinderheilk.,  1915,  LXXXII,  1. 

5  Arch.  Int.  Med.,  1916,  XVII,  516.  . 

6  Quart.  Jour,  of  Med.,  1917,  X,  131.  Brit.  Jour.  Child.  Dis.,  1917,  XIV,  81. 

7  Rev.  neurolog.,  1919,  XXVI,  721. 

8  Arch,  of  Pediat.,  1924,  XLI,  480. 
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examples  in  males  have  been  observed.  Boissonnas1  recorded  an  instance 
in  a  boy  of  6  years,  and  cases  in  males  are  reported  also  by  Weber,2  Klien,3 
Carrau,4  Schwenke,5  and  others.  The  large  majority  of  the  cases  have 
been  observed  in  adults,  but  their  histories  show  that  the  affection  usually 
began  in  later  childhood. 

Symptoms. — These  consist  in  a  progressive  and  finally  complete 
wasting  of  the  subcutaneous  fat  of  the  face,  arms  and  trunk.  The  tissue 
of  the  skin  is  entirely  normal.  The  face  is  the  part  usually  first  affected, 
and  the  advance  to  other  regions  is  generally  slow.  A  characteristic  of 
the  affection  is  the  over-development 
of  the  fat  of  the  buttocks,  hips  and 
thighs,  and  to  a  less  extent  of  the 
calves.  This  generally  does  not  begin 
until  several  years  after  the  onset  of 
the  disease.  There  are  no  other 
symptoms,  and  the  general  health 
and  strength  is  in  no  way  affected, 
nor  does  the  duration  of  life  appear 
to  be  curtailed.  Calcareous  deposits 
may  occur  in  the  skin.  The  diagno¬ 
sis  offers  no  difficulty,  at  least  after 
the  increase  of  fat  of  the  lower  part  of 
the  body  has  begun.  Treatment  has 
been  of  no  avail. 

HEMIHYPERTROPHY  AND 
HEMIATROPHY 

With  an  etiology  almost  entirely 
unknown  these  two  diseases  may  be 
mentioned  here,  because  there  is  at 
least  some  reason  to  believe  that  they 
depend  upon  some  disorder  of  the 
endocrine  glands  or  upon  the  sympa¬ 
thetic  nervous  system. 

Hemihypertrophy  is  a  condition 
of  which  quite  a  number  of  instances 
have  been  recorded,  apparently  con¬ 
genital  in  origin,  in  which  a  part  or 
the  whole  of  one  side  of  the  body  is 
larger  than  the  other,  which  is  of 
normal  appearance  (Fig.  442).  It  has  been  considered  by  some  as  a 
unilateral  gigantism  (see  p.  842).  Stanton  and  Tuft,6  in  reporting  a 
case,  found  41  instances  in  medical  literature.  The  paired  internal 
organs  may  exhibit  a  difference  in  size  similar  to  that  of  the  exterior 
portion  of  the  body,  as  shown  in  an  instance  published  by  Hutchison. 
Other  malformations  may  accompany,  as  in  a  case  recorded  by  Babon- 
neix  and  Buizard.8  An  extensive  bibliography  is  given  by  Coston. 

1  Loc.  cit. 

2  Brit.  Jour.  Child.  Dis.,  1917,  XIV,  179. 

3  Munch,  med.  Wochenschr.,  1921,  LXVIII,  206.  ,  ,  ,  f 

4  Arch.  Lat.-Amer.  de  Pediat.,  1921,  Nov.-Dee.  Ref.  Arch,  de  med.  des  enf., 

1923,  XXVI,  511. 

5  Deutsch.  med.  Wochenschr.,  1922,  XLyill,  292. 

6  Jour.  Amer.  Med.  Assoc.,  1923,  LXXX,  1432. 

7  Proc.  Royal  Soc.  of  Med.,  Section  Dis.pt  eTild.,  1916,  IX,  1,  bb. 

8  Bull.  soc.  de  pediat.  de  Paris,  1922,  XX,  283. 

9  Med.  Rec.,  1920,  XCVII,  222. 


Fig.  442. — Congenital  Hemihyper¬ 
trophy. 

Child  of  9  months  with  whole  right  side 
larger  than  left.  Illustration  shows  the 
difference  in  the  lower  extremities.  Child 
uses  left  hand  most.  ( Fortescue-Brickdale . 
Lancet.  1915,  II.  10.) 
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Hemiatrophy  is  the  converse  of  this  condition,  also  congenital  and 
rarely  seen,  in  which  all  or  nearly  all  of  one  side  of  the  body  is  smaller 
than  normal.  No  reference  is  made  here  to  the  progressive  facial  hemi¬ 
atrophy  previously  described  (p.  704).  Cases  have  been  recorded  by  a 

number  of  observers  (Rachford;1  Garzon2). 
Weber3  describes  a  case  apparently  connected 
in  some  way  with  congenital  multiple  chondro- 
mata  (Fig.  443),  and  refers  to  other  similar 
instances. 

PRECOCITY 

Mental  precocity  has  already  been  dis¬ 
cussed  under  Diseases  of  the  Nervous  System 
(p.  579).  In  this  connection  is  considered 
only  precocious  development  of  the  body  or 
its  functions,  in  whole  or  in  part.  This  is 
oftener  seen  in  females,  and  is  then  represented 
either  by  precocious  menstruation,  which  may 
begin  in  the  early  months  of  life  and  continue 
with  more  or  less  regularity;  or  by  a  more 
general  precocious  maturity.  In  the  former 
early  menstruation  is  the  only  characteristic, 
the  subjects  remaining  infantile  or  child-like 
in  most  other  respects  to  a  degree  correspond¬ 
ing  to  the  age.  In  the  latter  there  may  be  in 
some  cases  precocious  sexual  maturity  only 
in  the  condition  of  the  genital  organs  in  addi¬ 
tion  to  menstruation;  in  others  the  children 
may  be  over-weight  at  birth,  there  is  a  rapid 
growth  of  the  whole  body  in  height  and  weight, 
with  premature  development  of  the  sexual 
organs  and  breasts  and  general  sexual  charac¬ 
teristics.  As  regards  the  excessive  birth- 
weight,  some  of  the  cases  referred  to  under 
Obesity  (p.  858)  probably  belong  to  the 
category  of  early  precocious  development  of 
the  whole  body.  The  most  remarkable  in¬ 
stance  published  is  that  reported  by  Belcher4 
of  an  infant  which  not  only  weighed  25 
pounds  (11349)  at  birth  but  measured  28 
inches  (71  cm.)  in  length.  In  this  connection 
it  should  be  said,  that  the  frequent  reports 
one  hears  of  children  of  unusual  size  and 
weight  at  birth  should  be  received  with  skep¬ 
ticism,  unless  it  can  be  determined  that  an 
accurate  observation  was  certainly  made.  Often  the  weighing  was  inac¬ 
curate  or  the  weight  merely  guessed  by  the  accoucheur.  A  birth-weight 
of  10  pounds  (4535.92  gm.)  is  distinctly  uncommon.  Menstruation  in 
subjects  of  precocity  is  early,  but  is  antedated  by  some  of  the  other  evi- 

1  New  York  Med.  Jour.,  1920,  CXII,  677. 

2  Arch.  Lat.-Amer.  de  Pediat.,  1916,  Nov.-Dee.,  Ref.,  Arch,  de  med.  dis  enf.r 
1917,  XX,  654. 

8  Brit.  Jour.  Child.  Dis.,  1920,  XVII,  85. 

4  Jour.  Amer.  Med.  Assoc.,  1916,  LXVII,  950. 


Pig.  443. — Congenital 
Hemiatrophy. 

Boy  of  13  years.  Dwarfi.su 
of  limbs  on  right  side.  Con¬ 
dition  associated  with  con¬ 
genital  multiple  chondromata. 
(. F .  Parkes  Weber,  Brit.  Jour, 
of  Child.  Dis.,  1920,  XVII, 
86.) 
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dences  of  premature  development.  The  intelligence,  too,  may  be  above 
normal  for  the  age  (Morse),  but  is  not  always  so.  The  sexual  desires  are 
often  early  developed.  In  more  than  one  instance  on  record  pregnancy 
has  occurred  at  the  age  of  8  years.  In  male  subjects  there  may  be  emis¬ 
sion  of  semen  as  early  as  2  or  3  years  of  age.  (See  Neurath.)1  The 
subject  has  been  especially  studied  by  Gautier,2  Morse,3  and  Lenz.4  The 
last-mentioned  writer  has  collected  130  cases  of  precocious  menstruation, 
most  of  them  showing  other  signs  of  precocity  as  well.  (See  also  Genital 
Hemorrhage,  p.  503.)  A  very  comprehensive  study  is  that  of  Reuben 
and  Manning5  based  upon  188  cases  of  precocious  puberty  in  females  and 
57  in  males. 

The  typical  cases  of  premature  menstruation  or  of  precocious  matu¬ 
rity  have  no  discoverable  cause.  There  are,  however,  others  in  both 
sexes  in  which  a  condition  to  some  degree  of  premature  sexual  develop¬ 
ment  is  dependent  upon  some  disease  of  the  internal  secretions.  Thus  it 
is  seen  in  cases  of  hypernephroma,  and  in  tumors  of  the  pineal  gland  or  of 
the  ovary.  In  males  suffering  from  hypernephroma  there  may  be  in 
addition  to  the  early  sexual  development  a  remarkable  growth  in  stature 
and  of  muscular  power  without  obesity,  producing  what  has  been  called 
the  Infant  Hercules  type.  (See  p.  848.)  In  some  cases  in  females  there 
may  also  be  an  unusual  development  of  the  body  in  general,  with  the 
early  appearance  of  pubic  hair.  As  a  rule,  however,  these  female  patients 
do  not  show  any  evidence  of  actual  precocious  sexual  conditions.  Gigant¬ 
ism  can  be  called  a  form  of  precocious  development  of  the  body  so  far  as 
growth  in  height  is  concerned.  In  other  respects  some  of  these  subjects 
of  the  eunuchoid  type  are  the  reverse  of  physically  precocious,  being 
sexually  undeveloped. 

1  Ergeb.  d.  inn.  Med.  u.  Kinderheilk.,  1909,  IV,  46. 

2  Rev.  med.  de  la  Suisse  Romande,  1884,  IV,  501. 

3  Arch,  of  Pediat.,  1897,  XIV,  241. 

4  Arch.  f.  Gynakol.,  1913,  XCIX,  67. 

5  Arch,  of  Pediat.,  1922,  XXXIX,  769. 
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CHAPTER  I 

DISEASES  OF  THE  SKIN 

Dermatology  as  it  applies  to  early  life  is  of  itself  a  subject  so  large 
and  requiring  such  special  knowledge  that  no  attempt  can  be  made  here 
to  consider  it  at  any  length,  in  spite  of  the  very  great  frequency  of  cuta¬ 
neous  diseases  in  infancy  and  childhood.  Only  those  disorders  will  be 
discussed  which  are  either  entirely  or  largely  limited  to  early  life,  or 
which  are  of  very  frequent  occurrence  at  this  period  or  exhibit  special 
features  incident  to  it.  In  all  the  description  must  be  brief,  and  for 
fuller  details  works  on  dermatology  must  be  consulted.  The  confusion 
attending  the  classification  of  the  affections  of  the  skin  is  so  evident  from 
the  different  systems  employed  by  writers,  that  the  divisions  and  se¬ 
quence  used  in  the  following  descriptions  are  largely  arbitrary  and  a 
matter  of  convenience.  I  have  made  free  use  of  various  publications 
upon  dermatology;  and  in  this  connection  I  would  express  my  indebted¬ 
ness  especially  to  the  text-books  of  my  past  and  present  colleagues  at  t  e 
University  of  Pennsylvania,  Drs.  Duhring,  Van  Harlingen,  Stelwagon, 
Hartzell,  and  Knowles,  and  particularly  to  the  last  for  corrections  and 
suggestions  personally  made. 

SUBCUTANEOUS  EMPHYSEMA 

Brief  attention  must  be  directed  to  the  fact  that  air  may  accumulate 
in  the  subcutaneous  tissue  as  a  result  of  various  causes.  Developing 
in  the  eyelids  it  may  result  from  fracture  of  the  orbit,  permitting  air  to 
enter  from  the  sinuses.  In  the  neck  it  may  follow  tracheotomy,  deep 
ulcerative  processes  in  the  mouth  or  pharynx,  wounds  of  the  esophagus,  or 
ulcer  of  the  stomach;  or  oftener  be  an  extension  from  emphysema  of  the 
connective  tissue  of  the  mediastinum.  Appearing  primarily  in  the 
thorax  it  may  be  the  result  of  a  rupture  of  an  emphysematous  or  tubercu¬ 
lous  pulmonary  lesion,  combined  with  local  obliteration  of  the  pleural  sac, 
and  repeatedly  it  has  been  caused  by  exploratory  puncture  of  the  pleural 
cavity,  under  the  same  condition  of  obliteration,  in  which  the  needle  has 
entered  the  pulmonary  tissue.  The  direct  cause  in  many  instances  is  the 
occurrence  of  violent  cough  or  severe  dyspneic  respiration.  In  the  case 
of  exploratory  puncture,  ulceration,  or  other  trauma,  the  air  passes 
at  once  into  the  adjacent  subcutaneous  tissue.  In  the  more  numerous 
instances  of  subcutaneous  emphysema,  especially  when  the  condition  is 
associated  with  pulmonary  emphysema  or  tuberculosis  or  is  of  unknown 
origin,  the  air  reaches  first  the  cellular  tissue  of  the  mediastinum  and 
makes  its  way  thence  to  the  subcutaneous  tissue  of  the  neck,  and  perhaps 
quite  extensively  over  the  body.  An  entirely  different  class  of  cases  is 
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that  dependent  upon  the  production  of  gas  subcutaneously  in  certain 
forms  of  septic  infection.  This  condition  is  not  considered  here. 

Symptoms.  These  consist  in  a  swelling  of  the  skin,  which  on 
palpation  is  found  to  yield  readily  to  slight  pressure,  with  the  develop¬ 
ment  of  a  peculiar  sensation  of  crepitation  as  felt  by  the  finger.  The 
swelling  is  generally  first  detected  in  the  lower  part  of  the  neck.  It  may 
remain  slight  and  limited  to  this  region,  or  may  spread  with  considerable 
rapidity  in  different  directions,  reaching  upward  and  producing  great 
swelling  of  the  face  and  head,  and  extending  downward  to  the  thorax 
or  below  this.  Sometimes  it  becomes  almost  universal.  There  appear 
to  be  no  subjective  symptoms  which  can  be  attributed  to  the  condition 
itself.  The  duration  is  rather  short,  the  air  being  absorbed  gradually 
and  a  normal  condition  being  attained  after  a  week  or  slightly  longer. 
Yet  the  prognosis  for  life  is  not  good,  inasmuch  as  this  symptom  is  often 
an  indication  of  some  serious  disease  in  connection  with  the  lungs ;  often 
tuberculosis.  Death  may  take  place  soon  after  subcutaneous  emphy¬ 
sema  develops,  but  is  brought  about  by  the  primary  disease.  Treatment 
is  not  indicated. 

EDEMA 

Cutaneous  edema  is,  of  course,  only  a  symptom  produced  by  a  large 
number  of  etiological  factors.  Its  importance  is  such  that  a  brief  review 
of  these  will  be  of  advantage. 

Rarely  there  is  a  fetal  edema,  seen  as  a  general  dropsical  state,  per¬ 
haps  associated  with  malformations  or  diseases  of  the  organs,  although 
none  of  these  appear  to  be  certain  etiological  factors.  In  some  cases 
pathological  conditions  in  the  mother  may  be  the  cause,  such  as  disease 
of  the  heart  or  kidneys,  or  some  disorder  of  the  placenta.  Generally 
the  infant  is  still-born,  or  lives  at  most  a  few  days.  (Edema  neonatorum 
is  a  term  applied  to  the  transitory  cutaneous  edema  seen  sometimes  in 
the  early  weeks  of  life.  This  affection  has  been  described  under  Diseases 
of  the  New-born  (Yol.  I,  p.  338).  Perhaps  the  most  frequent  cause  of 
edema  in  early  life  is  nephritis  (see  p.  442),  a  disorder  not  uncommon  even 
in  infancy;  at  which  time  also  the  influence  of  gastrointestinal  diseases  and 
of  syphilis  in  the  production  of  dropsy  is  not  to  be  forgotten.  Occasion¬ 
ally  an  edema  having  the  distribution  and  appearance  of  that  of  nephritis 
develops  without  the  presence  of  albumin  or  of  formed  elements  in  the 
urine;  and  it  is  uncertain  whether  the  cause  is  an  inflammation  of  the 
kidney  or  is  of  a  toxic  nature,  often  arising  from  the  gastrointestinal 
canal.  Such  a  condition  has  been  reported  after  scarlet  fever  by  a 
number  of  observers.  With  Dr.  Wm.  S.  Newcomet  I1  have  reviewed  the 
subject  some  years  ago.  Cardiac  edema  is  common,  but  less  so  than  in 
adult  life.  Marantic  ede?na  is  a  frequent  symptom  in  much  debilitated 
infants;  and  in  older  children  as  well,  when  exhausted  from  any  cause. 
It  is  most  marked  in  the  hands,  feet  and  face,  but  may  become  wide¬ 
spread.  The  affected  parts  pit  easily  and  are  cold  to  the  touch.  Allied 
to  this  is  the  edema  in  infants  due  to  injury  from  excessive  amount  of 
starch  in  the  diet; — more  probably  a  deficiency-symptom  dependent  upon 
the  absence  of  a  proper  amount  of  protein  (see  Yol.  I,  p.  728).  Severe 
anemia  is  another  fruitful  cause  of  edema,  and  the  condition  may  also 
attend  purpura .  There  occurs  further  an  “ essential  edema ”  in  which 
ascites  is  combined  with  hydrothorax  and  general  anasarca,  without  any 
discoverable  cause. 

1  Medical  News,  1897,  Oct.  2. 
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Localized  edema  is  seen  in  erysipelas,  and  may  sometimes  persist  in 
cases  occurring  in  early  infancy  after  the  original  disease  has  disappeared. 
So,  too,  a  localized  edema  of  slight  grade  is  seen  in  the  face  in  measles, 
and  about  the  eyelids  in  severe  pertussis;  and  in  various  parts  of  the  body 
as  a  result  of  mechanical  interference  with  the  circulation,  as  by  tumors 
or  enlarged  glands.  A  circumscribed  cutaneous  swelling  is  a  character¬ 
istic  of  angioneurotic  edema.  (See  p.  868.)  Tetany  is  frequently  accom¬ 
panied  by  edema  of  the  dorsum  of  the  hands  and  feet,  perhaps  through 
mechanical  obstruction  of  the  vessels  by  the  spasm,  although  this  is  not 
certain.  A  persistent  localized  edema,  either  congenital  or  acquired,  may 
occur,  and  in  some  instances  is  hereditary,  as  in  the  remarkable  family 
reported  by  Milroy1  in  which  22  out  of  97  individuals  in  6  generations 
had  had  permanent  edema  of  both  legs,  congenital  in  origin  except  in  1 
instance.  I2  have  observed  a  somewhat  similar  case  in  which  edema  of 
the  left  leg  and  face,  not  pitting  on  pressure,  began  at  the  age  of  3  months, 
and  had  been  persistently  present  when  the  patient  was  examined  at  the 
age  of  4  years.  Some  reported  instances  of  what  appeared  to  be  persis¬ 
tent  edema  of  the  legs  were  probably  dependent  upon  elephantiasis. 
There  has  been  1  such  case  under  my  observation. 

URTICARIA 

(Hives) 

Etiology. — This  very  common  cutaneous  affection  may  make  its 
appearance  at  any  age,  and  depend  upon  a  variety  of  causes,  and  there 
seems  to  be  some  relation  to  other  disorders,  such  as  asthma,  hay-fever, 
angioneurotic  edema,  eczema  and  erythema  multiforme.  A  hereditary 
disposition  is  seen  in  some  instances.  Much  the  largest  number  of 
cases  in  early  life  are  connected  with  the  diet.  Attacks  of  indigestion 
may  be  attended  by  hives;  but  independently  of  this  many  children 
exhibit  an  idiosyncrasy  toward  certain  articles  of  diet,  and  suffer  from 
the  eruption  without  any  digestive  symptoms  being  produced,  in  these 
cases  possibly  responding  to  cutaneous  tests  with  the  offending  substance. 
These  articles  vary  with  the  individual,  but  among  those  oftenest  causing 
urticaria  are  to  be  mentioned  shell-fish,  strawberries  or  other  fruit,  cheese, 
pork,  sausage,  eggs,  and  food  not  entirely  fresh.  In  some  of  these  cases 
the  eruption  appears  to  be  an  allergic  reaction  to  certain  proteid  sub¬ 
stances.  (See  Allergy,  Vol.  I,  p.  750.)  Intestinal  worms  are  occasional 
causes,  and  a  rather  long  list  of  medicaments  may  in  various  individuals 
evoke  the  disorder.  (See  Drug-Eruptions,  p.  873.)  The  hypodermic 
injection  of  a  foreign  blood-serum  may  produce  a  severe  attack  (see 
Diphtheria,  Vol.  I,  p.  523),  without  doubt  here  being  due  to  the  protein. 
Exposure  to  pollens  or  animal  emanations,  such  as  from  dog-hair,  horse- 
dander,  and  the  like,  may  be  provocative  of  an  attack.  Urticaria  may 
also  result  from  cutaneous  irritation  of  the  body  by  fleas,  certain  hairy 
caterpillars,  jelly-fish,  nettles,  and  the  like;  and  in  those  predisposed  may 
even  be  caused  by  stiffly  starched  or  woolen  garments.  In  some  hyper¬ 
sensitive  persons  light,  heat,  cold,  freezing,  burns  and  scratching  may 
cause  attacks  (Duke).3 

Pathology. — The  typical  wheal  consists  of  a  circumscribed  edema 
chiefly  in  the  upper  layers  of  the  skin,  with  dilatation  of  the  blood-vessels; 

1  Omaha  Clinic,  1892,  V,  101. 

2  Griffith  and  Newcomet,  loc.  cit. 

3  Jour.  Amer.  Med.  Assoc.,  1924,  LXXXIII,  3. 
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and  a  certain  degree  of  leucocytic  infiltration.  The  disturbance  is  one  of 
the  vasomotor  system,  probably  oftenest  brought  about  through  the 
action  of  some  toxic  substance. 

Symptoms. — In  typical  cases  these  consist  in  the  production  of 
wheals.  These  are  pale-red  or  white,  round  or  oval,  flattened  elevations 
varying  much  in  size.  They  may  appear  with  the  greatest  suddenness, 
and  last  but  a  few  hours,  or  a  shorter  or  slightly  longer  time.  The  lesions 
are  few  or  extensively  distributed,  and  may  come  in  crops  in  different 
portions  of  the  body.  Severe  itching  and  burning  attend  the  eruption 
and  symptoms  of  associated  indigestion  may  be  present.  The  duration 
of  the  attack  may  be  several  days,  fresh  wheals  being  produced  by  the 
irritation  from  scratching;  or  through  the  development  of  repeated  crops 
the  disorder  may  assume  a  chronic  condition. 

This  description  of  a  typical  case  must  be  modified  in  many  instances, 
and  this  is  especially  true  of  young  children,  and  most  of  all  of  infants. 
Here  there  is  a  clearly  emphasized  tendency  for  papules,  papulo-vesicles, 
vesicles  and  sometimes  pustules  to  appear  with  or  upon  the  wheals;  and 
to  these  combinations  the  titles  urticaria  'papulosa ,  lichen  urticatus,  red 
gum;  strophylus,  etc.,  have  been  applied.  Inasmuch  as  the  wheals  in 
this  form  may  disappear  early,  or  be  present  solely  at  night  leaving  only 
the  other  lesions  discoverable  by  day,  the  diagnosis  may  be  obscured. 
This  variety  of  the  disease  is  frequent  and  itching  is  very  troublesome. 
The  eruption  may  be  wide-spread,  but  is  especially  liable  to  appear  on  the 
extensor  surface  of  the  arms  and  thighs,  the  lumbar  region,  buttocks,  and 
the  back  of  the  hands  and  wrists.  The  lesions  may  be  few  and  scattered 
or  very  numerous.  Crusting  and  scabbing  may  result  from  repeated 
scratching.  The  title  urticaria  pigmentosa  is  applied  to  a  rare  condition 
in  which  urticarial  wheals  persist  as  pigmented  areas. 

As  complications  of  urticaria  may  be  mentioned  exudative  ery¬ 
thema,  purpura,  and  arthritis;  one  or  all  of  these  being  attendant.  (See 
Purpura  Rheumatica,  p.  791.)  Asthma  may  sometimes  be  seen  in 
patients  subject  to  urticaria.  The  association  of  digestive  disturbances 
has  been  spoken  of  under  etiology. 

Course  and  Prognosis.— The  prognosis  of  urticaria  in  older  children 
is  usually  favorable,  and  the  attack  is  over  in  a  few  days.  There  is, 
however,  in  very  many  cases  a  great  tendency  to  recurrence,  and  in  some 
the  disease  seems  to  be  a  chronic  condition,  and  is  then  extremely  resist¬ 
ant  to  treatment.  The  urticaria  papulosa  of  infancy  and  early  child¬ 
hood  is  often  a  most  troublesome  and  persistent  affection,  resistant  to 

treatment  and  prone  to  frequent  relapses. 

Diagnosis.— This  is  usually  easy  in  typical  cases,  since  there  are  few 
lesions  which  resemble  wheals.  The  bites  and  stings  of  insects  are  to  be 
excluded  by  the  distribution  and  the  history.  The  two  may,  of  course, 
exist  together.  Urticaria  papulosa  is  difficult  ol  recognition  unless  the 
urticarial  wheals  chance  to  be  discovered.  If  they  are  not,  the  affection 
may  readily  be  supposed  to  be  scabies;  or  in  other  cases,  where  vesicles 
predominate,  may  be  thought  to  be  varicella.  In  the  latter  disease  the 
eruption  is  slower  in  appearing,  the  vesicles  are  found  also  on  the  mucous 
membrane  of  the  mouth,  and  upon  the  body  they  dry  with  characteristic 
crusts  after  a  few  days.  Scabies  is  distinguished  by  the  presence  of 

Treatment. — Search  for  the  cause  is  of  great  importance,  especially 
if  any  disposition  to  recurrence  is  shown.  As  this  is  usually  dietetic,  it 
may  be  necessary  in  the  frequently  recurring  cases  to  test  the  influence  of 
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the  different  articles  of  diet  one  after  another  until  the  offending  sub¬ 
stance  is  discovered.  Certainly  all  articles  should  be  forbidden"  which 
are  known  to  have  a  tendency  to  produce  the  disease  (see  Etiology),  and 
methods  of  desensitization  may  be  carried  out  in  the  allergic  cases  (see 
Eczema,  p.  887  and  Allergy,  Vol.  I,  p.  754).  The  employment  of  a  milk- 
diet  is  often  to  be  recommended  for  cases  during  childhood.  Attacks 
dependent  upon  cutaneous  irritation  need  a  careful  investigation  in 
this  direction.  Should  an  attack  of  hives  have  developed,  the  first 
indication  is  to  give  a  freely  acting  purgative,  preferably  a  saline,  such 
as  magnesia,  repeated  perhaps  daily  if  the  course  is  at  all  long-continued. 
In  addition  the  administration  of  full  doses  of  an  alkali  of  some  sort 
seems  to  be  of  value,  such  as  sodium  bicarbonate  or  potassium  bitartrate, 
particularly  if  the  urine  is  highly  acid.  The  list  of  internal  remedies 
recommended  is  very  large.  Salicylate  of  soda  is  among  those  in  vogue, 
and  atropine  and  arsenic  may  be  tried  in  chronic  cases.  Something  to  quiet 
the  nervous  system  and  to  induce  sleep  at  night  is  often  necessary.  For 
this  purpose  may  well  be  employed  the  bromides,  antipyrine,  chloral,  or 
sodium- veronal.  A  gastric  or  intestinal  indigestion  present  must  be 
appropriately  treated.  Such  tonic  remedies  as  change  of  air  constitute 
often  the  best  means  of  cure. 

Local  measures  are  required  to  allay  the  itching.  Aqueous  prepara¬ 
tions  and  powders  are  often  better  than  ointments.  A  solution  of  sodium 
bicarbonate  applied  and  allowed  to  dry  is  an  old-fashioned  and  still 
popular  remedy.  A  powder  of  camphor  dr.  1  (3.9);  zinci  oxidum  oz. 
(15.5);  amylum  oz.  y  (15.5)  frequently  gives  relief.  Washes  containing 
a  combination  of  thymol  and  camphor-water  may  be  applied.  In  older 
children  carbolic-acid  lotions  may  be  used,  but  they  must  be  employed 
with  caution  in  young  children  and  infants.  A  mixture  of  acid  carbolic 
gr.  10  (0.65);  ether  fl.  dr.  2  (7.4)  and  alcohol  fl.  dr.  6  (22.2)  may  be 
dabbed  on  the  spots,  if  not  too  numerous,  and  allowed  to  dry,  and 
later  a  dusting  powder  used  to  exclude  the  air.  Among  other  prepara¬ 
tions  recommended  are  liq.  plumbi  subacitatis  (1:10);  weak  vinegar; 
carbolized  oil  (1  per  cent.);  ichthyol  ointment  (1  per  cent.);  liq.  carbonis 
detergens  (4  per  cent.),  etc.  In  troublesome  cases  one  remedy  after 
another  should  be  tried  until  that  is  found  which  gives  most  relief. 

ANGIONEUROTIC  EDEMA 
(Acute  Circumscribed  Edema;  Giant  Urticaria) 

Angioneurotic  edema,  as  it  was  entitled  by  Quincke1  is  a  vasomotor 
neurosis  closely  allied  to  urticaria,  asthma  and  to  rheumatic  purpura 
(p.  791).  It  is  not  very  common  at  any  time  of  life,  and  least  in  infancy 
and  early  childhood.  Writing  in  1897  with  Dr.  Newcomet,  we2  were  abfe 
to  collect  14  publications  from  medical  literature,  some  of  them  containing 
more  than  one  case,  of  the  disease  beginning  in  early  life,  with  2  instances 
in  addition  observed  by  ourselves.  Other  cases  have  since  been  reported. 
Doubtless  it  is  oftener  seen  than  has  been  generally  supposed.  It  is  very 
frequently  hereditary ;  sometimes  through  several  generations.  The  most 
notable  instance  of  this  is  in  the  family  reported  by  Osier3  in  which  25 
out  of  39  individuals  in  5  generations  suffered  from  the  disease.  The 
attacks  may  be  dependent  upon  exposure  to  cold,  digestive  disturbances, 

1  Monatsh.  f.  prakt.  Dermat.,  1882,  I,  129. 

2  Med.  News,  1897,  Oct.  2. 

3  Amer.  Jour.  Med.  Sci.,  1888,  XCV,  362. 
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or  the  action  of  some  special  articles  of  diet,  the  remarks  made  under  the 
etiology  of  urticaria  applying  equally  well  here. 

Symptoms. — These  consist  in  a  sudden  development  of  localized 
edema  which,  does  not  pit.  It  is  situated  oftenest  in  the  face,  genitals, 
or  the  extremities,  although  any  part  of  the  body  may  be  involved.  Some¬ 
times  the  mucous  membranes  are  affected,  as  of  the  tongue,  pharynx  or 
larynx.  The  attacks  come  on  with  great  abruptness;  the  swelling  is 
very  decided;  itching  is  generally  not  a  troublesome  symptom.  The 
duration  is  generally  short,  a  few  hours  or  a  couple  of  days,  but  sometimes 
much  prolonged.  A  purpuric  or  erythematous  eruption  may  be  associated 
with  the  edema,  and  urticarial  wheals  may  be  present  on  other  parts  of 
the  body.  During  the  attacks  Miller  and  Pepper1  found  nitrogen-reten¬ 
tion  and  increased  elimination  of  sodium  chloride.  The  disease  is  prone 
to  appear  in  separate  attacks  in  the  same  or  in  different  regions,  and  some¬ 
times  at  regular  intervals.  It  is  not  a  serious  one  except  in  the  rare 
instances  in  which  it  involves  the  throat. 

The  treatment  consists  in  removing  the  cause  as  far  as  possible, 
especial  attention  being  paid  to  dietetic  influence  and  to  exposure  to 
cold.  Saline  laxatives  and  alkalies  also  should  be  given.  If  an  allergic 
relation  can  be  established,  desensitization  can  be  carried  out  (See  Allergy, 
Vol.  I,  p.  754  and  Eczema,  p.  887).  Miller  and  Pepper2  advise  a  diet 
with  a  low  chloride-content. 
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Of  the  various  forms  a  number  seen  in  early  life  require  consideration. 
The  characteristic  pathological  change  is  a  congestion  produced  in  various 
ways,  although  in  some  forms  the  process  advances  beyond  this  and 
exhibits  also  an  exudation. 

Erythema  Simplex. — This  is  one  of  the  simplest  varieties  resulting 
from  injury  by  the  sun’s  rays  ( erythema  solare ;  sun-burn );  by  heat  applied 
in  other  ways;  by  friction;  or  by  the  local  effect  of  drugs  or  chemical  sub¬ 
stances,  such  as  mustard,  liniments,  strong  soaps,  acids,  and  the  like 
(i erythema  venenatum).  Exposure  to  cold  produces  the  erythema  pernio 
(chilblain;  frost-bite).  (See  Dermatitis  congelationis,  p.  876.)  Some  of 
the  forms  of  erythema  simplex  are  the  result  of  an  action  from  within 
the  body,  as  in  cases  of  autointoxication,  or  from  the  ingestion  of  certain 
drugs.  The  latter  can  better  be  considered  elsewhere  (p.  873).  The 
symptoms  consist  of  simple  redness  in  localized  small  or  larger  areas, 
not  elevated,  or  possibly  with  some  edematous  swelling  if  the  case  is 
at  all  severe,  but  without  discoverable  inflammatory  infiltration  of  the 
skin.  A  greater  degree  of  cutaneous  disturbance  than  this  places  the 
condition  in  the  class  of  dermatitis.  There  is  moderate  burning  and 
itching.  Pressure  removes  the  redness  momentarily.  The  treatment 
consists  in  the  correcting  of  any  digestive  disorder  present,  and  espe¬ 
cially  in  the  administration  of  a  purgative  and  the  employment  of  a 
restricted  diet.  Locally  the  application  of  zinc-ointment,  or  Lassar  s 
Paste  (amylum  and  zinc  oxide  each  dr.  2  (7.8);  petrolatum  dr.  4  (15.6)) 
will  often  give  relief.  Frequently,  however,  ointments  do  not  agree,  and 
the  irritation  is  more  satisfactorily  treated  by  a  powder  of  talc,  bismuth, 
zinc  oxide,  or  starch;  alone  or  in  combination;  or  a  wash  may  be  used,  a 
serviceable  one  consisting  of  pulv.  zinc.  carb.  prsecip.,  pulv.  zinc  ox.,  pulv. 
amyli,  glycerin.,  each  4  dr.  (15.6);  water  to  make  1  pint  (473). 

1  Arch.  Int.  Med.,  1916,  XVIII,  550. 

2  hoc.  cit. 
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Erythema  Intertrigo  (Chafing). — 1 This  is  a  severer  form  of  erythema, 
not  infrequently  passing  into  an  eczema.  It  is  the  result  of  the  friction 
between  two  moist  surfaces,  or  of  the  continued  contact  of  soiled  diapers, 
particularly  if  there  is  an  abnormal  condition  of  the  feces  or  urine  present. 
That  it  is  not  infrequent  in  diarrhea  from  excess  of  carbohydrate  in  the 
diet  seems  to  indicate  the  action  of  a  high  acidity.  On  the  other  hand, 
Cooke1  believes  the  irritation  is  from  ammonia  in  the  diaper,  this  being  the 
result  of  decomposition  of  urea  by  a  Gram-positive  bacillus,  and  Kreutzer2 
produced  it  by  giving  casein  or  salts  which  made  the  urine  alkaline.  The 
general  condition  of  health  also  tends  to  make  the  skin  unusually  sensitive. 
In  regions  apart  from  the  buttocks  the  development  of  the  disease  is 
favored  by  fatness  of  the  baby  and  the  occurrence  of  warm  weather, 
and  in  older  children  by  the  taking  of  much  exercise.  The  lesions  are 
seen  principally  in  the  folds  of  the  groins,  about  the  genitals,  the  surface 
of  the  upper  part  of  the  thighs,  between  the  nates,  the  folds  of  the  neck, 
the  region  behind  the  ears,  and  the  arm-pits.  There  is  redness  of  the  skin 
in  patches,  or  widely  and  uniformly  spread,  but  no  weeping.  In  severe 
cases  burning  and  slight  itching  occur;  if  neglected  the  skin  is  denuded  of 
epithelium;  papules  and  vesicles  may  form,  and  there  is  decided  cutaneous 
swelling.  The  condition  thus  passes  into  eczema  with  a  raw,  weeping 
surface;  or  an  infection  may  take  place  and  pus-formation  occur.  When 
papules  have  developed  the  disease  may  strongly  suggest  syphilis,  but  is 
to  be  distinguished  by  the  character  of  the  remainder  of  the  eruption  in 
the  neighborhood;  the  lighter  color  without  copper  tint;  and  the  absence 
of  any  other  cutaneous  manifestations  adjacent  to  the  irritated  area  or 
elsewhere  on  the  body.  The  most  important  elements  of  treatment  are 
cleanliness  and  dryness.  Removal  of  perspiration  from  the  folds  of  the 
neck  and  elsewhere  will  aid  greatly,  or  the  frequent  changing  of  the  diapers 
if  the  intertrigo  is  on  the  buttocks.  Always  after  the  diaper  is  removed 
the  buttocks  and  genitals  should  be  washed  with  water  or,  better,  with 
starch-water,  dried  carefully  without  rubbing,  and  dusted  with  a  powder 
of  talcum,  bismuth,  starch,  stearate  of  zinc,  or  boric  acid,  singly  or  var¬ 
iously  combined.  A  useful  combination  consists  of  pulv.  zinc,  ox.,  acid 
boric.,  of  each,  2  dr.  (7.8) ;  pulv.  talc.  4  dr.  (15.6).  A  pledget  of  lint  or  cot¬ 
ton  may  be  placed  between  the  opposing  surfaces.  A  calamine  wash  may 
be  serviceable,  such  as  pulv.  calamini  dr.  3  (11.7);  pulv.  zinci  oxidi  dr.  3 
(11.7);  glycerin,  ml5  (0.92)  alcohol  fl.  dr.  (1.85);  water  to  make 
fl.  oz.  8  (237).  In  some  cases  of  irritation  of  the  buttocks  a  stiff  paste  is 
useful,  in  that  it  adheres  better  than  a  powder  knd  keeps  the  skin  from 
becoming  wet  by  the  secretion.  Lassar’s  paste  (p.  869)  is  useful  for 
this  purpose.  Cooke3  recommends  as  a  preventive  measure  soaking  the 
diapers  in  a  1:5000  solution  of  corrosive  sublimate  or  a  1:300  of  boric 
acid  and  then  drying.  Exposure  to  the  heat  of  the  sun’s  rays  or  to 
artificial  heat  is  often  very  beneficial. 

Erythema  Multiforme  ( Erythema  Exudativum), — As  its  name 
implies,  this  very  common  disorder  may  appear  in  various  forms.  It  diff  ers 
from  the  two  types  previously  described  in  that  there  is  with  the  congestion 
a  certain  degree  of  inflammatory  action  present.  The  cause  is  uncertain, 
but  it  is  probably  a  toxemia,  and  the  disease  may  be  of  allergic  character 
in  some  cases  or  of  the  nature  of  an  angioneurosis.  It  sometimes  exhibits 
a  seasonal  relationship,  being  commoner  in  autumn  and  spring.  Dis¬ 
orders  of  digestion  are  active  in  some  instances.  The  disease  may  not 

1  Amer.  Jour.  Dis.  Child.,  1921,  XXII,  481. 

2  Zeitschr.  f.  Kinderheilk.,  1923,  XXXVI,  324. 

3  Loc.  cit. 


ERYTHEMA 


871 


infrequently  be  associated  with  urticaria  and  purpura  in  the  purpura 
rheumatica  previously  described  (p.  791),  and  it  is  clearly  closely  allied 
to  this  affection.  Nervous  influences,  such  as  psychic,  reflex,  or  other 
disturbances,  may  occasion  it  in  some  instances;  and  in  others  it  may 
follow  the  ingestion  of  certain  drugs  (p.  873). 

Symptoms. — The  symptoms  of  erythema  multiforme  in  the  most 
typical  cases  consist  in  the  development  of  bright-reddish,  and  later  blu¬ 
ish  or  purplish,  somewhat  elevated  patches,  or  of  papules  or  vesicles, 
scattered  or  grouped,  very  often  somewhat  symmetrically  arranged. 
The  favorite  seats  are  the  dorsum  of  the  hands,  the  forearms,  the  tibial 
regions  and  the  face  or  neck;  but  sometimes  the  eruption  is  wide-spread. 
The  rash  may  appear  in  one  or  in  numerous  crops.  Sometimes  the 
mucous  membrane  of  the  mouth,  nose,  eyelids  and  throat  are  attacked. 
The  onset  of  the  disease  may  be  attended  by  slight  fever  or  rheumatic 
or  abdominal  pain,  but  oftener  there  are  no  constitutional  symptoms, 
and  the  local  ones  beside  the  rash  consist  at  the  most  of  moderate  itch¬ 
ing  and  burning. 

According  to  the  various  forms  of  eruption  which  may  appear  differ¬ 
ent  names  have  been  applied  to  the  modifications  of  the  disease.  None 
of  these  are  in  reality  distinct  varieties,  since  several  forms  may  sometimes 
be  combined  in  the  same  case.  In  erythema  papulatum,  the  most  com¬ 
mon  variety,  the  rash  consists  of  distinct,  flat  papules  of  a  color  ranging 
from  red  to  purple.  Erythema  tuberculatum  is  similar,  but  with  larger, 
more  prominent  lesions.  Erythema  iris  ( herpes  iris)  exhibits  one  or  more 
areas  of  concentric  rings  of  vesicopapules  or  papules,  with  color  rang¬ 
ing  from  red  to  violet  and  purple;  the  lesions  at  the  centre  of  the  group 
fading  while  fresh  ones  develop  on  the  periphery.  Erythema  circinatum 
is  in  the  form  of  concentric  patches,  not  vesicular,  with  the  center  fad¬ 
ing  while  the  periphery  extends;  and  erythema  marginatum  has  a  large, 
irregular,  broken,  gyrate  periphery,  with  a  faded  centre. 

The  duration  of  erythema  multiforme  is  from  a  few  days  to  2  or  3 
weeks,  although  in  some  instances  it  is  chronic.  Slight  desquamation 
and  pigmentation  often  remain  for  a  time.  Relapses  are  very  frequent 
and  may  prolong  the  course;  and  recurrences  in  succeeding  years,  perhaps 
at  the  same  season,  are  not  uncommon. 

Diagnosis. — This  is  important;  easy  in  typical  cases;  much  less  so 
in  atypical  forms.  It  rests  upon  the  acute  course,  the  multiform  nature 
of  the  eruption,  and  the  absence  of  severe  itching.  The  lesions  of  urti¬ 
caria  are  much  more  transient,  are  of  more  uniform  character,  have 
whitish  centres,  and  itch  intensely.  The  two  diseases  are  not  infrequently 
associated.  Papular  eczema  is  of  longer  duration,  and  has  more  severe 
itching  and  smaller  and  more  regularly  shaped  papules.  Erythema 
nodosum  has  a  few  large,  hard,  much  raised  nodules,  oftenest  over  the 
front  of  the  tibiae  and  attended  by  burning  sensations.  Measles  and 
rubella  are  readily  diagnosed  by  the  distribution  and  character  of  the 
rash  and  the  nature  of  the  other  symptoms  present. 

The  treatment  consists  in  the  giving  of  a  purgative,  the  restriction 
of  the  diet,  the  administration  of  alkali,  and  the  enforcing  of  rest.  The 
salicylates  are  favorite  remedies,  of  the  value  of  which,  however,  I  have 
not  been  convinced.  Generally  no  local  treatment  is  required.  Foi 
the  moderate  itching  and  burning  sensations  present  a  dusting  powder 
or  a  wash  may  be  employed  as  in  erythema  intertrigo.  If  an  allergic 
relationship  is  discovered,  the  offending  substance  is  to  be  eliminated  from 
the  diet  and  desensitization  can  be  considered  (see  Allergy,  Vol.  I,  p.  754 
and  Eczema,  p.  887). 
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Erythema  Scarlatiniforme. — This  disorder  is  interesting  especially 
from  the  fact  that  it  may  sometimes  add  to  the  difficulty  attending  the 
diagnosis  of  scarlet  fever.  In  a  previous  publication  I1  have  discussed  the 
various  causes  more  fully  than  the  present  space  will  permit.  The  occur¬ 
rence  of  a  toxemia  of  some  sort  is  probably  the  basis  of  the  disease.  Thus 
a  prodromal  erythema  may  sometimes  develop  in  varicella,  variola,  ty¬ 
phoid  fever,  grippe,  and  diphtheria,  which  strongly  suggests  scarlet  fever. 
It  may  also  attend  the  course  of  tonsillitis,  rheumatism  and  sepsis. 
Various  drugs  may  produce  a  scarlatiniform  eruption  in  patients  showing 
an  idiosyncrasy  to  them,  notable  of  those  most  used  in  childhood  being 
quinine  and  belladonna,  and  one  of  the  varieties  of  eruption  seen  after  the 
injection  of  diphtheria-antitoxin  or  other  serum  may  be  a  scarlatiniform 
erythema.  The  giving  of  an  enema  may  occasionally  be  followed  by  the 
appearance  of  an  eruption  which  in  some  cases  is  scarlatiniform  in  charac¬ 
ter.  This  occurs  oftenest  after  early  childhood  is  passed.  There  are 
exceedingly  well-marked  cases  in  which  no  cause  whatever  is  discoverable. 

The  chief  symptom,  as  the  name  implies,  consists  of  an  eruption  of  a 
red  color  much  suggesting  that  of  scarlet  fever.  It  may  appear  on  any 
part  of  the  body,  and  may  be  limited  to  this  region,  or  may  become  more 
general.  There  may  be  some  burning  and  itching  of  the  skin,  but  slight 
and  of  brief  duration,  or  entirely  absent.  With  the  development  of  the 
rash,  or  shortly  before  it,  such  mild  general  symptoms  as  chilliness, 
malaise,  slight  redness  of  the  throat  and  a  subfebrile  temperature  may  be 
observed;  but  these  are  by  no  means  always  present,  and  any  considerable 
elevation  of  temperature  is  uncommon.  There  may  be  no  desquamation 
whatever,  or  it  may  occur  after  the  lapse  of  3  or  4  days.  It  is  generally 
slight  and  furfuraceous.  The  whole  duration  of  the  attack  is  only  a  few 
days.  An  exception  to  all  that  has  been  said  must  be  made  as  regards 
some  of  the  severer  cases  designated  recurrent  desquamative  scarlatiniform 
erythema ,  in  which  the  eruption  is  wide-spread,  intense,  and  more  livid; 
the  constitutional  symptoms  more  severe;  moderate  fever  present;  and  the 
desquamation  lamellar  and  very  abundant,  in  some  instances  the  skin 
from  the  hands  and  feet  being  shed  in  the  form  of  casts.  Such  an  attack 
may  last  in  all  3  to  4  weeks. 

There  is,  as  indicated,  a  remarkable  tendency  to  recurrence  shown  in 
scarlatiniform  erythema,  especially  in  the  severer  instances;  the  attacks 
taking  place  every  few  months  or  years  over  a  long  period.  The  progno¬ 
sis  apart  from  recurrence  is  good.  The  diagnosis  is  to  be  made  especially 
from  scarlet  fever.  In  this  connection  the  important  characteristics  of 
scarlatiniform  erythema  are  the  lack  of  contagiousness,  the  mildness  or 
absence  of  the  general  symptoms  in  most  cases,  the  greater  tendency  to 
limitation  of  the  extent  of  the  eruption,  the  absence  of  more  than  a  slight 
redness  of  the  throat  and  of  the  appearance  of  the  tongue  characteristic 
of  scarlet  fever,  and  the  usually  short  duration.  Yet  most  important  of 
all  diagnostic  signs,  and  the  only  one  of  certain  value  in  the  severer  cases, 
is  the  marked  tendency  to  recurrence.  In  the  first  attack  the  diagnosis 
in  cases  of  the  severer  class  may  be  impossible.  The  Dick  test  may  be  of 
value  in  differentiation  (see  Scarlet  Fever,  Vol.  I,  p.  375). 

Little  is  required  in  the  way  of  treatment.  If  the  scaling  is  very 
abundant  and  dry  some  emollient,  such  as  petrolatum,  can  be  employed. 
A  search  must  be  instituted  for  the  cause. 

Erythema  Nodosum. — This  not  common  variety  of  erythema  is 
seen  oftenest  in  young  adults  and  children,  especially  in  females.  Its 

1  Medical  News,  1895,  LXVII,  236. 
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cause  and  nature  are  not  entirely  known.  One  view  is  that  the  disease 
is  the  result  of  a  specific  infection  of  some  sort.  It  is  sometimes  seen 
in  the  course  of  such  conditions  as  malaria,  scarlatina,  syphilis,  tubercu¬ 
losis  and  diphtheria ;  may  follow  gastrointestinal  disturbances ;  or  may  be 
associated  with  rheumatism.  Ernberg1  and  many  others  have  observed 
a  close  association  with  tuberculosis,  based  upon  the  tuberculin-reaction, 
the  x-ray  examination  of  the  bronchial  glands  and  the  later  development 
of  active  tuberculosis.  On  the  other  hand  Gueissaz,2  Demieville3  and 
others  can  see  no  direct  connection  between  tuberculosis  and  erythema 
nodosum.  The  lesions  are  of  an  inflammatory  nature,  closely  related  to 
those  of  erythema  multiforme,  and  the  result  of  an  angioneurosis,  an 
inflammation  of  the  lymphatics,  or  embolism  of  a  cutaneous  blood-vessel. 
Which  of  these  is  the  actual  method  of  production  is  undecided. 

Symptoms. — The  onset  is  generally  marked  by  some  constitutional 
symptoms  such  as  fever,  disturbance  of  digestion,  and  pain  in  and  some¬ 
times  swelling  of  the  joints.  Within  a  few  hours  or  a  day,  or  without  any 
prodromal  symptoms  whatever,  large,  nodular  swellings  suddenly  de¬ 
velop,  varying  in  number  from  3  or  4  up  to  2  dozen  or  more,  and  in  circum¬ 
ference  from  that  of  a  cherry  to  that  of  a  hen’s  egg.  They  are  of  a 
reddish  tint,  turning  often  to  bluish  or  purplish  as  they  grow  older,  and 
suggesting  the  color  of  a  fading  bruise.  They  are  shining,  without 
sharply  defined  borders,  painful  and  tender  and  at  first  hard,  although 
later  they  may  become  softer.  Although  they  may  appear  upon  any 
part  of  the  body,  they  are  much  oftenest  seen  only  upon  the  anterior 
tibial  region  upon  both  legs,  making  walking  painful;  less  often  on  the 
arms  and  forearms.  The  constitutional  symptoms  of  the  disease  gener¬ 
ally  cease  after  the  first  few  days.  The  individual  nodes  last  about  a 
week,  but  the  duration  of  the  disease  is  often  prolonged  by  the  tendency 
for  the  lesions  to  appear  in  crops.  Recurrence  is  uncommon.  The  prog¬ 
nosis  is  favorable,  for  although  very  severe  and  even  fatal  cases  have 
been  recorded,  such  a  termination  is  entirely  anomalous.  The  softening 
which  takes  place  in  the  nodules  suggests  suppuration,  but  this  never 
occurs. 

The  differential  diagnosis  is  to  be  made  from  bruises,  abscesses, 
gummata  and  erythema  multiforme.  From  the  last  it  differs  in  its 
nodular  character  and  limited  distribution.  From  the  other  conditions 
erythema  nodosum  is  to  be  distinguished  by  the  sudden  onset,  the 
symmetrical  distribution  of  the  lesions,  their  number,  and  the  absence  of 
suppuration. 

Treatment  may  be  limited  to  rest  in  bed  and  the  administration  of  a 
laxative.  If  the  pain  is  severe,  acetylsalicylic  acid  or  phenacetin  may  be 
given,  or  hot  fomentations  applied. 

DRUG-ERUPTIONS 

Under  this  heading  may  be  grouped  a  number  of  eruptions  of  a  some¬ 
what  dissimilar  nature  produced  by  the  absorption  of  ingested  drugs. 
Many  of  these  are  to  be  classed  as  erythemata;  others  belong  more  prop¬ 
erly  to  dermatitis  of  various  forms.  The  list  is  a  long  one  and  only 
certain  will  be  mentioned,  especially  those  liable  to  occur  in  early  life. 

Antipyrine  sometimes  produces  a  macular  rash  much  suggesting 
measles.  Occasionally  it  may  give  rise  to  an  urticarial,  vesicular,  or 

1  Jahrb.  f.  Kinderheilk.,  1921,  XCV,  8. 

2  Th&se  de  Lausanne,  1922. 

3  Schweiz,  med.  Wochenschr.,  1921,  LI,  1110. 


874 


THE  DISEASES  OF  CHILDREN 


hemorrhagic  eruption.  The  administration  of  arsenic  may  occasionally 
be  followed  by  an  eruption  of  almost  any  type,  in  some  instances  exten¬ 
sively  pigmented.  Belladonna  in  full  doses  produces  an  intense  scarlatini- 
form  erythema,  most  marked  in  the  upper  parts  of  the  body,  and 
especially  well-shown  on  the  forehead.  The  bromides  may  occasion  lesions 
of  various  sorts ;  vesicular,  acne-form,  pemphigoid,  large  papular,  or  echthy- 
matous  (Fig.  444).  It  is  possible  for  the  drug  to  affect  the  infant  through 
the  milk  of  the  mother.  Chloi'al  may  cause  a  scarlatinal  eruption;  some¬ 
times  one  of  some  other  nature.  The  iodides  give  rise  oftenest  to  an  acne- 
form  eruption,  less  frequently  to  other  rashes — bullous,  erythematous, 
purpuric,  papular,  or  vesicular.  Opium  occasionally  produces  erythema 
or  urticaria.  Quinine  in  certain  cases  is  the  cause  of  a  desquamative 
scarlatiniform  erythema  of  very  marked  type.  The  salicylates  sometimes 
cause  erythematous  or  purpuric  rashes.  Santonin  rarely  is  followed 
by  urticaria.  Sulphonal  may  bring  about  a  rubeoloid  or  scarlatiniform 


Fig.  444. — Bromide  Eruption. 

Ecthymatous  eruption  following  the  administration  of  potassium  bromide  in  a  case 
of  cerebrospinal  fever.  From  a  patient  in  the  Children’s  Hospital  of  Philadelphia. 


erythema.  H  examethylenamin  may  cause  a  maculo-papular  rash. 
Phenolphthalein  occasionally  produces  an  urticarial  eruption. 

Finally  in  this  category  are  to  be  included  the  eruptions  following  the 
injection  of  sera  (Vol.  I,  p.  488,  Fig.  127 ;  see  also  Allergy,  Vol.  I,  p.  754),  as 
seen,  for  instance,  in  that  of  diphtheria-antitoxin.  There  may  be  excep¬ 
tionally  a  wide-spread  erythema  very  soon  after  the  injection  is  given. 
Generally,  however,  the  cutaneous  symptoms  appear  from  the  5th  to  the 
9th  day  after  the  injection,  and  consist  oftenest  of  an  extensive  develop¬ 
ment  of  urticaria,  or  in  other  frequent  cases  of  an  eruption  resembling 
erythema  multiforme,  or  one  of  either  a  scarlatiniform  or  rubeoloid  type. 
Usually  a  rise  of  temperature  accompanies  the  appearance  of  the  rash  and 
articular  pain  and  constitutional  symptoms  mav  be  present.  (See  Vol. 
I,  p.  523.) 
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All  the  cases  grouped  under  the  title  Dermatitis  are  instances  of 
inflammation  of  the  skin.  They  are  the  result  chiefly  of  the  action  of 
external  influences.  The  causes  are  heterogenous,  and  the  intensity  of 
the  inflammation  differs  greatly  in  the  various  forms.  The  severer  cases 
of  erythema  intertrigo  might  properly  be  placed  here.  The  following 
types  may  be  enumerated  as  of  interest  to  the  student  of  diseases  of 
children. 
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Dermatitis  Venenata. — In  this  class  are  included  the  eruptions 
produced  by  the  local  effect  of  some  substance  poisonous  to  the  skin 
of  the  individual.  In  many  instances  there  exists  a  distinct  idiosyncrasy. 
Most  frequently  in  children  the  poison-ivy  (Rhus  toxicodendron )  or 
sometimes  some  other  species  of  sumach  is  the  cause. 

Symptoms. — These  consist  of  burning  and  itching,  soon  followed  by 
erythema  and  edema,  and  then  by  the  development  of  numerous  vesicles 
and  bullae,  which  rupture  readily  and  discharge  yellowish  serum,  drying 
in  soft  crusts  (Fig.  445).  The  most  common  situations  are  those  most 
■exposed  to  direct  contact  with  the  poison,  or  through  transmission  by  the 
hands;  viz.  the  hands,  face,  and  external  genitals.  Not  infrequently 
the  swelling  of  the  face  is  so  great  that  the  eyes  are  almost  or  quite  closed. 
A  slight  febrile  reaction  may  be  present,  and  the  general  discomfort  is 
often  intense.  At  the  end  of  about  a  week  the  acute  symptoms  are 
usually  over. 


Fig.  445. — Dermatitis  Venenata  from  Exposure  to  Poison-ivy. 

Following  shortly  after  exposure,  vesicular  and  bullous  lesions,  not  an  uncommon 
type,  hands  and  forearms  involved,  a  few  days’  duration.  ( Stelwagon ,  Diseases  of  the  Skin, 


1916,  452.) 

Of  the  numerous  other  plants  which  are  productive  of  a  dermatitis  in 
susceptible  persons,  the  primrose  ( primula )  stands  next  in  frequency. 
The  eruption  may  be  like  that  of  the  poison-ivy  rash  or  be  bullous  or 

urticarial  in  nature.  .  . 

Among  drugs  or  other  substances  used  locally  and  capable  of  giving 
rise  to  dermatitis  venenata  may  be  mentioned  croton  oil  and  tartar 
emetic,  either  of  which  produces  a  pustular  eruption;  iodoform,  causing  an 
erythematous  or  vesicular  dermatitis,  and  carbolic  acid,  occasioning  an 
erythematous  eruption  followed  in  severe  cases  by  actual  loss  of  substance, 
.as  in  a  burn.  I  have  had  under  observation  2  cases  of  this  accident  in 
children  in  whom  a  well-known  proprietary  lotion  containing  carbolic  acid 
had  been  applied  to  the  face  according  to  the  directions  given  upon  the 
bottle.  Mercurial  ointments  may  sometimes  produce  an  inflammation 

of  a  severe  nature.  . 

The  prognosis  in  dermatitis  venenata  from  any  cause  is  usually  good, 

although  sometimes  an  eczema  may  follow  as  a  sequel.  The  diagflosis 
from  eczema  is  not  always  easy.  Dermatitis  venenata  is  distinguished 
especially  by  the  very  acute  onset,  the  severity  of  the  lesions,  and  the 
limitation  to  regions  where  there  is  a  history  of  the  possible  action  ol 
some  locally  toxic  substance. 
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The  treatment  will  be  considered  especially  as  it  applies  to  the  com¬ 
monest  form,  poison-ivy  rash.  Other  varieties  are  benefited  by  the  same 
applications.  A  large  number  of  remedies  have  been  suggested.  At  the 
first  appearance  of  the  rash  washing  the  entire  body  with  a  strong  alkaline 
soap  or  a  solution  of  sodium  bicarbonate  may  in  some  cases  prevent 
further  involvement  of  the  skin.  The  employment  of  lotio  nigra  followed 
by  zinc  ointment  has  long  been  a  popular  remedy,  as. has  that  of  diluted 
liquor  plumbi  subacetatis,  tincture  of  the  chloride  of  iron,  or  a  saturated 
solution  of  boric  acid.  With  all  these  it  is  necessary  to  keep  the  surface 
of  the  skin  constantly  moist,  as  by  the  wearing  of  a  mask  for  the  face; 
otherwise  when  dry  the  skin  feels  more  tense  and  inflamed  than  ever. 
The  addition  of  a  little  glycerine  to  the  lotion  may  prevent  this.  In  other 
cases  the  application  of  an  oily  substance  often  gives  greater  relief.  For 
this  purpose  petrolatum  alone  may  be  used,  or  with  2  gr.  (0.13)  of  rnen- 
thol  or  5  or  10  gr.  (0.32  or  0.65)  of  carbolic  acid  to  the  ounce  (31).  lhe 
addition  of  2  dr.  (7.8)  of  bismuth  subcarbonate  or  of  zinc  oxide  is  some¬ 
times  useful.  Carbolic  acid  should,  however,  not  be  used  in  the  case  of 
infants,  on  account  of  the  danger  of  absorption.  Flagg1  recommends 
very  highly  the  application  of  melted  wax  to  the  affected  parts.  Thi ^  is 
painted  on  and  allowed  to  dry.  McNair2  advises  first  painting  with  a 
ferric  chloride  solution  and  then  applying  paraffin.  For  the  cases  ol 
dermatitis  venenata  in  which  the  eruption  is  chiefly  erythematous  pow¬ 
ders  may  be  of  benefit,  such  as  zinc  oxide,  boric  acid,  bismuth,  or  talc, 
alone  or  in  combination.  In  the  treatment  of  dermatitis  venenata  duo 
to  rhus  or  other  plant  poisoning,  Strickler3  has  had  success  by  using  toxin 
(antigen).  The  specific  antigen  of  the  plant  is  used  andifrom  3  to  5 
injections  of  a  solution  of, this  are  given  intramuscularly,  beginning  with 
about  0.3  c.c.  to  0.5  c.c.  (0.009  fl.  oz.  to  0.015  fl.  oz.)  and  increasing  up  to 
1  to  2  c.c.  (0.03  to  0.06  fl.  oz.).  The  first  2  injections  are  given  at  24  hour 
intervals  and  the  later  ones  every  2nd  or  3rd  day.  Schamberg4  has  been 
able  to  desensitize  persons  against  ivy-poison  by  oral  administration  ot 
the  tincture.  A  mixture  is  made  consisting  of  1  c.c.  (0.03  fl.  oz.)  01  rhus 
toxicodendron,  5  c.c.  (0.15  fl.oz.)  of  rectified  spirits  and  100  c.c.  (3.38 
fl.oz.)  of  syrup  of  orange.  This  is  given  3  times  a  day,  beginning  with 
1  drop  and  increasing  at  each  administration  by  1  drop  until  about 
20  drops  at  a  time  are  used.  A  teaspoonful  is  then  ordered  once  a  day, 
and  this  is  kept  up  throughout  the  ivy-season.  Intramuscular  injections 
may  also  be  employed  in  prevention.  Both  these  measures,  if  protective, 
are  so  only  for  one  season  and  should  be  repeated  each  year. 

Dermatitis  Actinea. — This  is  merely  the  condition  of  sun-bum  m 
which  the  lesion  has  passed  beyond  that  of  a  simple  erythema.  The  parts 
are  more  swollen  and  vesicles  and  bullae  appear.  The  same  local  treat¬ 
ment  may  be  applied  as  in  dermatitis  venenata. 

Dermatitis  Congelationis  ( Chilblain ;  Frost-bite) .  The  severe 
second  and  third  degrees  of  this  disorder  are  entirely  in  the  domain  of 
surgery.  In  the  milder  first  degree  the  condition  depends  upon  exposure 
to  moderate  cold,  often  combined  with  a  state  of  lowered  general  resist¬ 
ance  or  an  individual  predisposition.  The  lesions  consist  in  the  devel¬ 
opment  of  circumscribed  burning  and  itching  areas  of  a  dusky-red  color, 
hard,  and  somewhat  elevated.  They  occur  oftenest  upon  the  hands  and 


1  Jour.  Amer.  Med.  Assoc.,  1923,  LXXXI,  598. 

2  Jour.  Amer.  Med.  Assoc.,  1925,  LXXXV,  456. 

3  Jour.  Cutan.  Dis.,  1918,  XXXVI,  327;  Jour.  Amer.  Med.  Assoc.,  1921,  LXXvIl, 

910;  1923,  LXXX,  1588. 

4  Jour.  Amer.  Med.  Assoc.,  1919,  LXXIII,  1213. 
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feet,  the  ears,  cheeks,  and  nose.  They  may  last  for  days  or  longer;  and 
may  then  disappear  entirely,  or  return  whenever  the  parts  are  exposed  to 
cold  or  to  heat.  Chilblains  once  formed  are  liable  to  persist  in  this  way 
during  the  whole  winter,  and  in  those  predisposed  to  return  in  the  autumn 
with  the  beginning  of  cold  weather.  Sometimes  if  much  irritated,  as  by 
the  friction  of  a  shoe,  blebs  may  develop  upon  them,  or  ulceration  take 
place.  The  prognosis  is  usually  good,  but  sometimes  the  disorder  con¬ 
tinues  to  appear  in  the  winter-time  year  after  year. 

In  the  treatment  of  the  initial  lesion,  the  frozen  part  should  be  rubbed 
with  snow  or  cold  water  until  the  circulation  is  well-established,  and  the 
patient  kept  away  from  the  heat. 

Later  there  should  be  efforts  made 
to  prevent  recurrence  by  the 
wearing  of  warm  clothing,  espe¬ 
cially  woolen  stockings  and  gloves, 
and  the  protection  of  the  ears 
against  cold.  In  the  chronically 
recurring  cases  care  should  be 
taken  to  improve  the  general 
health;  and  locally  in  such  cases 
benefit  sometimes  follows  painting 
the  chilblains  with  diluted  tincture 
of  iodine,  or  a  mixture  of  tincture 
of  iodine  fl.dr.  1  (3.7),  flexible  col¬ 
lodion  fl.oz.  1  (30).  Should  bullse 
have  formed,  these  should  be 
opened,  if  not  already  broken, 
and  the  parts  dressed  with  car- 
bolized  petrolatum  (gr.  10  (0.65) : 
oz.  1  (31))  or  an  ichthyol  ointment 
(ichthyol  dr.  (1*9),  petrolatum 
oz.  1  (31)). 

Dermatitis  Gangrenosa. — 

The  rare  disease  going  by  this 
name  develops  oftenest  in  debili¬ 
tated  infants,  especially  those 
recovering  from  varicella.  (See 
Varicella  Gangrenosa,  Vol.  I,  p. 

437,  Fig.  91.)  In  other  instances 
it  may  arise  without  other  pre¬ 
vious  cutaneous  disorder.  The 
direct  cause  is  microbic,  various 
pyogenic  germs  seeming  to  be 
active  factors.  Among  these  is  the 
bacillus  pyocyaneus,  as  I  have  seen 
in  1  instance.  The  lesions  consist  of  multiple  areas  of  cutaneous  gangrene. 
They  develop  as  vesicles  or  papules  and  terminate  in  necrotic  ulcers, 
often  hemorrhagic,  and  of  varying  size.  Some  are  large  and  of  irregular 
shape  from  confluence  of  several  lesions;  others  form  smaller  oval  or 
round,  punched-out  ulcers.  They  are  few  or  numerous,  and  usually 
continue  to  appear  in  successive  crops  during  several  days  or  a  week. 
Constitutional  symptoms  may  be  absent  in  the  mildest  cases,  but  oftener 
they  are  severely  septic,  and  in  the  majority  of  instances  death  from  sepsis 
occurs.  The  diagnosis  is  readily  made;  resting  upon  the  multiple  gan- 


Fig.  446. — Dermatitis  Exfoliativa 
Neonatorum. 

Occurring  in  a  12-day  old  child,  ill  1  week. 
Died  on  the  13th  day.  ( Photograph  after 
colored  plate  by  von  Reuss,  Die  Krankheiten 
des  Neugeborenen,  1914,  363,  Fig.  70.) 
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grenous  destruction  of  tissue  and  the  severe  course  of  the  disease.  Treat¬ 
ment  is  principally  strongly  tonic  and  supportive,  as  in  other  septic 
conditions.  Locally  it  must  be  carefully  antiseptic. 

Dermatitis  Exfoliativa  Neonatorum  ( Ritter’s  Disease). — This 
affection  was  first  described  by  Ritter1  who  reported  upon  297  cases 
occurring  in  infants  up  to  the  age  of  5  weeks.  In  spite  of  this  large 
number  the  disease  in  the  experience  of  most  physicians  is  decidedly 
uncommon.  Its  cause  is  not  known,  and  it  is  uncertain  whether  it  is  of  a 
toxic  or  of  a  septic  nature,  or  an  exaggeration  of  the  physiological  des¬ 
quamative  process.  It  has  been  considered  to  be  closely  related  to 
pemphigus,  or  to  be  a  variety  of  it  (Knopf elmacher  and  Leiner)2  and 
Tamm3  advanced  evidence  to  prove  its  identity  with  impetigo  contagiosa. 
It  has  been  observed  chiefly  in  asylums  for  infants,  and  has  occurred 
epidemically. 

Symptoms. — After  the  normal  desquamation  of  the  skin  following 
birth  is  over,  but  rarely  before  the  end  of  the  1st  week,  the  disorder  begins 
acutely  as  an  intensely  red  area,  oftenest  about  the  mouth,  with  the 
formation  of  fissures  here.  This  redness  rapidly  increases  in  degree 
and  spreads  until  the  whole  body  is  covered.  Meanwhile  the  skin  is 
thickened  and  edematous,  and  the  epithelium  separated  in  large  pieces, 
the  surface  beneath  often  being  moist  and  looking  as  though  scalded 
(Fig.  446).  There  are  sometimes  a  few  bullae  present;  but  the  surface 
of  the  body  in  general  is  dry.  The  mucous  membrane  of  the  mouth, 
nose,  and  conjunctiva  may  exhibit  erosions.  The  pathological  findings 
are  uncharacteristic.  Constitutional  symptoms,  including  fever,  are 
generally  absent.  The  duration  of  the  disease  is  1  to  2  weeks  in  favor¬ 
able  cases;  but  in  others  it  may  be  lengthened  by  continued  desquamation 
of  the  skin. 

The  prognosis  is  grave.  About  50  per  cent,  of  the  cases  die  from 
debility  attending  the  prolongation  of  the  process,  or  from  the  occurrence 
of  some  complication,  as  gastrointestinal  disorders,  pneumonia,  or  puru¬ 
lent  invasion  of  the  skin  or  umbilicus.  The  diagnosis  rests  upon  the 
combination  of  fissures  about  the  mouth  with  very  abundant  desquama¬ 
tion  of  the  skin  in  large  pieces  over  the  body.  The  Assuring  is  distin¬ 
guished  from  that  of  hereditary  syphilis  by  the  absence  of  other  evidences 
of  that  disease.  The  chief  condition  to  be  separated  from  it  is  the  wide¬ 
spread  macular,  papular,  or  chiefly  squamous  erythema  which  is  some¬ 
times  seen  in  the  new-born,  and  which  is  an  exaggeration  of  the  normal 
process  or  an  instance  of  toxic  or  septic  erythema  in  weakly  new-born 
infants.  It  is  not  attended  by  Assuring.  Erythrodermia  desquamativa 
is  also  to  be  distinguished.  (See  below.)  The  constitutional  treatment 
is  supportive,  including  transfusion  of  blood,  and  the  local  consists  in 
protecting  the  skin  and  keeping  it  soft  with  petrolatum,  zinc  ointment, 
or  Lassar’s  paste  (p.  869). 

ERYTHRODERMIA  DESQUAMATIVA 
(Leiner’s  Disease) 

The  first  detailed  description  of  this  affection,  probably  not  uncom¬ 
mon,  was  by  Leiner4  who  reported  upon  43  cases.  It  appears  in  early 

1  Centralz.  f.,  Kinderheilk.,  1878,  II,  3.  Archiv.  f.  Kinderheilk.,  1880,  1,  53. 

2  Jahrb.  f.  Kinderheilk.,  1904.  LX,  178. 

3  Dermatol.  Zeitschr.,  1914,  XXI,  670. 

4  Brit.  Jour.  Child.  Dis.,  1908,  V,  244.  Arch.  f.  Dermatol,  u.  Syph.,  1908. 
LXXXIX,  65. 
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infancy  at  the  end  of  the  1st  or  the  2d  month  of  life,  and  begins  as  a 
thick  seborrheic  crust  over  the  scalp,  or  in  the  form  of  erythematous 
spots  on  the  trunk.  In  well-developed  cases  the  whole  cutaneous  sur¬ 
face  becomes  intensely  red  and  covered  with  large  yellow  or  whitish 
scales  which  are  readily  removable,  leaving  the  surface  dry  beneath 
them.  The  nails  are  involved.  The  infant  exhibits  as  a  rule  no  fever 
or  other  constitutional  disturbance,  except  a  loss  of  weight  and  the  uni¬ 
form  presence  of  diarrhea.  There  is  no  itching.  Histologically  the 
disease  is  of  the  nature  of  a  universal  dermatitis;  not  a  seborrheic  eczema. 
The  cause  would  appear  to  be  an  autointoxication  of  some  sort,  depend¬ 
ent  upon  the  nature  of  the  food.  In  all  but  2  of  Leiner’s  cases  the  infants 
were  breast-fed,  as  were  10  also  of  the  16  cases  reported  by  Beck;1  and 
improvement  did  not  begin  until  the  diet  was  changed.  Breast-feeding 
is  not,  however,  an  essential  etiological  factor,  since  of  Moro’s2  11  cases 
only  4  were  breast-fed,  and  25  per  cent,  of  Wittmann’s3  74  cases  were 
artificially  fed.  The  development  of  the  disease  is  favored  by  the  exist¬ 
ence  of  an  unusual  degree  of  the  physiological  desquamation  of  the  skin 
after  birth. 

The  prognosis  is  usually  favorable  and  recovery  takes  place  in  a  few 
weeks.  The  results  are  not  always  so  good,  since  15  of  Leiner’s  patients 
died,  and  in  44  cases  reported  by  Hackel4  23  died.  In  the  series  of  Moro 
and  of  Beck  recovery  occurred  in  every  instance. 

The  diagnosis  is  to  be  made  especially  from  the  dermatitis  exfoliativa 
of  Ritter.  The  latter  affection  begins  around  the  mouth ;  there  is  often 
moist  exudation  under  the  epidermis,  and  the  tissues  beneath  this  exhibit 
degenerative  changes.  There  is  no  seborrhea  of  the  head;  the  onset 
and  course  are  more  acute.  Eczema  is  distinguished  by  the  presence  of 
itching  papules. 

The  treatment  is  chiefly  dietetic.  In  addition  the  patient  may  receive 
bran-baths  and  be  smeared  with  petrolatum.  In  2  cases  reported  by 
Schiff  and  Bayer5  good  results  followed  transfusion  of  blood. 

MILIARIA 
(Prickly  Heat) 

Etiology. — The  cause  of  this  exceedingly  common  disorder  is  an 
excessive  energy  of  the  sweat-glands  brought  about  generally  through 
the  influence  of  heat.  It  may  be  seen  in  the  course  of  the  acute  febrile 
diseases,  especially  typhoid  fever,  rheumatism  and  scarlatina  (see  Scar¬ 
latina  miliaris,  Vol.  I,  p.  355),  but  may  also  occur  in  debilitated  states 
attended  by  free  perspiration.  Prominent  causes  are  exposure  to  hot 
summer-weather,  the  wearing  of  too  warm  clothing,  and  hard  exercise. 

Symptoms.— The  disease  may  be  divided  into  several  forms.  In 
the  first,  sudamina  or  miliaria  crystallina,  there  is  merely  p  disordered 
action  of  the  sweat-glands,  with  obstruction  to  the  exit  of  the  liquid,  and 
as  a  result  large  numbers  of  discrete,  usually  closely  placed,  minute, 
transparent  vesicles  with  clear  contents  develop  principally  upon  t  e 
trunk.  There  is  no  inflammatory  element  present,  and,  strictly  speaking 
according  to  the  classifications  adopted  by  many,  this  condition  should 
not  be  called  miliaria,  inasmuch  as  in  the  latter  inflammation  is  either  a 

1  Arch.  f.  Dermatol,  u.  Syph.,  1911,  CVI,  9. 

2  Munch,  med.  Wochenschr.,  1911,  LVIII,  499. 

3  Zeitschr.  f.  Kinderheilk.,  1923,  XXXV,  275. 

4  Monatsschr.  f.  Kinderheilk.,  1922,  XXIII,  197. 

6  Monatsschr.  f.  Kinderheilk.,  1924,  XXIX,  1. 
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primary  or  a  secondary  development.  Sudamina  is  the  form  seen  espe¬ 
cially  in  fevers  or  debilitated  states.  There  are  no  other  symptoms 
and  the  lesions  soon  dry,  but  relapse  readily  occurs. 

Inflammatory  miliaria  may  be  divided  into  several  subvarieties.  Mili¬ 
aria  vesiculosa  is  the  term  applied  to  the  form  in  which  the  numerous 
vesicles  are  situated  upon  a  red  base.  The  crowding  of  the  vesicles  is 
often  so  great  that  the  whole  of  the  affected  skin  may  have  a  red  appear¬ 
ance,  and  the  title  miliaria  rubra  is  then  employed.  If  the  basal  conges¬ 
tion  is  slight,  or  has  faded,  and  the  vesicles  become  less  translucent,  the 
term  miliaria  alba  is  used.  Still  another  form  is  miliaria  papulosa  ( lichen 
tropicus)  in  which  the  production  of  very  numerous  crowded,  minute 
papules  is  the  predominating  feature.  Tiny  vesicles  may  occupy  the 
summit  of  the  papules;  and  vesicles  are  in  addition  interspersed  among 
these  vesico-papules. 

There  is  no  sharp  distinction  between  these  forms  of  inflammatory 
miliaria,  and  generally  there  is  a  commingling  of  the  papular  and  the 
vesicular  lesions,  the  one  form  predominating  in  one  case  and  the  other 
in  another. 

The  onset  of  miliaria  of  the  inflammatory  type  is  sudden  and  the 
eruption  usually  rather  widely  spread.  The  itching  and  burning  may 
be  slight,  but  are  often  intense.  The  rash  lasts  a  few  days,  or  may  be 
continued  almost  indefinitely  by  the  appearance  of  new  crops  unless  the 
cause  is  removed.  As  recovery  takes  place  the  papules  disappear, 
the  vesicles  dry  without  rupture,  and  a  slight,  fine  desquamation  follows, 
if  the  vesicular  element  has  been  a  pronounced  one.  In  severe  or  long- 
continued  cases,  especially  where  there  has  been  much  scratching,  eczema 
or  secondary  pustular  lesions  may  develop. 

Diagnosis. — -The  disease  is  to  be  distinguished  chiefly  from  eczema. 
In  the  latter,  however,  the  operative  cause  of  miliaria  is  absent,  the  onset 
is  less  sudden,  the  lesions  are  larger,  and  rupture  of  the  vesicles  with 
oozing  occurs.  I  have  seen  cases  of  well-marked  scarlatina  miliaris  in 
which  the  vesicles  were  so  numerous  that  the  appearance  of  the  skin 
beneath  was  obscured,  and  a  mistaken  diagnosis  might  easily  have  been 
made  and  the  infectious  nature  overlooked,  if  other  symptoms  than  the 
cutaneous  had  not  been  considered. 

Treatment. — The  removal  of  the  cause  is  the  first  requirement. 
Many  children,  and  especially  infants,  are  dressed  far  too  warmly,  and 
even  in  the  winter-season  readily  develop  miliaria  on  this  account.  The 
skin  of  some  infants  is  intolerant  to  wool  even  in  winter-time,  and  in  the 
summer,  in  the  hot  or  even  the  temperate  zone,  it  is  frequently  necessary 
in  the  case  of  many  others  to  employ  undergarments  of  some  other  nature. 
(See  Vol.  I,  p.  67.)  Another  important  preventive  measure  is  the  ensur¬ 
ing  of  cleanliness  by  frequent  bathing.  Keeping  the  skin  as  dry  as  pos¬ 
sible  by  the  application  of  an  unirritating  powder,  such  as  unperfumed 
talcum,  should  also  be  practiced.  Should  an  attack  develop,  the  same 
measures  are  to  be  employed  with  even  greater  thoroughness.  In  addi¬ 
tion  lotions  or  dusting  powders  may  be  used.  Among  the  former  is  to  be 
recommended  starch-water;  a  solution  of  bicarbonate  of  soda  (1:200);  a 
calamine  lotion  (calamine;  zinc  oxide  each  dr.  2  (7.8);  water  fl.oz.  4 
(118));  or  lotio  nigra.  Among  powders  may  be  mentioned  lycopodium; 
equal  parts  of  oxide  of  zinc  and  starch;  and  combinations  of  bismuth, 
boric  acid  and  zinc  oxide.  A  camphor-zinc-and  starch  powder  (p.  868) 
is  often  very  efficacious.  A  laxative  may  be  administered  with  advan¬ 
tage,  and  the  diet  made  lighter  than  usual. 
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SEBORRHEA 

Etiology. — This  disorder  consists  in  an  abnormal  increase  in  the 
secretion  of  the  sebaceous  glands.  Attacking  the  scalp  it  is  of  very 
frequent  occurrence  in  early  life  and  particularly  in  infancy.  The  cause 
of  the  disease  of  the  glands  is  not  certainly  known,  but  the  view  that 
it  is  dependent  upon  the  action  of  bacteria  is  becoming  prevalent.  Prob¬ 
ably,  too,  debility,  anemia,  indigestion,  and  the  like  predispose  to  its 
development. 

Symptoms. — The  disease  is  commonly  divided  into  seborrhea  oleosa 
and  seborrhea  sicca ,  according  as  oiliness  or  dryness  predominates  in  the 
secretion.  The  first  of  these  is  seen  in  older  children  approaching 
puberty,  producing  an  oily  state  of  the  nose  and  forehead,  the  front  of 
the  chest,  and  the  scalp.  The  second  is  the  condition  to  which  especial 
attention  is  given  here.  It  is  common  particularly  in  infants.  The 
deposit  is  composed  of  a  mixture  of  the  seborrheal  secretion  with  epithe¬ 
lial  cells  and  dirt;  and  forms  a  thick,  oily,  yellowish  crust  {milk-crust). 
It  is  usually  most  marked  on  the  vertex,  but  if  neglected  may  cover  the 
greater  portion  of  the  scalp  and  even  sometimes  attack  the  forehead, 
nose,  and  chest.  Removal  of  the  crusts  shows  the  skin  in  an  apparently 
normal  state;  but  not  infrequently,  if  the  case  has  existed  for  some  time, 
the  underlying  skin  has  become  red  and  infiltrated  through  the  develop¬ 
ment  of  an  eczema.  The  removal  of  the  deposit  is  easy,  but  the  final 
cure  is  often  only  slowly  attained,  since  relapse  occurs  readily.  In  older 
children  the  deposit  on  the  scalp  is  usually  in  the  form  of  small,  whitish 
scales  {dandruff). 

The  prognosis  is  on  the  whole  good,  although  the  course  may  be 
long-continued  in  obstinate  cases,  and  there  is  a  decided  disposition  to 
recurrence.  In  the  cases  of  dandruff  of  older  children  there  is  a  tendency 
to  loss  of  hair.  The  diagnosis  is  easy  when  the  oily  character  predomi¬ 
nates.  The  crusted  and  scaly  condition,  especially  on  the  scalp,  is  to  be 
differentiated  from  eczema  by  the  absence  of  all  evidence  of  inflammation. 
Should  this  symptom  be  present  the  disease  is  to  be  regarded  as  sebor¬ 
rheic  eczema. 

Treatment. — In  the  treatment  of  milk-crust,  the  first  step  is  that  of 
softening  the  mass  by  the  application  of  a  bland  oil  or  of  petrolatum, 
and  then  of  dislodging  it  by  washing  with  hot  soapy  water.  Several 
courses  of  treatment  of  this  sort  may  be  necessary  to  accomplish  complete 
removal.  All  violence,  such  as  by  the  use  of  a  fine-tooth  comb,  is  to  be 
avoided.  After  the  cleansing,  the  application  of  a  stimulating  ointment 
is  required,  such  as  of  resorcin  (gr.  5  (0.32),  petrolatum  oz.  1  (31)), 
“Salicylic  acid  (gr.  10  (0.65),  petrolatum  oz.  1  (31));  yellow  oxide  ot  mer¬ 
cury  (gr.  5  (0.32),  petrolatum  oz.  1  (31),  or  precipitated  sulphur  (gr. 
30  (1.94),  petrolatum  oz.  1  (31)).  The  washing  process  should  be 
repeated  as  soon  as  any  tendency  to  fresh  crusts  is  seen.  In  older  chil¬ 
dren  with  dandruff  or  with  the  oily  form  of  seborrhea,  lotions  ol  resorcin, 
carbolic  acid  or  sulphur  may  be  preferable.  The  employment  ol  one  ot 
the  superfatted  medicated  soaps  is  of  value,  containing  resorcin,  sulp  ur, 
or  salicylic  acid,  alone  or  in  combination. 

PSORIASIS 

Etiology. — This  is  a  not  uncommon  affection  of  the  skin,  of  which 
about  half  of  the  cases  begin  in  childhood.  Nielsen1  m  an  analysis  of 
520  cases  found  44  per  cent,  developing  under  the  age  ot  15  years,  tew 

1  Monatsh.  f.  prakt.  Dermatolog.,  1892,  XV,  325. 
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of  them,  however,  being  under  5  years.  Yet  cases  in  the  1st  month  of 
life  have  been  reported.  Davis1  recorded  an  instance  m  an  miant  ot 
6  weeks,  and  collected  from  medical  literature  a  number  of  others  develop¬ 
ing  in  the  1st  year  of  life.  In  a  case  reported*  by  Rifle2  the  eruption  was 
discovered  on  the  5th  or  6th  day  of  life.  A  familial  tendency  has  occa- 
sionally  been  observed.  The  disease  is  commonest  in  winter,  and  a 
patient  may  be  free  from  it  in  the  summer-time,  to  suffer  a  recurrence  with 
the  return  of  cold  weather.  It  has  been  supposed  to  be  neuropathic, 

and  by  many  to  be  parasitic,  but  nothing 
certain  is  known  of  it  in  these  respects. 

Pathological  Anatomy— The  lesions 
consist  of  a  chronic  inflammation  of  the 
papillary  layer  of  the  skin.  The  rete 
Malpighii  is  thickened  and  shows  prolifera¬ 
tion,  with  dilatation  of  the  vessels,  edema, 
and  cellular  infiltration.  The  papillae  are 
much  elongated.  There  is  an  accumula¬ 
tion  of  the  horny  epithelial  cells  which 
should  have  been  desquamated. 

Symptoms. — The  eruption  begins  as 
more  or  less  rounded  spots,  pin-head  sized, 
which  extend  at  the  periphery  until  they 
may  attain  an  area  of  a  rounded  or  irreg¬ 
ular  form  and  of  an  inch  (2.5  cm.)  or  more 
in  diameter.  At  the  beginning  the  spots 
may  be  smooth  and  red,  but  they  soon 
become  covered  with  a  crust  of  silvery 
scales.  They  are  always  very  sharply 
circumscribed,  the  transition  to  the  sur¬ 
rounding  healthy  skin  being  abrupt. 
Gentle  scraping  of  the  lesions  easily  re¬ 
moves  the  scales,  and  reveals  a  red,  dry 
base  upon  which  numerous  bleeding  points 
develop  if  the  scraping  is  continued. 
Often  the  centre  of  the  larger  areas  shows 
a  tendency  to  recovery,  thus  leaving  the 
outer  scaling  border  in  the  form  of  a  ring. 
The  spots  may  be  few  in  number  or  widely 
spread.  They  involve  by  preference  the 
extensor  surfaces  of  the  limbs  especially 
about  the  joints,  the  trunk  and  the  scalp.  The  nails  may  sometimes  be 
brittle  and  opaque  or  pitted.  The  face,  palms  and  soles  are  not  often 
attacked.  Itching  and  other  subjective  manifestations  are  entirely 
absent  or  insignificant. 

Course  and  Prognosis. — The  disease  is  essentially  a  chronic  one, 
new  lesions  continuing  to  develop  slowly  or  rapidly  during  an  indefinite 
period.  Although  yielding  to  treatment,  or  disappearing  of  itself, 
recurrence  of  the  affection  is  almost  sure  to  take  place,  perhaps  after 
months  or  even  years.  The  prognosis  for  recovery  from  the  individual 
attack  is  good. 

Diagnosis. — Ordinarily  this  is  readily  made.  In  children,  especially 
in  the  first  attack,  the  lesions  are  often  small,  smooth,  and  do  not  show 

1  Brit.  Jour.  Child.  Dis.,  1914,  XI,  22. 

2  Wien.  med.  Wochenschr.,  1895,  XLV,  2097. 


Fig.  447.— Psoriasis. 

From  a  patient  in  the  Children’s 
Hospital  of  Philadelphia. 
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the  characteristic  silvery  scaling  until  gentle  scraping  is  employed. 
Eczema  itches  severely,  has  a  less  sharply  circumscribed  border,  and  any 
crusting  present  is  yellowish,  or,  in  the  case  of  seborrheic  eczema,  greasy. 

Treatment. — Internally  one  of  the  most  favorite  remedies  is  arsenic. 
Salicylates  are  also  recommended  and  alteration  of  the  diet  may  be  tried. 
But  inasmuch  as  the  cause  is  not  known,  internal  medication  is  empirical 
and  uncertain  in  its  results.  Removal  to  a  warm  climate  may  serve 
to  cure  an  attack.  External  treatment  is  of  more  importance.  Many 
remedies  have  been  employed,  concerning  which  reference  must  be  made 
to  treatises  upon  dermatology.  Among  some  which  have  been  exten¬ 
sively  used  are  preparations  of  salicylic  acid;  sulphur;  ammoniated 
mercury;  tar  in  some  form;  chrysarobin;  and  pyrogallol.  The  last  two 
are  often  decidedly  irritating,  especially  in  children,  and  others  may  well 
be  tried  first.  A  warm  bath  should  precede  the  application  of  the  medica¬ 
ment.  Sachs1  and  others  report  good  results  following  intravenous 
injections  of  sodium  salicylate,  giving  this  every  3rd  day  in  increasing 
amounts  of  from  0.5  gm.  (7.7  grains)  to  3  or  4  gm.  (46.3  or  61.7  grains). 
Injection  of  foreign  protein  such  as  horse-serum  has  been  claimed  to  be 
curative  in  some  instances. 


ECZEMA 

Etiology. — Eczema,  one  of  the  most  common  and  often  most  trouble¬ 
some  of  the  diseases  of  early  life,  is  dependent  upon  more  than  one  cause. 
These  causes  mav  be  arranged  into  (1)  constitutional  and  (2)  local. 

Of  constitutional  causes  one  of  the  most  prominent  predisposing 
influences,  especially  in  infancy,  is  a  sensitive  character  of  the  skin.  This 
is  without  doubt  inherited  in  many  instances,  and  accounts  for  a  family 
predisposition  often  seen.  In  very  suspectible  individuals  the  most  trifl¬ 
ing  exciting  cause  may  be  sufficient  to  produce  an  attack.  There  appears 
to  be  an  inherited  tendency  in  families  subject  to  rheumatism  and  gout. 
Disturbances  of  the  urinary  secretion  may  occasion  the  disease,  as 
when  the  urine  is  scanty,  or  contains  albumin,  sugar,  or  an  excess  of 
uric  acid.  There  is  also  powerfully  active  the  influence  of  the  exuda¬ 
tive  diathesis,  and  as  a  consequence  eczema  in  infancy  may  be  leplaced 
by  asthmatic  attacks  later,  and  there  is  also  a  relationship  to  hay-fevei, 
urticaria  and  angioneurotic  edema.  Various  gastrointestinal  disturb¬ 
ances  give  rise  to  attacks,  constipation  or  other  abnormalities  of  the  stools 
being  prominent  among  these ;  and  certain  articles  of  food  seem  to  produce 
eczema  in  certain  children,  without  any  evidence  of  indigestion  being 
present.  It  is  difficult  to  determine  in  advance  what  such  articles  may  be. 
Thus  in  one  infant  under  my  observation  the  change  from  an  oatmeal 
water  to  a  barley  diluent  in  the  milk  was  attended  by  prompt  and  perma¬ 
nent  cure ;  and  in  another  the  same  result  followed  a  change  from  a  maltose 
to  a  lactose  addition.  That  sugar  of  any  sort  is  a  factor  m  some  instances 
seems  certain,  and  in  many  cases  an  excess  of  fat  appears  to  be  operative , 
while  Finkelstein2  and  others  have  assigned  the  evil  results  to  the  salts  ol 
the  milk,  and  others  incriminate  the  protein.  Ayres,  Holdm-Davis  and 
Wells4  and  others  observed  an  abnormally  high  sugar-content  m  the 
blood  and  a  decreased  sugar-tolerance  m  a  definite  percentage  of  cases  ot 
eczema.  It  has  been  shown  by  many  studies,  such  as  those  of  Schloss, 

1  Wien.  klin.  Wochenschr.,  1921,  XXXIV,  185. 

2  Med.  Klinik,  1907,  III,  1098. 

3  Arch.  Derm,  and  Syph.,  1925,  XI,  628. 

:  <«;  a™.  w.  d».  cmm., 

XIX,  433. 
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Engman  and  Wander,1  O’Keefe,2  Sidlik  and  Knowles3  ana  others,  that 
about  50  per  cent,  of  the  cases  of  eczema  in  infants  and  children  react  to 
cutaneous  protein-tests  of  various  kinds.  This  does  not  necessarily  prove 
that  these  substances  are  causative,  nor,  on  the  other  hand,  does  a  nega¬ 
tive  reaction  prove  that  allergy  may  not  exist  (see  Allergy,  Vol.  I,  p.  754). 
In  certain  cases,  however,  which  in  our  experience  have  been  quite  few, 
there  seems  to  be  a  relation  between  the  ingestion  of  proteins  of  different 
kinds  and  the  eczema.  From  these  statements  it  is  evident,  then,  that 
whereas  the  influence  of  the  diet  is  undoubtedly  great,  the  causative 
element  would  appear  to  vary  with  the  case,  and  that  over-feeding  of 
any  kind  is  very  prone  to  produce  the  disease.  It  is  a  matter  of  common 
observation  that  very  well-nourished  breast-fed  or  bottle-fed  babies  are 
more  prone  to  eczema  than  are  the  underfed  atrophic  infants,  and  also  that 
loss  of  weight  due  to  illness  or  starvation  sometimes  causes  improvement 
in  the  cutaneous  condition.  In  regard  to  eczema  in  breast-fed  infants, 
O’Keefe4  found  positive  cutaneous  tests  in  infants  for  foods  which  they 
had  not  eaten,  and  Shannon5  by  producing  anaphylactic  shock  in  sensi¬ 
tized  guinea-pigs  with  injections  of  breast-milk  showed  that  some  of 
these  foods  (egg)  are  excreted  in  the  milk  of  nursing  mothers.  Stuart,6 
however,  working  in  a  little  different  way  could  not  demonstrate  this. 

The  local  causes  of  irritation,  although  important,  are  so  to  a  lesser 
degree  particularly  in  infants.  The  influence  of  bacteria  has  been  much 
discussed,  but  the  weight  of  dermatological  opinion  is  against  the  theory 
of  eczema  being  primarily  dependent  upon  germs  of  this  nature.  In 
seborrheic  eczema  the  seborrhea  is  probably  parasitic  and  the  eczema  a 
complication;  while  the  production  of  pustular  eczema  by  the  action  of 
pyogenic  organisms  is  also  a  secondary  process. 

Certainly  irritation  of  some  sort  is  a  frequent  local  factor.  This  may 
depend  upon  uncleanliness;  irritating  discharge  from  the  nose  or  ear;  the 
prolonged  contact  of  wet  diapers;  the  presence  of  pediculi  or  of  scabies; 
exposure  to  cold  or  to  high  winds;  irritating  clothing,  especially  woolen,  or 
garments  containing  anilin  dyes;  the  local  action  of  various  drugs,  among 
them  formaldehyde,  sulphur,  iodoform,  etc.  Eczema  may  follow  mili¬ 
aria,  dermatitis,  intertrigo,  or  especially  seborrhea,  or  result  from  the  use 
of  strong  alkaline  soaps,  or  even  too  frequent  bathing  in  simple  water. 

Pathological  Anatomy. — The  disease  is  a  catarrhal  inflammation 
of  the  skin,  with  an  exudate  which  is  either  fluid  or  plastic.  It  begins 
with  hyperemia  of  the  vessels  followed  by  proliferation  of  the  epithelium 
and  connective  tissue  of  the  papillary  layer,  together  with  edema  and 
cellular  infiltration  here  and  in  the  corium.  Exudation  of  serum  loosens 
the  epithelial  cells,  and  infiltration  by  leucocytes  produces  vesicles  or 
papules.  Rupture  of  the  vesicles  occurs  and  crusts  form.  Pustules  are 
not  in  themselves  a  part  of  the  process,  but  the  result  of  a  secondary 
pyogenic  infection. 

Symptoms. — Numerous  classifications  of  the  forms  of  the  disease 
have  been  made,  depending  upon  the  characteristics  of  the  various 
lesions,  their  situation,  their  duration,  and  the  like.  Any  such  classifica¬ 
tion  cannot  well  be  applied  to  early  life,  since  lesions  of  different  types 
may  occur  together  in  the  same  patient.  We  may  conveniently  divide 

1  Arch.  Dermat.  and  Syph.,  1921,  III,  223. 

2  Bost.  Med.  and  Surg.  Jour.,  1921,  CLXXXV,  194. 

3  Amer.  Jour.  Dis.  Child.,  1922,  XXXIII,  316. 

4  Bost.  Med.  and  Surg.  Jour.,  1920,  CLXXXIII,  569. 

5  Amer.  Jour.  Dis.  Child.,  1921,  XXII,  223. 

6  Amer.  Jour.  Dis.  Child.,  1923,  XXV,  135. 
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the  symptoms  into  (1)  those  seen  in  infants,  oftenest  in  the  1st  year, 
and  (2)  those  occurring  in  older  children. 

1.  Eczema  in  Infancy. — The  situation  in  infants  is  oftenest  the  face 
or  head,  which  may  be  partially  or  completely  covered  by  the  eruption 
(Figs.  448  and  449).  The  favorite  regions  next  to  the  head  are  the 
genitals,  the  folds  of  the  joints,  breast,  abdomen  and  back.  Much  less 
often  the  eczema  is  nearly  universal  in  distribution.  In  typical  cases 
the  disease  begins  as  an  erythematous  or  papular  redness  and  roughness, 
with  severe  itching;  but  the  affected  area  soon  becomes  moist,  and  close 
inspection  shows  a  multitude  of  vesicles,  many  of  them  ruptured  and 
discharging  a  transparent,  yellowish,  sticky  fluid.  Often  the  whole 
area  exhibits  a  swollen,  raw,  weeping  surface,  rendered  visible  only  after 
the  removal  of  the  thick,  yellowish  crusts  which  form  upon  it.  Second¬ 
ary  purulent  infection  may  cause  the  production  of  pustules  or  the 


Fig.  448. — Erythemato-vesicular  Eczema  of  the  Face. 
Courtesy  of  Dr.  M.  B.  Hartzell. 


discharge  of  pus  from  the  raw  surfaces.  The  tendency  to  pustulation  is 
much  the  greatest  in  early  life.  The  extreme  itching  results  in  scratch¬ 
ing,  which  is  followed  by  effusion  of  blood.  The  skin  is  much  swollen, 
and  the  neighboring  lymph-glands  become  enlarged  and  may  suppurate. 

The  constitutional  symptoms  vary  with  the  intensity  of  the  attack. 
The  milder  cases  suffer  but  little  if  at  all,  but  in  others  the  sleepless  days 
and  nights  and  the  constant  crying  produced  by  the  itching  result  in 
distinct  loss  of  health  and  impairment  of  nutrition.  In  the  worst  cases 
there  may  be  fever  and  severe  nervous  symptoms. 

Not  all  cases  exhibit  these  typical  manifestations.  In  many  instances 
the  eczema  is  of  a  less  acute  character.  The  skin  then  becomes  dry  or 
nearly  so,  red,  swollen,  scaling,  and  cracked.  There  is  severe  itching  as 
in  the  moist  type.  This  form  is  oftener  seen  on  the  trunk  and  extremities 
than  on  the  face.  The  two  conditions  may  appear  at  different  times  in 
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the  same  locality;  the  more  acute  stage  being  marked  by  vesiculation; 
the  less  acute  by  the  drier  condition. 

2.  Eczema  in  Older  Children. — After  the  period  of  infancy,  eczema 
approaches  the  adult  type  in  proportion  as  the  age  increases.  Certain 
varieties  are  of  especial  interest.  There  is  to  be  noted  the  eczema  of 
the  eyelids  and  of  the  nostrils  and  upper  lip  common  in  children  with 
tuberculous  cervical  glands  (“ scrofulous  eczema”).  There  is  also  at 
this  time  of  life  less  tendency  to  involve  the  face;  and  the  flexures  of  the 
joints  are  favorite  seats.  The  scalp,  too,  especially  the  occipital  region, 
is  often  affected  from  the  irritation  set  up  by  pediculi  or  by  the  persistent 
scratching  which  these  engender.  Independently  of  the  presence  of 
pediculi  there  is  frequently  seen  a  pustular  eczema  of  the  scalp  charac¬ 
terized  by  the  development  of  few  or  many  crusts,  sometimes  fused  and 
with  the  hair  embedded  in  them.  The  neighboring  lymphatic  glands  are 


Fig.  449. — Severe  Case  of  Eczema  of  the  Face  and  Scalp. 

( Stelwagon ,  Essentials  of  Diseases  of  the  Skin,  1907,  105.) 

enlarged.  In  still  other  cases  eczema  tends  to  be  of  a  papular  type, 
with  intense  itching. 

Course  and  Prognosis. — It  is  in  most  instances  easy  to  relieve  an 
acute  attack  of  eczema,  either  completely  or  in  part,  but  there  is  a  great 
tendency  to  relapse,  and  permanent  cure  is  very  difficult.  On  the  other 
hand,  some  cases  appear  absolutely  resistant  to  any  treatment  employed. 
It  is  fortunate,  however,  that  after  the  1st  year  of  life  eczema  has  a  tend¬ 
ency  to  disappear  of  itself  when  a  child  is  put  upon  a  diet  other  than  one 
solely  or  largely  of  milk.  On  the  whole  the  prognosis  for  complete  recov¬ 
ery  from  the  disease  is  unfavorable  during  the  1st  year;  and  in  the  eczema 
developing  or  continuing  after  this  period  the  prevention  of  recurrences 
is  often  very  difficult.  As  far  as  life  is  concerned  the  prognosis  is  favor¬ 
able.  Very  severe  cases  may,  however,  exhibit  fever  and  nervous  symp¬ 
toms  and  develop  a  toxic  state  which  may  prove  fatal.  There  are 
instances  in  which  nephritis  occurs,  and  others  in  which  sudden  death 
has  taken  place,  doubtless  due  to  the  presence  of  the  status  lymphaticus. 

Diagnosis. — This  is  generally  easy;  sometimes  difficult.  It  rests 
upon  the  redness,  infiltration,  swelling,  and,  in  the  acute  cases,  the  oozing 
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of  the  skin;  the  severe  itching;  and  the  chronic  course.  The  disease  is 
distinguished  from  erythema  by  the  evidence  of  cutaneous  infiltration; 
from  severe  forms  of  dermatitis,  as  that  which  poison-ivy  produces,  by 
the  less  violent  and  sudden  onset,  the  longer  course,  the  localization,  and 
the  absence  of  specific  cause;  from  seborrhea  by  the  presence  of  a  red 
inflamed  area  under  the  crusts;  from  miliaria  by  the  slower  onset  and  the 
tendency  to  rupture  of  the  vesicles.  Scabies  resembles  eczema  in  the 
severity  of  the  itching,  but  it  is  most  frequent  in  special  regions,  princi¬ 
pally  the  flexor  surfaces,  the  arm-pits,  the  hands,  and  between  the  fingers 
or  the  toes.  The  lesions  are  discrete.  Careful  examination  will  reveal 
burrows;  and  other  members  of  the  family  are  likely  to  have  the  disease. 
Eczema  frequently  is  combined  with  scabies.  Erysipelas,  especially  of 
the  face,  suggests  eczema,  but  there  is  greater  swelling,  less  uniform  fine 
vesiculation,  and  the  presence  of  fever.  Impetigo  may  resemble  pustular 
eczema,  but  is  distinguished  by  the  fact  that  the  crusts  are  produced  by 
separate  isolated  pustules,  not  by  a  pus-secreting  surface.  Syphilis  may 
simulate  a  papulosquamous  eczema,  but  its  lesions  are  larger,  more  dis¬ 
crete,  less  scaly,  and  of  a  darker  red  or  often  a  coppery  tint,  and  do  not 
itch.  Other  symptoms  of  the  disease  are  generally  present. 

Treatment.  Constitutional. — In  determining  the  character  of  this 
the  nature  of  the  cause  and  of  the  lesions  must  be  taken  into  consideration. 
The  digestive  condition  must  be  studied  with  especial  care,  such  foods 
excluded  as  seem  possible  factors  in  producing  the  disease,  over-feeding 
avoided,  and  any  tendency  to  constipation  relieved.  In  the  very  moist 
type  reasonable  limitation  of  the  fluid  intake  may  be  of  assistance,  this 
applying  both  to  fluid  between  feedings  and  excessive  dilution  of  the 
food.  If  the  digestive  condition  permits,  concentrated  feedings  may  be 
tried  (see  Yol.  I,  p.  149).  In  breast-fed  babies  an  analysis  of  the  milk 
should  be  made  to  determine  whether  any  ingredient  is  present  in  excess. 
In  obstinate  cases  in  breast-fed  children  suspected  of  being  allergic  in 
nature,  cutaneous  tests  of  the  infant  may  be  made,  and  proteins  to  which 
it  reacts  removed  from  the  diet  of  the  mother  (O’Keefe).1  In  thriving 
artificially  fed  babies  the  same  consideration  should  be  given,  and  the 
question  determined  whether  the  food  is  too  strong  in  some  particulai 
element  or  too  abundant  in  quantity.  A  great  many  infants  with  eczema 
are  over-fed.  In  older  children  some  radical  change  in  the  diet  may  be 
necessary.  The  total  amount  of  food  should  be  reduced  and  a  trial  may 
be  made  of  the  omission  of  eggs,  milk,  or  sugar,  or  the  diminution  of  the 
amount  of  starchy  food.  Naturally  care  must  be  taken  at  any  age  that 
the  alteration  of  the  diet  is  not  such  as  will  impair  the  general  nutrition. 
Based  upon  the  frequency  with  which  a  cutaneous  reaction  to  pi  oteins 
occurs  in  eczema,  Blackfan2  tried  with  success  in  older  children  e 
removal  of  all  or  some  of  the  animal  protein  from  the  diet  In  cases 
where  it  is  not  feasible  to  remove  cow’s  milk  from  the  diet,  and  especia  y 
in  the  presence  of  a  positive  cutaneous  reaction,  goat  s  mi  '  may  e 
tried  (see  Goat’s  Milk,  Vol.  I,  p.  108),  or  the  cow  s  milk  protein  may  be 
modified  by  peptonization  or  prolonged  boiling,  or  dried  milk  may  be 
given.  These  measures  may  result  in  cure.  In  addition  to  the  elimina¬ 
tion  of  the  offending  protein,  or  in  conjunction  with  it,  immunization  or 
desensitization  may  be  done.  The  method  for  accomplishing  this  as 
been  detailed  in  discussing  Allergy  (see  Vol.  I,  p.  7 54).  Jet  therapy 
carried  out  on  the  theory  of  protein-desensitization  is  often  disappointing, 

1  Jour.  Amer.  Med.  Assoc.,  1922,  LXXVIII,  483. 

2  Amer.  Jour.  Dis.  Child.,  1916,  XI,  441. 
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even  in  the  presence  of  a  positive  cutaneous  reaction.  In  this  respect 
our  experience  is  closely  in  accord  with  that  of  Corper.1 

In  some  cases  tonic  remedies  are  indicated,  even  though  the  children 
appear  to  bo  well-nourished.  Some  are  anemic  and  flabby,  and  will  be 
benefited  by  cod-liver  oil  or  iron.  In  obstinate  cases  arsenic  has  had  a 
reputation  greater  formerly  than  now.  It  has  seemed  to  me,  however,  of 
undoubted  benefit  in  certain  instances.  It  is  questionable  whether  it 
possesses  any  specific  properties.  Marfan2  recommends  removal  to 
high  altitudes.  Sojourn  at  the  seashore  helps  in  some  cases,  but  in 
others  appears  to  make  the  condition  worse.  Treatment  with  x-ray  or 
ultra-violet  light  is  seldom  curative  but  may  have  a  beneficial  effect  in 
allaying  such  symptoms  as  itching  and  excessive  moisture.  Based  on 
the  association  in  some  older  children  of  eczema  with  asthma  and  allied 
conditions,  recurrent  bronchitis,  or  recurrent  vomiting,  the  continued 
administration  of  an  alkali  is  to  be  recommended,  bicarbonate  of  soda  in 
full  doses  being  serviceable  for  this  purpose.  Free  action  of  the  kidneys 

is  to  be  maintained  by  the  ingestion  of  plenty 
of  water  and  the  administration  of  potassium 
citrate  or  potassium  acetate.  One  of  the  most 
important  forms  of  internal  medication  is  the 
use  of  purgatives.  In  infancy  a  course  of 
calomel  and  soda  or  other  purgative  may  be 
given  every  5  or  6  days,  and  is  sometimes 
very  efficacious.  To  older  children  the  same 
may  be  administered,  or  citrate  of  magnesia 
employed.  Pains  must  be  taken  that  on  inter¬ 
mediate  days  constipation  is  avoided  by  the 
administration  of  some  gentle  laxative,  such 
as  rhubarb  and  magnesium  sulphate ;  senna  and 
cascara;  milk  of  magnesia;  phenolphthalein, 
and  the  like.  (See  Constipation,  p.  130.)  In  certain  cases  especially  of 
the  moist  type  atropine  seems  helpful.  Thyroid  extract  has  also 
been  recommended  and  may  have  effect  in  cases  with  a  coincident 
hypothyroidism . 

Local  Treatment. — This  is  of  great  importance.  The  removal  of  all 
local  causes  is  to  be  secured,  such  as  irritation  by  the  clothing,  exposure 
to  cold  and  wind,  or  excessive  perspiration.  Scratching  must  be  pre¬ 
vented.  To  accomplish  this  some  mechanical  restraint  is  often  necessary. 
Pasteboard  splints,  or  those  constructed  from  wooden  tongue-depressors 
and  adhesive-plaster,  bound  around  the  elbows  are  very  useful  in  pre¬ 
venting  the  scratching  of  the  face,  although  the  child  can  still  accomplish 
his  purpose  to  some  extent  by  rubbing  with  the  upper  part  of  the  arm. 
Serviceable,  globular,  aluminum  mitts  (Fig.  450)  are  on  the  market, 
furnished  with  a  textile  cuff  to  tie  around  the  wrist.  I  have  found  these 
of  great  service.  In  eczema  of  the  buttocks  in  infancy  care  should  be 
taken  that  the  diapers  are  not  washed  with  soda,  or  ever  used  a  second 
time  after  merely  drying  of  the  urine.  Before  a  local  treatment  of  any 
part  is  given,  the  region  should  be  carefully  freed  of  crusts;  but  the 
employment  of  soap  and  water,  or  even  sometimes  of  plain  water  for  this 
purpose  or  for  bathing,  is  frequently  contra-indicated.  Starch-water  or  a 
solution  of  boric  acid  is  to  be  preferred;  or  some  oily  substance  such  as 
petrolatum  or  cold  cream  may  be  used  instead.  The  choice  of  applica- 

1  Amer.  Jour.  Dis.  Child.,  1925,  XXIX,  355. 

2Le  Nourrisson,  1923,  XI,  289. 


Fig.  450. — The  Hand-I-hold 
Babe  Mits  Applied. 
Courtesy  of  R.  M.  Clark  and  Co. 
Newton  Centre,  Mass. 
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tions  is  large,  and  must  be  made  according  to  the  condition  of  the  skin 
and  the  duration  of  the  disease.  When  the  eczema  is  in  its  most  acute 
stage  the  applications  should  all  be  of  a  sedative  nature.  Some  cases 
are  most  benefited  by  ointments  or  pastes,  the  latter  being  less  suited 
for  the  scalp  on  account  of  the  adhesion  to  the  hair.  Among  those 
serviceable  is  one  of  acid  boric  gr.  20  (1.3),  ung.  zinci  oxidi  oz.  1  (31); 
bismuth  subnitrate  dr.  1  (3.9),  ung.  aquae  rosae  oz.  1  (31);  or  Lassar’s 
paste  (p.  869).  Any  of  these  may  have  the  addition  of  menthol  1  to  2  gr. 
(0.065  to  0.13)  to  relieve  the  itching;  or  in  older  children  phenol,  gr.  5  (0.32), 
if  the  case  is  not  too  acute.  An  ointment  containing  calcium  chloride 
(6  per  cent.)  has  been  recommended  by  Lampronti.1  Whatever  dressing 
is  applied  must  be  in  sufficient  quantity  and  frequently  enough  renewed 
to  keep  in  constant  contact  with  the  part.  The  pastes  have  an  advantage 
in  this  respect,  in  that  they  are  thicker  and  more  adherent.  Upon  the 
face  it  is  best  to  have  the  remedy  spread  upon  a  linen  mask.  Elsewhere 
it  can  be  applied  thickly  upon  a  soft  cloth,  and  secured  with  bandages. 
Little  good  is  accomplished  by  merely  smearing  the  application  upon  the 
body  and  allowing  it  to  rub  off  promptly  on  the  clothing.  Some  cases 
do  not  tolerate  oils  well,  and  for  these  lotions  are  to  be  preferred.  Here 
there  is  a  choice,  among  others,  of  a  saturated  solution  of  boric  acid; 
equal  parts  of  lotio  nigra  and  lime-water;  one  of  bismuth  subcarbonate 
dr.  (1.9),  water  fl.oz.  1  (30);  or  calamine  gr.  20  (1.3),  zinc  oxide  gr. 
30  (1.9),  aqua  rosse  fl.oz.  1  (30).  Aqua  camphorae  may  be  used  as  a 
diluent  in  order  to  relieve  the  itching,  with  10  minims  (0.62)  of  glycerine 
added  to  prevent  too  rapid  drying.  The  affected  part  should  be  kept 
constantly  moist  by  wetting  cloths  with  the  lotion,  bandaging  them 
upon  the  diseased  areas,  and  renewing  frequently.  If  a  face-mask  is 
objected  to  by  the  family,  or  if  the  region  is  one  where  it  is  impossible  to 
use  bandages,  the  medicament  may  be  applied  in  the  form  of  a  mucilage 
and  allowed  to  dry  on;  such,  for  instance,  as  Pick’s  formula2  (tragacanth 
5,  glycerine  2,  boiling  water  100)  to  which  the  drug  selected  may  be 
added.  The  addition  of  2  per  cent,  of  boric  acid  aids  in  preserving  it.  To 
any  of  the  lotions  small  amounts  of  carbolic  acid  can  be  added  if  the  itch¬ 
ing  is  intense.  In  many  cases  of  vesicular  eczema  with  free  oozing, 
powders  are  still  better.  The  substances  already  mentioned  may  be 
employed;  or  such  combinations,  for  instance,  as  of  thymol  gr.  J4 
(0.016),  acid  boric  dr.  K  (1.9),  powdered  talc  oz.  1  (31);  or  of  camphor 
dr.  1  (3.9),  amylum  oz.  (15.5),  zinc  oxide  oz.  (15.5);  or  bismuth 
subcarbonate  gr.  20  (1.3),  talc  oz.  ^2  (15.5);  amylum  oz.  (15.5).  The 
use  of  crude  coal-tar  is  highly  recommended  by  White3  and  others,  and 
the  following  ointment  may  be  employed:  crude  coal-tar  and  powdered 
oxide  of  zinc  each  1  part,  corn-starch  and  petrolatum,  each  8  parts. 

For  the  less  acute  or  more  prolonged  cases  of  vesicular  eczema,  as  for 
those  rather  of  a  papular  or  squamous  form,  more  stimulating  treatment 
is  often  needed.  Here  the  preparations  of  tar  constitute  one  of  the  most 
efficacious  applications.  We  may  use  ung.  picis  liquidis  dr.  2  to  4  (7.8 
to  15.6),  ung.  zinci  oxidi  oz.  1  (31);  or  the  remedy  may  be  employed  with 
great  satisfaction  in  the  following:  oil  of  cade  fl.dr.  /2  (1.9),  flexible 
collodion  fl.oz.  1  (30).  The  mixture  may  be  painted  over  the  diseased 
region  and  allowed  to  dry.  It  does  not  need  to  be  removed,  but  lies  1 
should  be  applied  as  it  peels.  I  have  had  excellent  results  with  this.  n 


1  Riforma  med.,  1923,  XXXIX,  202. 

2  Arch.  f.  Dermat.  u.  Syph.,  1891,  XXIII,  633. 


3  Boat.’ Med.  and  Surg.  Jour.';  1918/CLXXVIII,  5;  Arch.  Dermat.  and  Syph.,  1921, 
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other  cases  tar  may  be  applied  as  a  lotion  (coal-tar  1,  tincture  of  soap- 
bark  6),  or  may  be  mixed  with  Lasar’s  paste  (p.  869).  In  the  pustular 
cases  one  of  the  best  remedies  is  the  combination  of  hydrargyrum  ammon- 
iatum  gr.  10  to  20  (0.65  to  1.3),  lanolin  and  petrolatum  each  oz.  ^ 
(15.5). 


HERPES  SIMPLEX 
(Fever  Blisters) 

The  nature  of  this  disease  is  not  clearly  understood.  It  may  perhaps, 
like  herpes  zoster,  be  connected  with  a  disorder  of  the  nerves.  The 
possible  relation  of  the  herpes-virus  to  that  of  encephalitis  has  been 
discussed  elsewhere  (see  Vol.  I,  p.  612).  The  causes  are  various,  among 
them  being  any  slight  febrile  disturbance;  cold  in  the  head;  indigestion; 


Fig.  451. — Herpes  Simplex. 

Unusually  well-developed  eruption  effecting  chiefly  the  region  of  the  chin.  From 
a  patient  in  the  Children’s  Hospital  of  Philadelphia. 

exposure  to  cold  winds;  or  excess  of  sunshine.  Often  no  cause  whatever 
can  be  discovered.  With  certain  diseases  there  is  a  special  tendency 
for  herpes  to  develop,  notably  here  being  croupous  pneumonia,  cerebro¬ 
spinal  fever,  and  malaria.  It  is  rare  in  typhoid  fever,  but  I  have  occasion¬ 
ally  observed  it. 

As  ordinarily  seen  the  symptoms  manifest  themselves  as  vesicles  of 
pin-head  or  slightly  larger  size,  closely  approximated  in  a  small  group,  and 
situated  upon  a  slightly  reddened  base  and  oftenest  upon  the  skin  close 
to  the  lips  or  the  neighboring  portions  of  the  face.  In  other  more  severe 
cases  the  group  is  larger  (Fig.  451),  or  there  are  several  of  them,  or  the 
eruption  may  occur  on  the  cheek,  the  mucous  membrane  of  the  mouth  or 
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throat,  or,  in  fact,  almost  any  portion  of  the  cutaneous  or  mucous  surface. 
(See  Herpetic  Stomatitis,  p.  18.)  Preceding  the  appearance  of  the 
vesicles  a  burning  sensation  may  be  experienced.  The  duration  of  the 
attack  is  a  few  days  or  a  week,  the  vesicles  tending  to  rupture  and  to 
form  crusts  which  fall  off  usually  without  scarring.  In  very  many  indi¬ 
viduals  there  is  a  peculiar  disposition  to  recurrence,  generally  in  the  same 
region,  and  this  persists  during  years.  The  diagnosis  is  readily  made 
from  the  appearance,  the  situation,  and  the  tendency  to  recur.  Herpes 
zoster  is  distinguished  by  the  location  along  the  course  of  the  nerves, 
and  by  the  pain. 

In  the  line  of  treatment  it  is  sometimes  possible  to  abort  an  attack  by 
painting  with  flexible  collodion,  dabbing  frequently  with  camphor-water, 
or  applying  sulphur  ointment.  If  the  vesicles  have  already  developed, 
zinc  ointment,  calamine  lotion  (p.  880),  or  boric  acid  and  camphor-water 
may  be  employed. 

HERPES  ZOSTER 


(Shingles) 

Etiology. — This  is  not  at  all  an  unusual  disease  in  early  life.  In  its 
nature  it  is  a  nervous  one,  depending  upon  an  inflammation  of  a  root- 
ganglion  or  the  sensory  nerve  connected  with  it,  the  eruption  being  merely 
the  cutaneous  manifestation.  The  causes  assigned  are  very  varied,  and 
the  disease  has  been  supposed  to  be  a  systemic  infection.  Apparently 
anything  which  can  produce  the  inflammation  of  the  ganglion  or  the 
nerve  may  act  as  the  cause.  The  possible  relationship  to  varicella  has 

been  discussed  under  that  topic  (Vol.  I,  p.  438). 

Symptoms. — These  consist  in  the  occurrence  of  neuralgic  pam, 
accompanied,  or  followed  in  a  few  hours  or  longer,  by  the  appearance  of 
vesicles  scattered  along  the  course  of  some  one  nerve  or  sometimes  more 
than  one.  The  vesicles  appear  upon  one  side  of  the  body  only  ,  very 
exceptionally  bilaterally.  There  may  be  considerable  burning  and  some 
degree  of  itching  experienced.  Very  frequently  in  children  the  pam  is 
only  slight  or  may  be  absent.  Sometimes  moderate  fever,  malaise  or 
nausea  precedes  the  eruption.  The  vesicles  are  split-pea  in  size,  grouped, 
and  situated  upon  a  pinkish-red  base.  They  are  for  the  most  pait 
discrete,  and  their  contents  become  turbid  and  dry  into  crusts,  peihaps 
preceded  by  rupturing.  The  crusts  persist  for  a  week  or  more  and  leave 
temporary  staining  of  the  skin.  Only  occasionally  does  suppura  ion 
occur,  the  result  of  irritation  by  the  clothing,  or  produced  in  other  ways. 
Although  the  eruption  may  involve  different  parts  of  the  body  varying 
with  the  case,  the  usual  situation  is  the  trunk,  in  the  course  o  ie  er 
costal  or  abdominal  nerves;  but  it  is  also  common  on  the  buttock  thigh, 
neck  and  forehead.  In  the  latter  situation  it  may  involve  the  eye. 
Very  often  in  adults  tenderness  of  the  skm  and  severe  neuralgic  pain 
may  continue  for  weeks  or  months  after  the  eruption  las  isappeare  , 
but  this  is  an  uncommon  occurrence  in  children,  and  the  diagnosis  s 
generally  easy.  Herpes  simplex  has  a  less  red  base,  usua  y  si 
vesicles,  and  is  unattended  by  sensory  symptoms  of  any  moment.  The 
treatment  in  children  seldom  needs  be  othei  than  local.  ,  • 

part  should  be  protected  from  irritation,  best  by  bandaging  afte ■  aPP^ng 
a  dusting-powder  of  oxide  of  zinc  and  starch.  Sometimes  t  1  y 
ment  of  menthol  in  some  form  is  serviceable. 
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PEMPHIGUS  NEONATORUM 

Etiology. — True  pemphigus  is  a  very  rare  disorder,  seen  after  the 
period  of  early  infancy,  and  need  not  receive  further  consideration  here. 
The  condition  designated  as  pemphigus  neonatorum  is  certainly  closely 
allied  to,  if  not  to  be  considered  a  form  of,  contagious  impetigo  ( impetigo 
bullosa).  It  is  an  infectious  and  somewhat  epidemic  and  contagious 
disorder  occurring  in  the  first  2  weeks  of  life,  and  apparently  dependent 
upon  some  pyogenic  microorganism,  oftenest  the  staphylococcus  aureus. 
Mellon,  Caldwell  and  Winans1  believe  the  source  of  infection  may  be  the 


Figs.  452,  453. — Pemphigus  Neonatorum. 

Infant  born  Jan.  19th  in  the  Maternity  Ward  of  the  Hospital  of  the  University  of  Penn¬ 
sylvania.  Normal  except  abrasion  of  right  ear.  Jan.  20th—  Slight  extension  of  crust¬ 
ing  from  ear  to  scalp.  Jan.  21. ■ — -Blebs  on  right  hand  and  wrist.  Jan.  22.  Entire  right 
side  of  scalp  involved,  with  skin  coming  off  in  places.  Jan.  23. — Extensive  desquamation 
over  scalp  and  cheeks  on  right  side.  Numerous  blebs  size  of  a  dollar  on  the  abdomen, 
many  of  them  confluent.  Jan.  24.— Photograph  taken  on  this  date.  Peeling  of  skin 
leaving  moist  surface  over  the  entire  back  and  to  some  extent  on  the  abdomen  and  face. 
Some  on  the  arms  and  legs.  Jan.  25.-  Hied. 


organisms  in  the  mother’s  milk.  It  is  possible  for  it  to  attack  others 
than  the  new-born,  as  seen  in  an  outbreak  of  37  cases  of  the  disease 
reported  by  Heinmuller,2  in  which  the  disease  spread  to  some  adults  with 
fatal  results. 

Symptoms. — The  malady  is  at  first  characterized  by  the  appearance 
of  scattered  bullae  increasing  in  size  to  Y2  inch  (1-3  cm.)  or  less  in  diameter, 
with  a  slightly  reddened  base,  and  seen  oftenest  at  first  upon  the  hands 
or  face.  These  bullae  rupture  in  a  few  days,  or  dry  and  form  crusts;  but 
in  some  cases  other  crops  continue  to  appear  of  larger  size,  and  fuse  with 

1  Amer.  Jour.  Med.  Sci.,  1925,  CLXIX,  419. 

2  Monatsschr.  f.  Kinderheilk.,  1916,  Orig.,  XIV,  7. 
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each  other  until  they  are  present  extensively  over  the  body.  The  skin 
of  the  affected  area,  from  which  the  epidermis  readily  strips,  is  now  in¬ 
flamed  and  of  a  raw,  red  appearance  (Figs.  452,  453).  The  general 
health  of  the  child  is  little  affected  at  first;  but  as  the  disease  progresses 
there  is  increasing  debility  and  weakness.  There  may  be  irregular  fever 
and  septic  symptoms. 

Another  variety  is  that  denominated  syphilitic  pemphigus,  also  a 
disease  of  the  new-born,  which  is  liable  to  involve  especially  the  palms 
and  soles,  although  the  bullae  may  appear  elsewhere  on  the  cutaneous 
surface.  It  occurs  only  in  weakly  wretched  infants  with  other  evidences 
of  hereditary  syphilis  (Vol.  I,  p.  661). 

Course  and  Prognosis. — The  prognosis  of  pemphigus  neonatorum 
is  always  uncertain.  In  the  milder  cases  occurring  in  infants  previously 
in  good  health,  recovery  takes  place  after  a  few  weeks.  The  more  severe 
cases  may  run  a  rapid  course  with  fever  and  septic  symptoms  and  termin¬ 
ate  fatally  in  a  week  or  less.  The  syphilitic  cases  always  die  in  a  few 
weeks. 

Diagnosis. — This  usually  offers  no  difficulty.  The  distinction  is  to 
be  made  between  the  non-syphilitic  and  the  syphilitic  forms  by  the  in¬ 
volvement  of  the  palms  and  soles  in  the  latter,  and  the  other  symptoms 
of  this  disease,  including  enlargement  of  the  liver  and  spleen.  Dermatitis 
exfoliativa  neonatorum  is  certainly  very  closely  allied  etiologically  to 
pemphigus  neonatorum,  and  the  two  conditions  may  occur  in  the  same 
epidemic,  or  an  infant  with  one  disease  may  show  a  change  of  this  into 
the  other.  The  clinical  appearances  are,  however,  different.  True 
pemphigus  is  to  be  distinguished  from  the  so-called  pemphigus  neona¬ 
torum  by  the  development  of  the  blebs  in  a  state  of  considerable  size 
from  the  beginning,  while  those  of  pemphigus  neonatorum  are  small  at 
first  and  grow  gradually  from  the  periphery. 

Treatment. — The  treatment  consists  in  opening  the  bullae,  protecting 
the  affected  parts,  the  application  of  an  oxide  of  zinc  and  starch  powder, 
or  the  use  of  oxide  of  zinc  paste,  a  weak  ammoniated  mercury  ointment 
(gr.  10:oz.  1)  (0.648:31),  or  a  boric  acid  ointment.  At  the  time  of 
renewing  of  the  applications  the  skin  should  be  washed  with  a  1:5000 
solution  of  corrosive  sublimate.  Gralka1  had  good  results  from  exposure 
to  artificial  sunlight. 


FURUNCULOSIS.  MULTIPLE  CUTANEOUS  ABSCESSES 

Etiology. — These  two  conditions  are  closely  allied  and  in  atypical 
cases  not  always  clinically  to  be  sharply  differentiated  from  each  other. 
Both  depend  upon  the  entrance  of  pyogenic  germs,  especially  the  staphy¬ 
lococcus  aureus,  into  or  beneath  the  skin.  Various  predisposing  causes 
exist.  There  is  an  individual  tendency  to  furuncles  seen  in  many  chil¬ 
dren,  otherwise  apparently  in  the  best  of  health;  but  generally,  especially 
in  cases  with  wide-spread,  numerous  small  suppurating  cutaneous  foci, 
there  is  a  discoverable  cause  of  some  sort.  There  may  be  evidences  oi 
indigestion  or  of  the  taking  of  improper  food;  or  the  subjects  may  oe 
poorly  nourished  or  debilitated  by  some  recent  disease,  as  typhoid  or 
other  fever;  or  there  is  a  local  irritation,  as  from  eczema  or  impetigo. 
The  multiple  subcutaneous  abscesses  of  infancy  occur  chiefly  in  marantic 

Sll  1)1 

Symptoms..— In  the  typical  furuncle,  or  boil,  the  hair-follicles  or 
sweat-glands  are  involved,  in  the  abscess  the  subcutaneous  tissue. 

1  Monatsschr.  f.  Kinderheilk.,  1922,  XXIII,  413. 
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former  may  occur  at  any  age;  be  small  or  large;  single  or  very  numerous. 
There  results  a  painful  induration  which  suppurates  and  has  a  central 
slough.  Multiple  subcutaneous  abscesses  are  peculiar  to  infancy; 
numerous,  wide-spread,  large  or  quite  small.  These  abscesses,  at  first 
perhaps  hard,  soon  become  soft  and  suppurating,  but  without  the  acumi¬ 
nated  character  of  the  boil  and  there  is  no  central  slough.  Intermediate 
between  these  two  are,  however,  the  very  numerous  cases  seen  principally 
in  infancy,  less  often  later,  with  wide-spread  small  suppurating  foci,  which 
have  no  special  resemblance  to  a  boil,  and  yet  do  not  occur  in  the  sub¬ 
cutaneous  tissue,  but  rather  consist  of  small  abscesses  or  ulcerations  in 
the  substance  of  the  skin  itself.  Considerable  constitutional  disturbance 
with  fever  attends  the  production  of  furuncles,  as  well  as  of  the  large  sub¬ 
cutaneous  abscesses;  while  the  small  numerous  abscesses  of  the  skin  itself 
generally  exhibit  but  little  fever,  and  the  constitutional  symptoms  are 
those  of  the  primary  disease. 

The  prognosis  of  these  purulent  processes  is  generally  good,  although 
it  not  infrequently  happens  in  the  case  of  very  wide-spread  and  constantly 
recurring  suppurating  foci  in  debilitated  infants  that  great  exhaustion 
and  even  death  follow. 

Treatment. — The  treatment  of  any  of  the  forms  consists  in  incision 
and  discharge  of  the  pus  as  early  as  possible.  Before  the  condition 
indicating  the  presence  of  pus  has  been  reached,  an  effort  should  be  made 
to  promote  absorption  by  the  application  of  ichthyol  ointment  (10  to 
15  per  cent.).  If  suppuration  seems  certain,  the  softening  of  the  skin 
may  be  hastened  by  hot  compresses  or  antiseptic  poultices.  When  there 
is  a  tendency  to  the  appearance  of  repeated  crops  of  suppurating  areas, 
tonic  remedies,  such  as  iron,  cod-liver  oil,  or  arsenic,  are  strongly  indicated, 
combined  with  regulation  of  the  diet  and  the  removal  in  general  of  any 
possible  cause.  Among  substances  recommended  for  a  supposed  specific 
action  are  yeast  and  calcium  sulphide.  It  seems  questionable  whether 
these  possess  any  real  value.  In  addition  the  neighboring  skin  should  be 
kept  as  aseptic  as  possible  by  the  washing  of  the  affected  region  daily 
with  a  bichloride  of  mercury  solution  (1 : 5000)  to  prevent  autoinoculation. 
For  severe  recurring  cases  vaccine  treatment  with  autogenous  vaccines 
should  be  tried. 


IMPETIGO  CONTAGIOSA 

Etiology.- — The  disease  is  an  infectious  one,  both  contagious  and 
autoinoculable,  and  depends  upon  the  action  of  some  of  the  pyogenic 
bacteria,  oftenest  the  staphylococcus  aureus  or  a  streptococcus.  It 
would  appear  from  the  studies  of  Sabouraud1  that  there  are  at  least  two 
forms.  The  most  frequent  and  most  contagious  is  that  described  by 
Tilbury  Fox.2  This  is  dependent  upon  a  streptococcus,  and  is  charac¬ 
terized  by  lesions  which  are  principally  vesicular  or  bullous  at  the  onset. 
The  second  form  is  that  of  Bockhart.3  It  is  less  frequent  and  less  con¬ 
tagious  than  the  other,  is  dependent  upon  the  staphylococcus  and  is 
pustular  from  the  start.  Flehme4  believes  that  an  organism  which  he 
calls  the  “  streptococcus  longus”  is  responsible  for  impetigo,  and  Farley 
and  Knowles,5  after  study  and  review  of  the  literature,  conclude  that  a 

1  Annales  de  dermat.  et  de  syphilogr.,  1900,  4  s.,  I,  62;  320. 

2  Brit.  Med.  Jour.,  1864,  I,  467. 

3  Monatsh.  f.  prakt.  Derm.,  1887,  VI,  450. 

4  Dermat.  Zeitschr.,  1920,  XXXI,  111. 

5  Arch.  Dermat.  and  Syph.,  1921,  III,  753. 


IMPETIGO  CONTAGIOSA 


895 


streptococcus  can  be  found  in  nearly  all  cases.  Impetigo  contagiosa 
occasionally  occurs  in  adults,  but  is  most  frequent  in  infants  and  young 
children.  Generally  several  children  in  a  family  are  attacked;  or  a  con¬ 
siderable  number  when  the  outbreak  is  in  an  institution  for  children. 
Although  entirely  healthy  subjects  may  suffer,  those  with  impaired 
general  health  are  most  likely  to  become  affected. 

Symptoms. — In  the  typical  form  of  the  disease  as  described  by  Fox, 
and  as  discussed  here,  the  lesions  usually  start  as  small  vesicles  or  vesico- 


Fig.  454. —  Impetigo  Contagiosa. 

( Hartzell ,  Diseases  of  the  Skin,  1917,  192.) 


% 


papules,  but  soon  increase  in  size,  perhaps  reaching  K  inch  (1.3  cm.)  in 
diameter.  They  are  not  fully  distended,  and  their  contents  become  a 
yellowish  sero-purulent  fluid,  and  later  dry  into  yellowish  ciusts  m  10m 
2  to  5  days  (Fig.  454).  The  crusts  are  commonly  described  as  seeming  to 
be  “stuck  on”  in  the  centre,  with  the  edge  slightly  raised.  The  eruption 
as  a  rule  develops  especially  on  the  face,  scalp  and  hands,  u  may 
spread  by  autoinoculation  to  other  regions,  particulai  y  ie  e§s>  ee 
and  forearms.  The  lesions  may  be  quite  numerous  or  ew  on  y,  an  are 
generally  discrete,  although  some  degree  of  coalescing  may  occur  w 
they  are  very  much  crowded.  Under  the  crusts  the  surface  is  moist 
and  red,  but  becomes  dry  after  these  have  fallen.  Very  slight  evidence 


896 


THE  DISEASES  OF  CHILDREN 


of  inflammation  is  seen  in  the  skin  surrounding  the  lesions.  There  is 
little  itching,  and  no  constitutional  symptoms  are  present,  the  glands 
in  the  neighborhood  of  the  lesions  may  become  inflamed. 

From  this  description  of  the  more  typical  cases  there  may  be  varia¬ 
tions  seen.  Sometimes  in  debilitated  children  the  deeper  portions  o 
skin  become  involved  and  ulceration  occurs.  In  other  cases,  by  con¬ 
fluence  of  several  lesions,  there  may  develop  a  raw  area  healing  in  the 
centre  but  with  a  circinate  and  extending  border  ( impetigo  circmata). 
There  is  also  a  bullous  form  seen  ( impetigo  bullosa)  in  which  the  lesions 
are  prone  to  remain  bullous  especially  on  the  extremities  and  the  gemta  s , 
and  in  some  cases  only  bullae  may  be  found,  at  times  as  large  as  an 
without  any  tendency  to  the  formation  of  crusts.  The  mucous 
membranes  are  occasionally  attacked  in  this  variety.  This  form  of  the 
disease  is  seen  oftenest  in  young  children  and  in  infants;  and  the  pem¬ 
phigus  neonatorum  (p.  892)  described  as  attacking  the  latter  is  probab  \ 

a  form  of  impetigo.  ^  .  .  ... 

Course  and  Prognosis.— In  the  ordinary  form  this  is  entirely 

favorable  under  treatment,  and  recovery  takes  place  in  2  or  3  weeks, 
but  the  course  may  be  much  prolonged  by  repeated  automoculation. 
The  bullous  form  is  often  very  tedious  and  may  terminate  fatally.  In 
cachectic  subjects  the  lesions  of  impetigo  may  assume  an  ecthymatous 
character,  the  inflammation  extending  deeply,  the  skin  being  imic 
infiltrated,  an  extensive  red  area  surrounding  the  lesion,  and  a  large  dark 

crust  forming  which  covers  deep  ulceration. 

Diagnosis. — The  diagnosis  of  typical  cases  of  the  ordinary  form  oi 
impetigo  is  generally  easy.  It  rests  upon  the  occurrence  in  several 
children  of  the  house;  the  position  of  the  lesions;  the  disposition  to 
spread  by  autoinoculation;  the  absence  of  much  itching;  and  the  forma¬ 
tion  of  thick  yellowish  “  stuck-on  ”  crusts.  Eczema  could  be  mistaken  for 
it,  but  exhibits  much  smaller  vesicles  and  crusts,  severe  itching,  and  dis¬ 
tinct  evidences  of  infiltration  and  edema  of  the  skin.  The  bullous  form  of 
impetigo  may  strongly  suggest  varicella.  It  differs  in  the  longer  course, 
the  greater  size  of  the  lesions;  and  the  absence  of  the  areola.  As  seen 
in  the  so-called  pemphigus  neonatorum  it  has  already  been  discussed. 

Treatment. — This  consists  in  opening  the  vesicles  and  bullse,  re¬ 
moving  the  crusts  by  warm  water  and  soap,  and  the  application  of  an 
antiseptic  ointment,  one  of  the  best  of  which  is  of  ammoniated  mercury 
(gr.  15  to  20)  (1  to  1.3):  oz.  1  (31).  This  should  be  kept  constantly 
applied.  Morrow1  paints  the  areas  with  20  per  cent,  silver  nitrate 
solution  after  removal  of  crusts  and  opening  the  lesions,  and  Smith  and 
Burky2  use  20  per  cent,  alcohol  to  which  5  per  cent,  of  gentian  violet 
has  been  added.  The  frequent  employment  of  a  lotion  of  corrosive  subli¬ 
mate  (1 : 5000)  or  washing  with  a  superfatted  sulphur  soap  is  also  of  benefit 
in  preventing  further  spread  of  the  disease.  Frequent  changing  of  the 
underclothing  is  of  importance.  In  the  bullous  form,  if  extensive,  a 
lotion  of  boric  acid  may  be  used  and  a  boric  acid  ointment  applied. 

NEVUS 

(Angioma;  Birth-Mark;  Mole) 

Classification  and  Symptoms. — Under  the  name  of  “nevus” 
are  included  several  varieties  of  congenital  growths  of  the  skin,  either 
vascular,  pigmented,  or  of  other  nature.  Of  these  the  most  important 

1  Jour.  Amer.  Med.  Assoc.,  1917,  LXIX,  176. 

2  Johns  Hopk.  Hosp.  Bull.,  1924,  XXXV,  78. 
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is  the  vascular  nevus.  It  is  either  seen  at  birth,  or  develops  soon  after, 
and  may  vary  greatly  in  size  and  character.  It  may  consist  of  very 
small  reddish  or  bluish  spots;  flat  or  slightly  elevated;  pin-head  size  or  a 
little  larger;  disappearing  on  pressure,  and  composed  of  a  group  of  small 
dilated  capillaries  (telangiectasis) .  A  larger  area  of  similar  nature  con¬ 
stitutes  the  well-known  “port-wine  stain/’  naevus  flammeus.  This 
may  be  of  varied  size  and  color,  and  occur  on  any  part  of  the  body, 
although  the  temples  and  cheeks  are  favorite  sites.  In  another  form 
of  nevus,  the  anigoma  cavernosum,  the  arterioles  are  decidedly  dilated, 
there  is  overgrowth  of  the  surrounding  connective  tissue,  the  affected 
area  is  elevated  above  the  skin  about  it,  and  the  color  is  purplish. 

The  pigmented  nevus,  or  mole,  is  oftenest  situated  on  the  face,  neck, 
or  back,  and  may  be  single  or  multiple,  of  varying  size,  and  flat  or 
hypertrophic.  Not  uncommonly  it  is  more  or  less  covered  by  coarse 
hair.  The  mole  is  composed  of  a  great  overgrowth  of  cuboidal  epi¬ 
thelial  cells  (nevus-cells)  in  the  cutis,  together  with  an  unusual  deposit 
of  pigment  in  the  rete  and  corium. 

Course  and  Prognosis.— The  prognosis  of  nevi  is  variable.  Some 
of  the  smaller  may  disappear  as  the  child  grows  older  It  is  a  possibility 
for  them,  under  the  influence  of  irritation,  to  develop  eczema  or  ulcera¬ 
tion;  while  in  other  cases  they  may  exhibit  rapid  extension  in  size  and 
undergo  a  malignant  transformation.  This  is  particularly  true  of  the 
thickened  nevi  of  a  cavernous  nature.  Moles  have  little  tendency  to 
alter,  but  the  hypertrophic  form  may  take  on  carcinomatous  changes. 
Port-wine  stains  offer  little  hope  of  spontaneous  improvement. 

Treatment. — This  belongs  rather  in  the  province  of  the  surgeon  or 
the  dermatologist.  The  small  vascular  nevi  and  the  moles  may  well 
be  let  alone  unless  in  a  position  where  they  are  a  source  of  disfigurement. 
Treatment  of  nevus  is  of  the  nature  which  will  produce  the  closing  of 
the  vessels  in  the  vascular  growths,  or  the  removal  of  the  pigment  in  the 
others.  Electrolysis  has  been  used  for  this  purpose,  or  more  recently 
the  application  of  carbonic  dioxide  snow.  Various  caustics  have  also 
been  used,  as  has  exposure  to  the  £-ray.  Radium  is  effective  in  the  vascu¬ 
lar  type  and  also  in  the  port-wine  stain.  In  the  latter,  too,  treatment 
with  the  Kromayer  lamp  will  sometimes  cause  eradication  of  the  mark. 
If  rapid  growth  of  the  vascular  nevus  or  mole  begins,  surgical  removal 
is  to  be  recommended. 


LENTIGO 

(Freckles) 

This  so  common  condition,  consisting  of  small  numeious  deposits  of 
pigment  in  the  skin,  is  a  matter  of  no  serious  importance,  but  often  a 
cause  of  mortification  to  children  and  especially  to  their  parents.  Free 
les  are  more  frequent  in  blondes,  are  usually  not  seen  before  the  age  9 
3  years,  and  tend  to  disappear  as  the  patient  grows  older,  although  this 
is  by  no  means  always  the  case.  They  develop  especially  m  summer, 
and  on  the  portions  of  the  body  exposed  to  the  sunshine  (p.  906,  Fig.  8). 
Prevention  should  be  attempted,  when  the  matter  is  of  sufficient  moment, 
by  the  employment  of  a  veil  and  a  broad-brimmed  hat.  ^or  leu 
removal  an  application  may  be  made  of  a  lotion  of  compound  tincture 
of  benzoin  and  glycerin  each  fl.dr.  H  (1.8)  and  aq  ros»  fl£oz.  3  (89) ,  or 
one  of  sodium  biborat.  dr.  1  (3.9)  acid  acet.  dil.  .oz.  /2  (  .  •  )»  T 
rosse  fl.oz.  (14.8).  Stronger  lotions  may  be  used  containing  bichloride 
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of  mercury  in  water  or  diluted  alcohol  (gr.  6  (0.39) :  fl.oz.  4  (118)),  but  with 
caution  lest  the  action  be  too  vigorous. 

CAROTINEMIA 

To  this  condition  Hess  and  Meyers1  call  attention,  although  it  has 
been  noted  in  Europe  for  some  years.2  It  has  also  been  reported  in  Japan 
(Hashimoto.)3  It  consists  of  a  yellow  discoloration  of  the  skin  and  urine 
following  the  ingestion  of  vegetables  or  other  foods  containing  large 
amounts  of  carotin.  There  are  no  other  symptoms.  Children  are  espe¬ 
cially  prone  to  it,  although  it  occurs  occasionally  in  adults.  There  is  a 
marked  individual  susceptibility,  some  children  developing  the  discolor¬ 
ation  readily  and  others  not  at  all  in  spite  of  the  administration  of  large 
amount  of  these  substances.  The  color  varies  from  a  canary-yellow  tinge 
to  a  deep  orange  in  marked  cases,  and  tends  to  appear  particularly  on  the 
palms,  soles,  forearms  and  the  nasolabial  folds.  The  sclera  is  never 
discolored.  The  blood-serum  shows  the  yellow  tint,  and  the  urine 
decidedly  so.  The  foods  which  contain  the  pigment  in  large  amounts 
are  carrots,  spinach,  egg-yolk,  oranges  and  squash.  Beets  possess  a 
pigment  (anthocyanin)  which  may  cause  a  red  discoloration  of  the  blood- 
serum  and  urine,  but  the  skin  is  not  affected  (Ruh  and  Garvin).4  The 
diagnosis  need  be  made  only  from  jaundice,  and  this  is  readily  done 
through  the  lack  of  discoloration  in  the  sclera  and  of  other  symptoms  of 
jaundice  such  as  itching,  slow  pulse  and  the  like.  The  treatment  consists 
simply  in  stopping  the  carotin-containing  foods,  after  which  the  color 
slowly  disappears. 

VERRUCAS 

(Warts) 

Classification  and  Symptoms. — Verruca  may  appear  in  two  forms: 
the  ordinary  wart  ( verruca  vulgaris ),  and  the  plane  wart  {verruca  plana 
juvenilis).  They  are  alike  in  structure,  exhibiting  hypertrophy  of  the 
papillae  with  an  overgrowth  of  connective  tissue.  The  process  starts 
in  the  rete.  They  appear  to  be  infectious  and  autoinoculable,  and  prob¬ 
ably  depend  upon  some  unknown  microorganism.  Beyond  these  facts 
the  cause  of  their  occurrence  is  unknown.  The  period  of  incubation 
is  probably  several  months. 

Verruca  vulgaris  appears  in  the  form  of  a  hard  elevation  of  varying 
size  and  height;  sometimes  flat;  sometimes  filiform,  or  partially  broken 
up  into  a  number  of  small  lobules.  There  may  be  one  or  numerous  warts. 
They  occur  especially  in  children  and  oftenest  upon  the  hands,  scalp  and 
face.  Frequently  a  single  wart  is  first  to  appear,  and  then  numerous 
others  in  the  vicinity.  They  produce  no  disturbance  except  that  they 
may  become  inflamed  by  mechanical  irritation.  Their  course  is  very 
uncertain.  Sometimes  they  grow  rapidly,  sometimes  only  very  slowly, 
and  they  may  last  for  months  or  even  years  and  may  then  disappear 
without  treatment. 

Verruca  plana  juvenilis  consists  of  a  pin-head  sized  or  sometimes  larger, 
fiat,  slightly  elevated,  and  round  or  irregularly  shaped  growth  of  a 
yellowish  or  pale-brownish  color.  The  warts  are  generally  very  numerous 
and  sometimes  confluent.  They  occur  chiefly  on  the  face,  hands  or 

1  Jour.  Amer.  Med.  Assoc.,  1919,  LXXIII,  1743. 

2  Editorial,  Jour.  Amer.  Med.  Assoc.,  1920,  LXXIV,  32. 

3  Jour.  Amer.  Med.  Assoc.,  1922,  LXXVIII,  1111. 

4  Ohio  State  Med.  Jour.,  1924,  XX.  736. 
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forearms.  Their  surface  is  more  delicate  than  that  of  the  common  wart, 
and  easily  injured  by  scratching.  They  are  frequently  found  associated 
with  the  ordinary  wart. 

Treatment.  The  treatment  frequently  presents  considerable  dif¬ 
ficulty.  Internally  arsenic  is  often  of  value  for  both  forms  of  warts, 
but  especially  in  the  juvenile  form.  Fox1  has  successfully  used  mercury 
internally  as  first  suggested  by  White,2  giving  34 
grain  (0.016)  of  mercurous  iodide  3  times  a  day, 
or  less  to  younger  children.  Locally  verruca 
vulgaris  may  be  treated  in  various  ways.  The 
wart  may  be  touched  daily  with  strong  nitric  acid, 
glacial  acetic  acid,  or  trichloracetic  acid,  taking 
care  that  the  fluid  does  not  spread  to  the  surround¬ 
ing  skin.  Freezing  with  carbonic  dioxide  snow  or 
exposure  to  the  £-ray  is  also  of  service.  A  less 
energetic  treatment,  suitable  also  for  the  plane 
wart,  is  an  ointment  of  salicylic  acid  (2  to  4  per 
cent.). 

ICHTHYOSIS 

Etiology  and  Pathology. — This  is  probably 
nearly  always  a  congenital  disorder,  although  it 
usually  does  not  become  apparent  until  about 
the  end  of  the  1st  or  2d  year  of  life.  Cases  show¬ 
ing  the  symptoms  severely  at  birth  are  rare.  A 
hereditary  and  familial  tendency  is  often  very 
evident.  In  its  anatomical  nature  the  condition 
is  rather  a  malformation  of  the  skin  than  a  disease. 

There  is  a  thickening  of  the  epidermis  due  to  an 
increased  formation  of  squamous  epithelial  cells, 
and  the  sweat-glands  and  sebaceous  glands  are 
diminished  in  number. 

Symptoms. — In  cases  of  average  severity 
these  consist  in  the  wide-spread  covering  of  the 
body  with  grey,  yellowish,  or  yellowish-brown 
scales,  loose  at  the  edges,  and  suggesting  the  scaly 
covering  of  a  fish.  The  localities  most  markedly 
affected  are  the  extensor  surfaces  of  the  extremi¬ 
ties  especially  the  lower,  and  the  trunk.  The 
flexor  surfaces  and  the  face  are  involved  to  a  much 
less  degree.  The  skin  is  harsh  and  dry  and 
somewhat  scaly  and  the  hair  is  dull  and  dry. 

The  palms  and  soles  are  smooth,  but  exhibit  deep  died  on  8th  day  of  life, 
furrows.  There  is  no  itching  or  other  subjective  (Hess  and  Schultz ,  Amer. 
symptoms.  The  disease  is  always  better  during 

the  summer-season. 

By  no  means  all  cases  answer  exactly  to  this  description.  In  some 
the  disorder  is  much  milder  and  exhibits  little  more  than  an  unusual 
roughness  of  the  skin  chiefly  on  the  back  and  extremities,  with  promi¬ 
nence  of  the  follicles,  and  with  the  scaliness  not  exceeding  a  slight  branny 
desquamation;  all  these  conditions  being  most  noticeable  in  the  winter- 
season,  at  which  time  eczema  is  prone  to  develop  as  a  complication.  On 

1  Amer.  Jour.  Dis.  Child.,  1922,  XXV,  55. 

2  Jour.  Cutan.  Dis.,  1915,  XXXIII,  738. 


Fig.  455. — Congenital 
Ichthyosis. 

Shows  the  thickened, 
hardened  and  fissured  skin 
with  epithelial  plates.  Child 


Jour.  Dis.  Children 1921, 
XXI,  359.) 
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the  other  hand,  in  the  more  severe  cases  the  scales  persist  in  the  form  of 
thick  plates  with  deep  furrows  in  the  skin  separating  them,  and  often 
with  fissures  near  the  joints;  the  flexor  surfaces  are  involved,  and  the 
scalp  and  face  are  rough,  dry  and  scaly.  In  some  of  these  cases  the 
appearance  of  the  patches  with  the  furrows  between  them  gives  rise  to 
the  appellation  “  alligator-skin  ” 

Rarely  the  new-born  infant  may  exhibit  ichthyosis  in  a  very  advanced 
stage  of  development  ( congential  ichthyosis).  In  this,  the  most  severe 
form  of  the  disease,  the  whole  surface  of  the  body  is  found  covered  at 
birth  with  thick,  plate-like  masses  of  scales  and  exhibits  numerous  fur¬ 
rows  and  fissures  (Fig.  455).  The  skin  is  dry  and  thickened  and  the 
normal  folds  largely  obliterated.  The  ears  and  nose  may  be  nearly 
closed  by  the  epithelial  scales;  ectropia  is  present;  nursing  is  difficult  or 
impossible  on  account  of  the  interference  with  opening  the  mouth,  and 
death  usually  takes  place  from  inanition  in  a  few  days  or  a  week.  A  less 
severe  degree  of  this  congenital  or  fetal  ichthyosis  may  be  observed  in 
which  life  continues  for  a  longer  time. 

The  course  of  ichthyosis  is  chronic,  and  the  disease  incurable, 
although  often  capable  of  being  much  benefited  by  treatment,  and  improv¬ 
ing  also  in  warm  weather  when  the  glands  of  the  skin  are  more  active. 
The  so-called  congenital  form  is  soon  fatal  except  in  the  mildest  cases. 
The  diagnosis  is  always  easy,  there  being  no  other  malady  resembling  it. 
I  have,  however,  known  an  unwary  and  over-zealous  health-officer  order 
an  ichthyotic  child  convalescing  from  scarlet  fever  to  be  kept  in  the 
room  on  account  of  the  continued  “ dangerous”  scaling. 

Treatment. — -Measures  must  be  employed  to  keep  the  skin  as  soft 
as  possible.  Warm  baths  should  be  taken  daily.  The  addition  of  bran, 
borax,  or  hyposulphite  of  soda  to  the  water  is  sometimes  of  service.  The 
bath  should  be  followed  by  inunction  with  any  bland  oily  substance. 
Internally  thyroid  extract  has  occasionally  been  found  of  temporary 
benefit,  although  in  the  majority  of  cases  there  has  been  no  relationship 
to  hyperthyroidism  demonstrated  by  the  discovery  of  low  basal  metabo¬ 
lism  (Talbot).1  Cod-liver  oil,  arsenic,  or  other  tonic  remedies  should  be 
given  if  the  health  is  below  normal. 

MOLLUSCUM  CONTAGIOSUM 

This  is  a  distinctly  infectious  disorder  seen  at  all  ages,  but  much 
oftenest  attacking  children,  and  sometimes  occurring  endemically  in 
schools  and  institutions.  The  nature  of  the  germ  is  not  known,  but  the 
disease  has  been  transmitted  by  experimental  inoculation.  The  lesion 
consists  of  small  masses  of  proliferated  epithelial  cells,  divided  into  lobu¬ 
les  separated  by  connective-tissue  septa.  The  upper  central  part  of  the 
growth  is  composed  of  white,  opaque  degenerated  epithelial  cells  which 
can  be  pressed  in  a  single  mass  from  the  opening  at  the  summit.  This 
constitutes  the  so-called  “molluscum-body.” 

Symptoms. — Clinically  the  lesion  appears  as  a  small,  shining, 
yellowish  or  whitish  nodule  of  pin-head  size  up  to  that  of  a  pea,  with  a 
minute  opening  at  the  slightly  depressed  centre  (Fig.  456).  The  nodules 
are  globular  or  flattened  elevations,  but  sometimes  pedunculated  and 
larger.  There  is  no  evidence  of  inflammation,  unless  the  growth  has 
been  irritated,  when  suppuration  may  occur.  As  a  rule  there  are  no  sub¬ 
jective  symptoms,  but  in  some  cases  there  may  be  itching.  The  nodules 
may  disappear  by  shrinking,  or  may  discharge  the  central  mass  and  dry 

1  Amer.  Jour.  Dis.  Child.,  1925,  XXIX,  770. 
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up;  although  more  frequently  they  run  a  chronic  course  and  last  an 
indefinite  period.  They  are  situated  oftenest  on  the  eyelids,  forehead, 
neck,  and  genitals,  but  may  occur  elsewhere.  Generally  only  about  a 
dozen  growths  are  present  at  one  time,  but  new  ones  continue  to  develop 
as  the  old  ones  disappear.  The  diagnosis  is  generally  easy.  It  is  to  be 
made  especially  from  warts;  molluscum  contagiosum  differing  from  these 
bodies  in  the  normal  skin  which  covers  the  growth,  and  in  the  depressed 
centre  with  punctiform  central  opening. 

Treatment. — This  is  generally  easy.  If  the  lesions  are  few  in 
number,  each  one  may  be  treated  by  incision  followed  by  expression  of 
the  central  mass,  and  then  a  cauterization  of  the  cavity;  or  trichloracetic 
acid  may  be  carefully  applied,  or  the  electric  needle  employed.  If  the 
growths  are  numerous,  an  ointment  of  sulphur,  or  one  of  ammoniated 
mercury  (4  per  cent.),  may  be  rubbed  in  vigorously  once  or  twice  a  day, 
or  a  0.8  per  cent,  dilution  of  liquid  formaldehyde  applied. 


Fig.  456. — Molluscum  Contagiosum. 

From  a  patient  in  'the  Children’s  Hospital  of  Philadelphia, 
seen  chiefly  on  the  eyelids  and  about  the  mouth. 


Scattered  lesions  are 
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The  subject  is  of  such  importance  that  justice  can  be  done  it  only  in 
works  upon  dermatology,  and  but  brief  mention  will  consequent  y  e 
made  of  it  here.  Some  of  the  various  manifestations  are  rare  and  ref¬ 
erence  to  them  may  be  omitted;  others  are  common  at  any  period  and 
some  oftenest  seen  in  early  life.  The  lesions  are  divided  into  those  which 
are  produced  directly  by  the  tubercle-bacilli;  and  others,  the  tuberculides, 
which  would  appear  to  be  the  result  of  the  action  of  the  toxin  of  tubercu¬ 
losis  present  in  the  body,  the  bacilli  themselves  not  being  demonstrable 
in  the  lesions.  The  histology  is  the  same  m  all  the  varieties,  and  is  that 
of  the  ordinary  tuberculous  nodule;  and  it  is  maintained  by  many  that 
all  of  them  are  in  reality  the  product  of  the  local  action  of  the  germs. 
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1.  Lupus  Vulgaris.  Etiology. — This  disease  often  begins  in  child¬ 
hood;  is  seen  most  frequently  among  the  poor;  and  is  not  often  observed 
in  this  country,  although  common  in  Europe.  A  debilitated  condition 
of  health  predisposes  to  it,  as  does  the  occurrence  of  some  one  of  the 
infectious  diseases.  In  a  large  proportion  of  cases  tuberculosis  existed  in 
the  parents,  or  had  been  present  elsewhere  in  the  body  of  the  patient. 

Pathology. — The  germ  reaches  the  skin  through  one  of  several  ways; 
either  by  direct  local  infection  from  a  tuberculous  source  in  the  patient's 
body,  or  outside  of  it;  or  by  the  blood  current.  Which  is  the  most  fre¬ 
quent  method  is  still  a  subject  of  discussion.  The  histological  process 
consists  in  the  deposition  around  a  blood-vessel  of  granulation-tissue 
with  giant  cells;  and  with  tubercle-bacilli  present  in  very  scanty  numbers, 
or  discovered  only  by  inoculation.  The  nodules  are  situated  in  the  papil¬ 
lary  layer  or  deeper  in  the  skin. 

Symptoms. — Clinically  the  lesion  appears  as  a  brownish-red,  flattened, 
slightly  elevated,  indurated  area.  Examination  shows  that  this  is  com¬ 
posed  of  small  confluent  nodules  of  pin-head  size,  or  slightly  larger. 
These  constitute  the  characteristic  feature  of  the  disease.  The  brownish- 
red  color  and  the  nodular  character  are  well  revealed  if  a  flat  piece  of 
glass  is  pressed  upon  the  patch.  As  time  passes  the  surface  of  the  dis¬ 
eased  region  may  become  ulcerated  and  crusted,  or  may  exhibit  a  develop¬ 
ment  of  cicatricial  tissue,  or  the  process  may  result  in  a  warty  growth 
oftenest  situated  upon  the  extremities.  The  patches  are  most  com¬ 
monly  single,  but  may  be  several  in  number,  and  especially  after  acute 
infectious  fevers  may  be  numerous  over  the  body.  The  disease  appears 
most  frequently  on  the  face,  particularly  on  the  end  of  the  nose  or  on  the 
cheeks;  but  any  part  of  the  cutaneous  surface  may  be  involved.  The 
mucous  membranes,  too,  principally  of  the  nose  and  mouth,  may  be 
attacked  primarily  or  secondarily. 

Course  and  Prognosis. — The  course  is  very  slow,  perhaps  years 
being  required  to  produce  a  patch  of  much  size.  There  are  periods,  too, 
in  which  the  growth  is  quiescent.  The  lesion  extends  gradually  from  the 
periphery  by  the  production  there  of  fresh  nodules,  and  if  neglected  may 
cause  extensive  destruction  of  tissue,  with  formation  of  disfiguring 
scars.  This  scar-tissue  is  the  result  of  the  effort  of  the  lesion  to  heal 
spontaneously;  but  fresh  infiltration  is  likely  to  appear  in  it.  The  prog¬ 
nosis  on  the  whole  is  unfavorable,  improvement  taking  place  only  after 
long-continued  and  persistent  treatment.  It  is  best  in  children  because 
of  the  lesser  degree  of  advancement  of  the  case  when  coming  under 
observation.  There  is  always  the  possibility  of  tuberculosis  developing 
elsewhere  in  the  body,  if  not  already  present. 

Diagnosis. — The  recognition  of  the  disease  rests  upon  the  long  continu¬ 
ance  of  the  lesion  and  the  discovery  of  the  characteristic  lupus  nodules. 
The  latter  serve  to  distinguish  lupus  from  some  forms  of  cutaneous 
syphilis. 

Treatment. — This  is  a  matter  best  placed  in  the  hands  of  a  derma¬ 
tologist.  Various  remedies  have  been  employed,  including  the  use  of  the 
:r-ray;  ultra-violet  light;  excision;  cauterization,  and  the  injection  of 
tuberculin.  The  choice  of  these  depends  largely  upon  the  character  and 
position  of  the  lesion.  Probably,  when  possible,  early  excision  is  to  be 
preferred. 

2.  Scrofuloderma.  Etiology. — By  this  title  may  be  designated 
the  lesions  of  the  skin,  of  an  actual  tuberculous  nature,  which  depend 
upon  the  presence  of  tuberculosis  in  an  adjacent  lymphatic  gland  or 
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portion  of  osseous  tissue,  the  skin  being  directly  infected  from  these  foci; 
or  which  less  often  develop  independently  of  any  such  focus.  The  lesions 
may  occur  at  any  age,  but  oftenest  in  early  life,  and  even  in  early  infancy. 
They  consist  of  localized  tuberculous  infiltrations,  with  numerous  giant- 
cells  and  very  few  discoverable  tubercle-bacilli. 

Symptoms. — When  connected  with  tuberculous  bone  or  lymphatic 
glands,  the  lesions  appear  as  hard,  pointed  swellings  of  the  skin  of  a 
purplish-red  color;  or  they  may  develop  as  subcutaneous  tuberculous 
infiltrations  occurring  independently  of  any  underlying  primary  lesion. 
The  mass  soon  softens,  flattens,  and  opens  by  one  or  several  small  ulcers 
covered  with  pale,  semi-translucent,  soft  granulations.  When  more 
than  one  they  are  connected  by  sinuses  with  each  other  as  well  as  with 
any  underlying  tuberculous  focus  present.  The  area  grows  in  extent 
by  the  enlargement  of  the  ulcer,  or  by  the  formation  of  new  ones  with 
overhanging  edges  and  with  purple-red,  thin,  and  often  undermined 
skin  between  them.  The  lesions  are  found  oftenest  in  the  neck  and 
groins,  or  upon  other  positions  where  caseous  glands  or  necrotic  bone 
exists.  In  infants  they  are  seen  most  frequently  on  the  face. 

The  course  of  the  disease  is  very  chronic.  There  is  little  tendency 
to  healing  shown  unless  the  cause  is  removed,  any  scar-tissue  which 
forms  being  very  likely  to  break  down  again  after  a  short  time. 

The  diagnosis  is  usually  easy,  based  upon  the  symptoms  described, 
together  with  the  presence  of  neighboring  tuberculous  foci,  and  the 
association  of  such  conditions  as  blepharitis,  keratitis,  purulent  otitis 
and  rhinitis,  and  the  like. 

Treatment. — This  consists  primarily  in  removing  any  underlying 
osseous  or  glandular  disease  present.  The  employment  of  the  £-ray 
is  often  of  benefit  to  the  cutaneous  lesion,  as  is  also  the  application  of 
iodoform  or  boric  acid  preparations;  and  treatment  with  tuberculin 
has  been  employed.  Of  greatest  importance  is  the  improvement  of 
the  general  health  by  suitable  climatic,  dietetic,  and  hygienic  measures, 
and  by  the  administration  of  cod-liver  oil.  Heliotherapy  and  ultra¬ 
violet  radiation  may  be  tried. 

3.  Lichen  Scrofulosortjm.— The  title  designates  a  form  of  cutane¬ 
ous  tuberculous  disease  seen  especially  in  children,  but  rare  in  this  country. 
It  is  one  of  those  generally  called  a  u tuberculide;”  without  evidence 
of  tubercle-bacilli  in  the  lesion,  although  the  presence  of  these  has  been 
claimed  by  a  number  of  investigators.  It  sometimes  follows  an  attack 
of  one  of  the  exanthemata.  Frequently  other  forms- of  tuberculosis  are 
readily  discoverable;  and  even  when  not,  the  presence  of  lichen  scrofu- 
losorhm  is  an  indication  that  tuberculosis  probably  exists  elsewhere  in 
the  body.  The  condition  is  believed  to  be  produced  by  the  toxin  ol 

tuberculosis.  ,  £  . 

Symptoms. — The  disease  is  characterized  by  the  appearance  ol  pin¬ 
head  sized  nodules  of  a  yellowish-brown  or  reddish  color,  firm,  but  little 
elevated,  and  occurring  isolated  or  oftener  in  patches  up  to  1  oi  2  inches 
(2.5  to  5.1  cm.)  in  diameter.  There  may  be  a  great  many  or  a  limited 
number  of  such  groups.  We  have  seen  the  number  increase  great  y 
within  less  than  24  hours  following  the  intracutaneous  injection  ol 
tuberculin.  The  basis  of  each  nodule  is  a  hair-follicle;  the  summit  may 
be  slightly  scaly.  The  nodules  are  seen  on  the  trunk,  and  are  unpio  ac¬ 
tive  of  subjective  symptoms.  .  „  ...  . 

The  course  is  very  chronic.  It  may  continue  for  months  without 

change  and  may  last  for  years.  The  original  patches  gradually  disappear, 


904 


THE  DISEASES  OF  CHILDREN 


usually  without  trace,  but  new  ones  develop.  The  prognosis  is  good  in 
cases  under  treatment.  The  diagnosis  rests  upon  the  occurrence  on 
the  trunk,  the  absence  of  itching,  the  age  of  the  patient,  and  often  the 
evidence  of  tuberculosis  elsewhere  in  the  body.  Treatment  consists  m 
improving  the  general  health  especially  by  cod-liver  oil,  and  in  the  applica¬ 
tion  of  an  ointment  containing  thymol  or  subacetate  of  lead. 

4.  Acne  Scrofulosorum  ( Papulo-necrotic  tuberculide',  Acne  neca oticu) . 
This’ is  an  affection  not  common  in  this  country,  allied  to  the  lichen 
scrofulosorum  described  and  often  associated  with  it.  It  is  uncertain 
whether  the  condition  is  a  toxic-tuberculide  or  produced  directly  by  the 
tubercle-bacillus.  It  has  sometimes  followed  one  of  the  infectious  fevers. 
The  lesions,  which  continue  to  appear  in  crops,  differ  from  those  of  lichen 
in  that  they  occur  on  the  face  and  extremities,  instead  of  the  trunk,  are 
larger  in  size;  firm,  hard,  papular,  bluish-red,  and  crusted  at  the  summit, 
due  to  the  development  there  of  a  small  ulcer.  The  process  consists  in 
an  inflammation  of  the  hair-follicles.  The  circulation  in  the  extremities 
is  poor  and  the  hands  and  feet  blue  and  cold.  Other  tuberculous  manifes¬ 
tations  are  nearly  always  present.  The  course  of  the  disease  is  very 
chronic,  and  as  the  lesions  heal  small  scars  remain.  Under  treatment  the 
eruption  disappears,  but  is  liable  to  return  especially  in  the  winter-season. 
The  treatment  consists  in  the  ordinary  methods  employed  for  the  improve¬ 
ment  of  the  general  health  in  tuberculosis  and  the  use  of  some  antiseptic 
application. 

RING-WORM 

(Tinea) 

Etiology. — The  parasitic  disorder  bearing  the  name  of  ring- worm  was 
once  supposed  to  depend  upon  a  single  species  of  vegetable  micro¬ 
organism.  It  has,  however,  been  shown  by  Sabouraud1  that  there 
are  more  than  40  species  of  fungus  belonging  to  the  same  family  which 
are  capable  of  producing  the  disease  in  some  form.  For  practical  pur¬ 
poses  in  this  connection  but  2  genera  need  be  mentioned :  the  microsporon 
Audouini,  or  other  species  of  this  genus,  a  small-spored  fungus;  and  the 
tricophyton,  a  large-spored  fungus.  The  latter  is  further  divided  into 
endothrix  and  ectothrix,  according  as  the  fungus  is  found  within  the  shaft 
of  the  hair,  or  on  its  surface.  The  species  of  the  parasite  varies  with  the 
locality.  On  the  scalp  the  microsporon  is  the  cause  in  the  large  majority 
of  instances,  perhaps  90  per  cent.;  while  elsewhere  on  the  body  the  trico¬ 
phyton  is  nearly  always  the  active  agent.  The  age  of  the  patient  has  a 
predisposing  influence  in  determining  the  locality;  ring-worm  of  the  s^alp 
being  largely  limited  to  children,  especially  between  the  ages  of  5  and  10 
years,  and  seen  rarely  after  puberty;  while  ring-worm  of  the  body  can 
occur  at  any  age,  although  oftenest  in  children. 

Ring- worm  is  distinctly  contagious  from  one  patient  to  another,  either 
directly  or  through  clothing,  articles  of  the  toilet,  and  the  like,  its  primary 
source  being  not  infrequently  some  of  the  domestic  animals.  The  micro¬ 
sporon  Audouini  is  a  human  species,  but  occasionally  other  species  of  this 
genus  may  be  acquired  from  the  dog,  cat,  or  horse,  producing  ring-worm 
of  the  scalp  and  occasionally  of  other  parts.  The  tricophyton,  the  most 
frequent  cause  of  ring-worm  of  the  body,  is  very  commonly  acquired 
from  other  animals,  as  the  cat,  horse  or  dog. 

1  Les  Toignes,  1910. 
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Fig.  457. — Ringworm  (Tinea  Tonsurans)  of  somewhat  Inflammatory  Type. 

( Stelwagon ,  Diseases  of  the  Skin,  Sth  Ed.,  11/1.) 

cut,  in  their  lack  of  elasticity  and  their  softness  when  felt  with  the  finger, 
and  in  that  they  point  irregularly  in  different  directions.  .  They  ca^ 
very  readily  pulled  out  with  forceps.  Sometimes  the  hairs  have  been 
broken  off  close  to  the  skin,  producing  the  “ black-dot  variety  of Ring¬ 
worm.  The  degree  varies  to  which  scaling  occurs.  It  may  be  so 
abundant  that  the  stumps  of  the  hair  are  largely  concealed,  or  so  little 
that  it  is  scarcely  apparent.  Occasionally  in  some  of  the  latter  cases  no 
hair-stumps  at  all  may  be  detected  except  around  the  edges,  and  tie 
condition  may  suggest  alopecia  areata  ( tinea  deccdvans).  Sometimes  m 
flammation  is  set  up  in  the  patch,  producing  deep-seated,  boggy,  sup 
purating  lesions  ( tinea  kerion )  which  perhaps  breax  down  and  lesuit  m 

abscess. 


Pathological  Anatomy. — The  growth  of  the  fungus  starts  in  the 
epithelium  and  results  in  a  patch  of  greyish  scales;  and  later,  if  the  scalp 
is  the  seat  of  the  lesion,  spreads  to  the  hair-follicles  and  the  hair.  Micro¬ 
scopic  examination  of  the  hair  after  previous  treatment  with  liquor 
potassae  reveals  the  characteristic  spores  and  mycelial  threads,  the 
number  and  size  of  these  depending  upon  the  species. 

Symptoms. — Clinically  the  disease  as  seen  in  children  is  divided 
into  (1)  Tinea  tonsurans,  or  ring-worm  of  the  scalp  and  (2)  Tinea  circinata, 
or  ring-worm  of  the  general  surface. 

1.  Tinea  Tonsurans. — In  this  extremely  common  affection  there  are 
found  one  or  more  rounded  grey  scaly  spots  from  a  fraction  of  an  inch 
up  to  2  inches  (5.1  cm.)  or  more  in  diameter,  which  are  partially  denuded 
of  hair  and  exhibit  a  number  of  broken-off,  opaque,  brittle,  thickened, 
hair-stumps  (Fig.  457).  These  differ  from  healthy  hairs  which  have  been 
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2.  Tinea  circinata. — The  lesions  here  are  situated  oftenest  upon  the 
face,  neck,  hands  and  forearms,  rarely,  on  the  palms  and  soles,  and  may 
occur  with  or  without  involvement  of  the  scalp.  The  lesions  appear  as 
scaly,  pink,  slightly  elevated  and  distinctly  circumscribed  small  spots. 
These  enlarge  into  ring-shaped  areas  by  extension  of  the  periphery,  this 
being  a  trifle  elevated  and  reddened  in  color,  while  the  centre  is  paler  or 
whitish  and  very  slightly  scaly,  the  result  of  the  healing  process  going  on 
there  (Fig.  458).  There  are  usually  only  1  or  2  patches,  but  the  number 
may  reach  10  or  more.  They  vary  in  size  from  y2  inch  (1.3  cm.)  up  to 
several  inches  in  diameter.  When  numerous  and  close  together  some  con¬ 
fluence  may  occur;  but  generally  they  are  discrete.  Considerable  itching 
may  at  times  be  present.  Variations  may  be  seen  from  this  description; 
in  some  cases  the  periphery  being  more  inflammatory,  with  papules  and 
vesicles;  rarely  a  double  ring  being  observed;  sometimes  the  centre  show¬ 
ing  little  tendency  to  healing;  or  the  whole  area  being  inflammatory. 


Fig.  458. — Ringworm  of  the  Body. 

Showing  the  rather  uncommon  occurrence  of  a  double  ring.  Illustration  also  shows  a 
marked  example  of  freckles.  ( Stelwagon ,  Diseases  of  the  Skin,  8th  Ed.,  1163.) 

Decided  inflammation,  as  in  the  tinea  kerion  of  the  scalp,  is  of  uncommon 
occurrence.  The  tricophyton  sometimes  but  not  often  attacks  the  nails; 
which  grow  opaque,  rough,  thick  and  brittle. 

Course  and  Prognosis. — The  extension  of  tinea  tonsurans  is  gener¬ 
ally  rather  slow,  several  weeks  or  months  being  required  before  the 
patches  reach  their  full  development.  After  this  little  change  may  take 
place,  or  new  spots  may  appear;  or  confluence  may  occur  between  the 
affected  areas  until  much  of  the  scalp  is  involved.  The  ultimate  prog¬ 
nosis  is  good,  but  the  time  when  recovery  will  be  accomplished,  even 
under  treatment,  is  most  uncertain.  Untreated  cases  may  last  for  years. 
The  disease  finally  disappears,  and  the  hair  grows  again  as  the  patient 
reaches  puberty.  When  the  eruption  is  limited  to  a  few  areas  and  treat¬ 
ment  is  energetically  and  faithfully  carried  out,  recovery  may  take  place 
m  a  few  months,  but  often  a  year  may  be  required.  The  disease  is  most 
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.amenable  to  treatment  when  dependent  upon  the  ectothrix  variety  of 
the  tricophyton.  The  occurrence  of  kerion  is  often  curative. 

Tinea  circinata  likewise  develops  rather  slowly  and  the  patch,  after 
reaching  its  maximum  size,  tends  to  remain  stationary  for  a  time  and 
then  to  disappear.  Treatment  is  usually  efficacious  after  a  few  days  or 
weeks.  Recovery  from  both  forms  of  tinea  is  usually  without  any  per¬ 
manent  trace  of  injury  remaining. 

Diagnosis. — The  recognition  of  tinea  circinata  is  generally  easy, 
based  upon  the  circinate  character  with  the  pale  healing  centre.  A  micro¬ 
scopic  examination  will  settle  all  doubtful  cases.  The  diagnosis  of 
tinea  tonsurans  is  always  easy  in  typical  cases,  the  combination  of  scali¬ 
ness,  loss  of  hair,  and  broken  hair-stumps  being  characteristic.  At  times, 
however,  confusion  can  arise,  especially  with  alopecia  areata  and  favus. 
The  former  never  exhibits  any  broken  stumps,  and  the  skin  is  smooth 
and  shining.  Favus  does  show  broken  hair-stumps  and  baldness,  but  is 
recognized  by  the  sulphur-yellow,  cup-shaped  crusts.  The  scaling  and 
loss  of  hair  in  seborrhea  is  duffuse  and  without  broken  hairs.  Psoriasis 
produces  rounded  patches,  but  they  are  more  widely  scattered  and  with¬ 
out  the  characteristics  of  tinea.  The  inflammatory  type  of  tinea  ton¬ 
surans  may  suggest  inflammations  of  other  nature,  especially  eczema,  but 
there  is  not  in  these  latter  the  localized  loss  of  hair  with  little  stumps 
remaining. 

Treatment. — Tinea  circinata  is  usually  easily  cured.  Any  scaliness 
should  be  removed  with  soap  and  water  and  the  ring- worm  treated  with 
a  parasiticide.  One  of  the  best  is  tincture  of  iodine,  strength  for 
children,  painted  on  the  spots  daily  for  3  or  4  days.  If  the  disease  is  on 
a  situation  where  the  iodine  would  be  disfiguring,  a  lotion  of  bichloride 
of  mercury  (0.5  per  cent.)  may  be  dabbed  on  the  spots  several  times  daily, 
or  an  ointment  applied  consisting  of  precipitated  sulphur  dr.  (1.9) 
with  Lassar’s  paste  (p.  869)  oz.  1  (31). 

Treatment  for  tinea  tonsurans  is  well  known  to  be  exceedingly 
troublesome  and  discouraging,  although  generally  successful  if  persisted 
in.  The  slowness  in  obtaining  a  cure  depends  upon  the  difficulty  in 
making  the  remedies  penetrate  deeply  into  the  hair  follicles.  The  hair 
should  be  cut  close  or  shaved  over  the  entire  head  and  kept  so;  or,  if  this 
cannot  be  done,  then  certainly  over  and  in  the  neighborhood  of  the 
patch,  although  the  spread  of  the  disease  is  more  difficult  to  control  if 
the  latter  plan  is  adopted.  The  scalp  should  be  washed  with  soap  and 
water,  an  antiseptic  soap  being  often  preferable,  and  all  broken  or  loose 
hairs  be  pulled  out  with  forceps,  and  after  this  the  parasiticide  should  be 
applied  and  well  rubbed  in  for  5  or  10  minutes.  This  should  be  repeated 
once  or  twice  daily.  To  prevent  the  spread  of  the  infection  to  othei 
children,  the  patient  should  wear,  covering  the  scalp,  a  close-fitting  cap 
of  some  material  which  can  be  boiled;  and  the  greatest  care  should  be 
taken  that  all  the  soap,  towels,  hair-brushes  and  other  toilet-articles 
are  individual  ones.  The  remedies  which  have  been  presciibed  aie 
very  numerous.  Among  those  most  frequently  recommended  may  be 
mentioned  ointment  of  sulphur  (gr.  30  (1.9)  or  more:  oz.  1  (31)),  tincture 
of  iodine;  ointment  of  iodine  (dr.  to  1  (1.8  to  3.9)  :oz.  1  (31)) ,  ointments 
with  oil  of  cade  or  other  tarry  substance,  or  of  ammomated  mercury, 
salicylic  acid,  or  chrysarobin.  The  last  must  be  used  caiefuily  to  a\pid 
undue  irritation.  A  moderate  degree  of  this  is,  however,  benencia  , 
as  it  sets  up  an  inflammation  in  the  interior  part  of  the  follicles,  and.  the 
diseased  hair  drops  out.  The  strength  of  the  preparation  used  shou  a 
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vary  with,  the  age  of  the  child,  the  duration  and  extent  of  the  disease,  and 
the  amount  of  reaction  which  is  produced.  Strickler1  has  used  success¬ 
fully  a  vaccine  made  from  cultures  of  the  trichophyton. 

Probably  by  all  odds  the  most  efficacious  treatment  for  tmea  tonsurans 
is  the  employment  of  the  x-ray,  as  first  recommended  by  Sabouraud  and 
Noire.2  This  method  must,  of  course,  be  used  by  one  expert  in  its  appli¬ 
cation.  By  means  of  it  depilation  is  produced  readily,  the  fungus  coming 
out  with  the  hair,  and  complete  cure  may  be  obtained  in  from  3  to  4 
months.  Only  one  such  treatment  is  generally  needed,  unless  the  disease 
is  wide-spread.  Wffiile  the  hair  is  falling  after  the  treatment,  an  ointment 
containing  a  mild  parasiticide,  such  as  sulphur  or  ammoniated  mercury, 
may  be  applied  to  the  scalp  daily,  in  order  to  prevent  the  redevelopment 
of  the  lesion  from  any  infected  hairs  which  may  have  chanced  to  remain. 

FAVUS 
(Tinea  Favosa) 

Etiology.— This  is  a  rare  affection  in  this  country,  seen  chiefly  in 
immigrants  from  Russia,  Poland,  or  any  other  lands  where  it  is  very 
common.  Lack  of  cleanliness  is  a  prominent  predisposing  cause.  It 
may  appear  at  any  age,  but  it  is  uncommon  for  it  to  begin  on  the  scalp 
after  puberty.  It  is  dependent  upon  a  mould-like  fungus,  the  Achonon 
Schonleinii,  and  is  decidedly  contagious,  although  less  so  than  ring-worm. 
It  may  be  acquired  from  other  persons,  or  from  certain  animals,  among 
them  dogs,  cats,  mice,  rabbits,  fowls,  and  less  often  horses  and  cattle. 

Pathological  Anatomy. — The  fungus  consists  of  mycelium  and 
spores  which  first  develop  in  the  upper  part  of  the  hair-follicles,  and 
spread  to  the  neighboring  epidermal  portion  of  the  skin.  After  a  time 
it  breaks  through  the  upper  layer  of  the  epidermis  and  produces  a  cup- 
shaped  cavity  filled  with  a  sulphur-yellow  mass.  The  hair-shaft  is  in¬ 
vaded  likewise,  although  not  to  the  degree  seen  in  tinea  tonsurans.  The 
hair  falls  out  and  often  the  follicles  atrophy  and  the  growth  of  new  hair  is 
permanently  prevented.  The  parasitic  nature  of  the  disorder  can  be 
readily  discovered  by  the  microscope,  a  portion  of  the  crust  having  been 
previously  soaked  in  liquor  potassse  for  a  few  minutes. 

Symptoms. — The  disease  in  children  attacks  usually  the  scalp. 
Here  it  first  appears  as  one  or  more  small  yellowish  points  which  soon 
enlarge  and  become  sulphur-yellow  cups,  from  the  depressed  centre  of 
each  of  which  a  hair  projects.  The  spot  grows  slowly,  reaching  the  size 
of  a  small  pea.  Gradually  in  cases  of  long  duration  the  cups  become 
more  or  less  confluent  into  yellowish  crusts  of  an  inch  (2.5  cm.)  or  more 
in  diameter  and  new  points  of  infection  appear,  until  in  severe  cases 
much  of  the  scalp  may  be  involved.  When  the  crusting  is  extensive, 
a  peculiar  mousey  or  musty  odor  may  be  produced.  Beneath  the  yel¬ 
lowish  deposits,  if  lifted  off  from  the  head,  there  is  found  a  slight  inflam¬ 
mation  with  some  serous  exudation.  Suppurating  points  sometimes 
develop  near  the  periphery,  or  perhaps  over  the  whole  area  of  the  patch. 
The  hairs  over  the  seat  of  the  disease  are  dull  and  fall  out,  split,  or  break 
off  readily.  In  the  region  where  the  affection  has  existed  longest,  por¬ 
tions  of  the  yellowish  deposit  may  finally  fall  off,  leaving  a  nearly  hairless 
area  with  numerous  scattered  yellowish  points  upon  it. 

1  Jour.  Cutan.  Dis.,  1915,  XXXIII,  181. 

2  Presse  med.,  1904,  XI,  825. 
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Upon  the  body  favus  is  much  less  common,  and  is  generally  a  sequel 
to  the  involvement  of  the  scalp.  Although  sometimes  appearing  in 
circinate  areas,  it  usually  forms  thickened,  rough,,  crusted  patches  as  on 
the  scalp.  Rarely  the  nails  are  attacked  and  become  thickened  and 
irregularly  split,  and  in .  their  substance  can  be  seen  yellowish  circum¬ 
scribed  spots.  Favus  is  practically  without  subjective  symptoms, 
except  a  varying  degree  of  itching,  which  occasionally  is  troublesome. 

The  course  of  the  disease  on  the  scalp  is  very  slow,  months  often 
being  required  before  any  considerable  spread  of  the  affection  is  developed. 
On  other  areas  of  the  body  the  extension  of  the  disease  is  often  rather 
rapid.  The  prognosis  for  the  body-surface  is  good  under  treatment, 
and  sometimes  even  without  it;  but  for  the  scalp  it  is  unfavorable.  Here 
the  disease  is  extremely  resistant  to  treatment,  and  in  advanced  cases 
is  practically  incurable.  Even  the  patient  recovering  may  have  perma¬ 
nent  loss  of  hair  in  the  affected  region.  The  diagnosis  is  easy,  there 
being  no  other  affection  which  produces  the  sulphur-yellow  cups  with 
loss  of  hair.  The  treatment  is  the  same  as  for  ring-worm. 

TINEA  VERSICOLOR 
(Pityriasis  Versicolor) 

Tinea  versicolor  depends  upon  the  presence  of  the  microsporon  fur¬ 
fur.  It  is  not  often  seen  in  children,  and  not  until  after  the  age  of  7  or  8 
years.  It  is  only  exceptionally  contagious.  The  occurrence  of  free  per¬ 
spiration  is  an  important  predisposing  cause.  The  fungus  consists  of 
mycelium  and  spores  which  grow  in  the  horny  layers  of  the  epithelium. 

Symptoms. — The  disease  appears  as  faint  yellowish  or  pale,  small, 
brownish  spots,  little  if  at  all  elevated,  slightly  scaly,  and  fusing  into 
much  larger  areas,  and  situated  chiefly  upon  the  thorax  and  arms.  The 
hair-follicles  are  not  involved.  Very  slight  itching  may  be  present.  The 
discoloration  is  readily  removed  by  scraping,  leaving  no  redness  of  the  skin 
beneath.  The  course  is  very  slow,  months  being  required  before 
patches  of  any  considerable  size  appear.  The  prognosis  is  good,  the 
disorder  being  generally  easily  cured,  although  relapses  occur  readily. 
The  diagnosis  is  easy,  the  recognition  of  pigmented  spots  of  other  nature 
being  made  by  the  absence  of  the  fungus  on  microscopical  examination. 
Treatment  consists  in  the  employment  of  an  ointment  of  precipitated 
sulphur  (1:16),  antiseptic  soap,  or  a  lotion  of  hypophosphite  of  soda  (1 : 32) . 
The  remedy  should  be  applied  at  least  twice  a  day.  Relapse  is  to  be 
guarded  against  by  frequent  changing  and  very  thorough  disinfection  of 
the  underclothing. 

SCABIES 

(Itch) 

Etiology  and  Pathology. — Scabies  is  the  result  of  the  infection  of 
the  skin  by  an  animal  parasite  attacking  only  the  human  race,  the  acarus 
scabiei  or  sarcoptes  scabiei.  There  is  a  similar  affection  of  domestic 
animals  which  may  rarely  be  communicated  to  man,  but  differs  in  some 
respects  in  the  symptoms  produced.  Scabies  appears  at  any  age,  and 
is  very  contagious,  but  requires  close  contact  with  an  infected  person, 
or  with  the  bed-clothing  or  body-clothing.  Hence  it  is  acquired  oftenest 
by  those  who  have  slept  with  persons  suffering  from  the  disease,  or  in 
beds  that  have  been  occupied  by  them.  The  female  acarus,  which  is 
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the  larger,  is  just  visible  to  the  naked  eye  and  measures  about  Mo  of 
an  inch  (0.036  cm.)  in  length.  It  burrows  in  the  corneous  layer  of  the 
skin,  deposits  its  eggs  there,  and  dies  in  the  burrow.  The  larvae  hatch 
from  the  ova  in  5  or  6  days,  become  fully  developed  in  from  12  to  14  days 
more  and  then  emerge  to  the  surface  of  the  skin.  The  male  acarus  is 
much  smaller  and  does  not  burrow.  The  irritation  caused  by  the  burrow¬ 
ing  results  in  the  production  of  inflammation  shown  by  papules,  vesicles 
and  pustules. 

Symptoms. — The  characteristic  symptom  is  the  presence  of  irregular 
elevated  lines  on  the  skin;  the  burrows  made  by  the  female  parasite. 
These  vary  in  size,  the  largest  being  about  %  inch  (1.3  cm.)  in  length,  and 
exhibit  minute  blackish  or  brownish  spots,  which  are  the  eggs  and 
excreta  of  the  mite.  At  the  end  of  the  burrow  there  is  a  small  elevated 
whitish  spot  beneath  the  skin;  the  female  insect.  The  burrows  are, 
however,  often  much  outnumbered  by  the  secondary  multiform  inflam¬ 
matory  lesions,  namely  the  papules,  pustules,  vesicles,  crusts,  and  excoria¬ 
tions.  Pustulation  is  especially  common  in  children. 

The  lesions  of  scabies  predominate  in  or  are  limited  to  certain  regions 
of  the  body,  although  this  is  not  necessarily  the  case  in  infants.  These  are 
the  lateral  surfaces  of  the  fingers,  the  wrists,  about  the  elbows,  the  axillae, 
the  lower  part  of  the  abdomen,  the  inside  of  the  thighs,  the  ankles,  and 
the  feet;  in  short  in  regions  where  the  skin  is  warmest  and  most  delicate. 
In  female  patients  the  nipples  are  a  favorite  situation  and  in  males  the 
penis.  The  face  always  escapes,  except  in  nursing  infants  infected  from 
the  mother.  The  lesions  vary  in  number.  In  persons  of  cleanly  habits 
who  bathe  daily  there  may  be  very  few;  in  the  dirty  they  may  be  numer¬ 
ous  and  wide-spread.  Especially  in  these  latter  cases  the  burrows  may 
be  hard  to  find,  on  account  of  the  number  of  inflammatory  lesions 
present. 

The  itching  accompanying  scabies  is  very  intense.  This  is  particu¬ 
larly  true  in  the  night-time,  when,  under  the  influence  of  the  heat  of  the 
bed,  the  young  acari  migrate  from  the  burrows.  In  persons  with  delicate 
skin  eczema  frequently  develops  as  a  complication,  the  result  of  the 
irritation  by  the  parasites  and  the  scratching.  Urticaria,  too,  may  occur. 

Course  and  Prognosis. — The  course  is  chronic,  modified  by  care  for 
cleanliness.  There  is  no  tendency  to  spontaneous  recovery,  but  the 
prognosis  is  excellent  under  sufficiently  thorough  treatment. 

Diagnosis. — This  is  often  easy;  sometimes  difficult.  It  rests  upon 
the  frequent  occurrence  of  several  cases  in  one  family;  the  severe  itching 
developing  some  time  after  the  patient  becomes  warm  in  bed;  the  dis¬ 
tribution  of  the  multiform  lesions,  particularly  upon  the  flexor  surfaces 
and  elsewhere  where  the  skin  is  thinnest,  and  upon  the  discovery  of  the 
burrows.  These  latter  should  be  sought  for  especially  between  the 
fingers,  on  the  flexor  surface  of  the  wrists  and  on  the  penis.  Pediculosis 
corporis  is  distinguished,  among  other  symptoms,  by  the  fact  that  the 
hands  are  not  attacked  and  by  the  discovery  of  pediculi  in  the  under¬ 
clothing.  Eczema  exhibits  itching  by  day  as  well  as  by  night;  there  is 
no  special  favorite  situation,  and  there  are  present  the  infiltration  and 
oozing  characteristic  of  this  disease. 

Treatment. — Treatment  is  simple  and  effective  if  properly  carried 
out.  The  patient  should  be  thoroughly  scrubbed  with  soap  and  water 
and  given  a  hot  bath.  The  parsiticide  is  then  well  rubbed  in  over  the 
entire  body  except  the  head;  and  in  cases  occurring  in  infancy  in  which 
the  face  is  involved,  this  part  also  must  receive  treatment.  The  anoint- 
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ing  is  repeated  once  or  twice  a  day  for  3  or  4  days,  the  frequency  depend¬ 
ing  upon  the  development  of  irritation  of  the  skin,  there  being  no  change 
made  meanwhile  in  the  bed-clothing  or  body-clothing.  Following  the 
last  rubbing  a  hot  bath  is  given  and  a  complete  change  of  bed-clothing 
and  under-clothing  made.  After  the  lapse  of  2  or  3  days  an  examination 
is  made  for  any  remaining  evidences  of  the  disease.  Should  these  be 
discovered,  a  second  course  of  treatment  must  be  administered.  The 
discarded  clothing  should  be  destroyed  or  very  thoroughly  disinfected. 
Attention  should  be  given  to  the  outer  clothing.  Of  importance,  too, 
is  the  careful  search  for  itch  in  other  members  of  the  family,  and  the 
treatment  of  these.  If  this  is  not  done,  recurrence  is  almost  sure  to 
follow.  As  a  parasiticide,  one  of  the  most  popular  is  an  ointment  of 
precipitated  sulphur.  This  may  be  used  in  the  strength  of  1:8  or  in 
younger  children  1:24.  Another  serviceable  remedy  is  balsam  of  Peru, 
which  may  well  be  combined  with  the  sulphur  ointment  (1:8),  or  used 
alone. 

The  treatment  of  scabies  is  very  likely  to  produce  a  moderate  amount 
of  eczematous  disturbance  of  the  skin,  which  will  disappear  readily  under 
appropriate,  mild  treatment.  It  is  important  not  to  mistake  this  ficti¬ 
tious  eruption  for  that  of  scabies,  and  to  subject  the  patient  to  unneces¬ 
sary  second  or  more  courses  of  treatment  for  the  latter,  inasmuch  as 
this  would  only  increase  the  irritation. 

PEDICULOSIS 

Etiology. — This  extremely  common  affection  is  seen  oftenest  in 
those  of  any  age  where  there  is  neglect  of  cleanliness.  It  is  naturally 
more  frequent  in  early  life,  because  of  the  closer  contact  into  which  chil¬ 
dren  come  with  others  at  school  or  in  play.  It  is  this  ready  communica¬ 
bility  which  is  the  frequent  cause  of  the  feeling  of  horrified  surprise 
mothers  of  the.  upper  class  experience  on  the  discovery  of  the  parasites  in 
the  heads  of  their  own  children,  whom  they  know  they  have  kept  clean. 
The  fact  must  be  accepted  that  the  children  of  no  class  of  society  can  be 
considered  necessarily  exempt. 

The  parasite  is  of  three  species;  pediculus  capitis,  by  far  the  most 
common,  which  attacks  the  scalp;  pediculus  corporis  or  vestimenti , 
infecting  especially  the  undergarments,  and  pediculus  pubis,  attacking 
chiefly  the  pubic  hair,  but  seen  also  on  the  eyebrows,  eyelashes,  the 
stiff  hairs  upon  the  body,  and  very  occasionally  upon  the  scalp.  This  last 
species  is  rare  in  children,  and  will  receive  no  further  consideration  here. 
Pediculi  nourish  themselves  by  the  sucking  of  blood  from  the  skin  through 
the  proboscis.  The  ova  or  “nits”  are  deposited  in  numbers  upon  and 
are  attached  firmly  to  the  hair-shafts,  or,  in  the  case  of  the  body-louse,  are 
found  in  the  clothing.  The  lice  hatch  within  a  week  and  are  mature  in 
less  than  2  weeks  more. 

Symptoms. — The  chief  symptom  of  pediculosis  capitis  is  the  itching 
more  or  less  constantly  present,  which  causes  the  child  to  scratch  fre¬ 
quently  at  his  head.  This  is  often  most  marked  in  the  occipital  region, 
and  not  infrequently  there  develop  patches  of  eczema  or  pustular  lesions 
there  or  elsewhere  on  the  scalp.  The  latter  may  even  occur  on  the  face 
and  neck.  The  lymphatic  glands  of  the  neck  especially  of  the  occiput 
often  become  enlarged  secondarily.  Examination  of  the  hair  reveals 
the  presence  of  the  ova  attached  to  the  hair  by  one  end.  they  are  pin¬ 
head  sized,  oval,  whitish  bodies,  or  straw-yellow  if  the  shell  is  empty 
or  the  embryo  dead.  There  may  be  one  or  several  on  a  hair.  Often, 
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too,  live  pediculi  may  be  seen  upon  the  scalp,  or  may  be  removed  by  a 
fine-toothed  comb.  The  ova  are  further  characterized  by  the  firmness 
with  which  they  adhere;  this  distinguishing  them  from  the  fine  scales  of 
seborrhea,  which  are  readily  removable. 

Pediculosis  corporis  is  often  attended  by  intense  itching  and  scratch¬ 
ing  as  in  the  case  of  head-lice.  The  itching  is  most  severe  during  the 
night,  probably  due  to  the  fact  that  undressing  dislodges  some  of  the 
lice  from  the  clothing,  which  then  remain  upon  and  irritate  the  body- 
surface.  The  lesions  are  most  abundant  where  the  clothing  is  most 
tightly  pressed  against  the  skin;  as  for  instance  over  the  shoulders  and 
back,  around  the  neck  and  waist,  and  on  the  oustide  of  the  thighs. 
The  lice,  if  not  numerous,  are  found  only  on  the  underclothing;  the  ova 
being  attached  to  this  and  the  parasites  leaving  it  only  to  feed  upon  the 
skin.  If  in  quite  small  numbers,  they  will  be  discovered  only  in  the  seams 
of  the  clothing. 

Treatment. — The  treatment  of  pediculosis  capitis  is  generally 
promptly  efficacious.  In  some  instances,  especially  in  girls  with  long 
hair,  close  cutting  of  this  is  advantageous;  but  although  the  procedure 
certainly  renders  the  treatment  easier  it  is  not  often  required.  Many 
remedies  have  been  advised.  Of  these  one  should  be  employed  which 
will  not  only  kill  the  lice  but  destroy  the  ova  also.  If  there  is  not  too 
much  cutaneous  inflammation,  the  hair  and  scalp  may  be  soaked  with 
kerosene,  and  the  head  then  wrapped  with  a  towel  to  prevent  the  oil 
extending  to  the  face  and  neck,  where  it  may  cause  irritation.  The  towel 
can  be  left  in  place  for  12  hours,  and  the  scalp  and  hair  then  thoroughly 
washed.  Needless  to  say  the  patient  should  not  be  permitted  to  be  in 
the  kitchen  or  to  approach  a  flame  of  any  sort.  Accidents  have  happened 
from  carelessness  in  this  respect.  The  treatment  can  be  repeated  in  a 
day  or  two  if  there  is  reason  to  fear  that  the  disease  is  not  cured.  A  useful 
lotion,  if  there  are  few  open  lesions,  is  one  of  glacial  acetic  acid 
minims  20  (1.23),  bichloride  of  mercury  grain  34  (0.032)  and  water  fl. 
oz.  1  (30).  This  will  even  more  surely  destroy  both  the  lice  and  the  ova, 
the  acetic  acid  having  a  softening  effect  upon  the  latter.  The  applica¬ 
tion  should  be  preceded  by  a  washing  of  the  scalp  and  hair  with  soap 
and  water,  and  the  treatment  should  be  given  daily  for  a  week.  An 
old-time  remedy  is  tincture  of  cocculus  Indicus,  diluted  with  2  or  3 
parts  of  alcohol  and  used  daily.  When  there  is  much  inflammation  of 
the  scalp  an  ointment  is  to  be  preferred,  as  of  ammoniated  mercury 
(grains  20  to  40: oz.  1)  (1.3  to  2.6:31). 

The  treatment  of  pediculosis  corporis  is  generally  easy.  Disinfection 
of  the  body  is  not  necessary,  but  an  antipruritic  lotion  may  be  applied, 
such  as  menthol  gr.  34  (0.016),  boric  acid  gr.  15  (0.972),  powdered 
talcum  dr.  2  (7.77),  and  water  1  fluid  ounce  (29.57).  If  there  is  much 
pustulation  a  weak  sulphur-ointment  (3  per  cent.)  may  be  used.  Particu¬ 
lar  attention  must  be  given  to,  a  very  thorough  disinfection  of  the  clothing. 
Even  the  outer  clothing  is  sometimes  infected  and  needs  baking. 

BITES  AND  STINGS  OF  OTHER  INSECTS 

A  number  of  other  insects  than  the  pediculus  may  excite  disturbance 
of  the  skin.  Of  chief  importance  in  this  connection  are  fleas,  bedbugs, 
mosquitoes,  black  flies,  and  the  stinging  insects  such  as  wasps  and  bees. 
The  flea  ( pulex  irritans)  produces  a  small  erythematous  elevation  with  a 
minute  central  hemorrhagic  point.  The  parasite  is  widely  diffused,  but 
more  abundant  in  some  countries,  especially  tropical  ones.  It  is  much 
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less  common  in  most  parts  of  America  than  in  Europe.  Many  persons 
are  entirely  insensitive  to  the  bite  of  this  insect;  others  very  susceptible, 
and  in  these  an  eruption  of  urticaria  may  be  produced  by  the  presence  of 
but  very  few  fleas.  Treatment  consists  in  the  employment  of  lotions, 
such  as  of  thymol,  which  are  distasteful  to  the  insect,  as  well  as  a  relief 
to  the  itching.  The  wearing  of  cheese-cloth  bags  of  camphor  or  pyre- 
thrum  under  the  clothing  also  serves,  as  a  rule,  to  drive  the  parasites  away. 

The  bedbug  ( cimex  lectularius)  causes  by  its  bite  a  lesion  like  a 
flea-bite,  but  more  inflamed,  with  a  greater  purpuric  tendency  and  of 
longer  duration.  The  treatment  is  that  for  urticaria.  The  mosquito 
and  black  fly,  and  the  gnat  and  similar  insects  are  the  cause  of  great  dis¬ 
comfort  in  many  regions.  The  bite  produces  erythematous  spots  or 
wheals  which  are  a  source  of  intense  itching  in  many  individuals,  and 
which  may  persist  for  some  days.  In  others  the  irritation  is  but  transi¬ 
tory  and  slight.  The  exposed  parts  are  those  attacked.  A  central  point 
shows  that  the  condition  is  a  bite,  and  serves  to  distinguish  it  from  other 
itching  lesions.  Treatment  consists  in  the  employment  of  antipruritic 
lotions  suitable  for  urticaria  or  eczema.  Camphor  in  oil,  carbolic  acid 
in  alcohol  (2  to  4  per  cent.)  and  water  of  ammonia  are  serviceable  appli¬ 
cations  for  this  purpose,  apart  from  the  careful  use  of  netting.  Oint¬ 
ments  to  prevent  the  biting  may  be  employed,  containing  tar,  menthol, 
pennyroyal,  citronella  and  the  like. 

The  sting  of  the  wasp  or  bee  causes  decided  swelling,  redness  and  pain, 
the  lesion  having  oftenest  an  urticarial  appearance.  If  the  stings  are 
numerous  the  constitutional  symptoms  may  be  severe.  The  old- 
fashioned  prompt  application  of  mud  is  one  of  the  best  to  relieve  the  pain. 
In  place  of  this  ammonia  water  or  a  solution  of  carbolic  acid  in  alcohol 
(2  per  cent.)  may  be  employed  or  a  paste  of  soap  or  of  bicarbonate  of  soda. 
Among  the  sources  of  irritation  of  a  similar  nature,  but  less  often  encoun¬ 
tered,  are  the  sand-flea;  the  grain-mite;  the  harvest-bug;  the  spider;  the 
ticks,  and  the  hairs  of  certain  caterpillars  or  moths,  especially  the  brown- 
tail  moth. 


CHAPTER  II 

DISEASES  OF  THE  EYE 

This  topic  is  of  so  special  a  nature  that  it  can  be  no  moie  than  touched 
upon,  with  the  purpose  merely  of  aiding  the  practitioner  in  diseases  or 
children  in  the  recognition  and  care  of  the  simplest  of  these  disordeis. 
Special  treatises  upon  the  subject  must  be  consulted  for  further  moi- 
mation.  Ophthalmia  neonatorum  has  already  been  discussed  (V  ol.  I,  p. 
333) ;  and  various  affections  of  the  eye  and  ear  connected  secondarily  with 
other  diseases  have  been  referred  to  under  these  separate  topics.  I  am 
indebted  to  the  text-books  of  DeSchwemitz,  Packard  Biggs,  Preysmg, 
Posey  and  Wright  and  others,  and  to  journal  literature  for  valuable 
information  freely  used  in  this  and  in  the  succeeding  chaptei. 

BLEPHARITIS 

This  disease  depends  upon  general  poor  health;  the  exudative  diathe¬ 
sis;  pediculosis  of  the  eyelashes;  errors  of  refraction  or  eye-stiam  from 
Vol.  II — 58. 
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other  causes;  the  occurrence  of  diseases,  such  as  measles,  which  are 
attended  by  inflammation  of  the  eyes;  eczema;  and  seborrhea.  The 
symptoms  consist  in  redness,  swelling  and  scaliness  of  the  margins  of 
the  eyelids,  which  in  a  more  advanced  state  may  develop  into  the  for¬ 
mation  of  small  crusted  ulcers.  The  cilia  are  matted  together;  and  on 
waking  in  the  morning  the  lids  may  be  adherent  to  each  other.  There 
is  often  considerable  itching.  In  bad  cases,  if  neglected,  there  may  be 
permanent  loss  of  the  eyelashes  through  ulceration  of  the  lids.  Con¬ 
junctivitis  is  liable  to  be  a  complication.  The  course  is  often  very 
chronic. 

Treatment  consists  in  removing  the  cause,  as  by  improving  the 
general  health  and  by  the  fitting  with  glasses,  if  any  error  of  refraction 
exists.  Conjunctivitis,  if  present,  must  receive  appropriate  treatment. 
Adhesion  of  the  eyelids  during  the  night  may  be  prevented  by  rubbing 
the  edges  with  petrolatum.  The  instilling  every  day  or  two  of  a  25  per 
cent,  solution  of  argyrol  is  of  value,  with  the  frequent  douching  of  the 
conjunctiva  with  a  boric  acid  solution,  or  one  of  borax  grains  6  (0.39); 
aq.  rosse  fl.oz.  1  (30).  One  of  the  best  applications  to  the  lids  is  an  oint¬ 
ment  of  yellow  oxide  of  mercury  and  petrolatum  (gr.  1  (0.065):  dr.  1 
(3.9)).  Any  pustules  which  appear  should  be  opened.  In  some  cases 
thorough  treatment  for  seborrhea  of  the  scalp  or  face  is  necessary.  If 
eczema  is  the  cause,  treatment  suitable  for  this  must  be  employed. 

HORDEOLUM 

(Stye) 

This  is  a  localized  inflammation  of  the  edge  of  the  eyelid,  the  starting 
point  for  which  is  the  connective  tissue,  one  of  the  follicles,  or  a  sebaceous 
gland.  It  is  often  associated  with  blepharitis,  and  may  be  a  further 
development  of  this,  and  its  causes  are  the  same.  The  active  agent  is 
generally  a  staphylococcus.  The  lesion  is  a  hard,  tender  and  painful 
swelling,  finally  with  a  yellowish  point  indicating  suppuration.  Some 
children  have  a  remarkable  tendency  to  suffer  from  this  disease,  while 
others  are  never  affected.  In  the  way  of  treatment  hot  fomentations  are 
of  service,  followed  by  the  incision  of  the  stye  when  sufficiently  softened. 
The  yellow  oxide  of  mercury  ointment  should  be  used  as  in  blepharitis. 

CONJUNCTIVITIS 

Etiology. — Among  the  various  causes  of  this  affection,  of  which  there 
are  a  number  of  varieties,  are  exposure  to  wind  and  dust;  misplaced  eye¬ 
lashes;  foreign  bodies  or  other  traumata;  eyestrain;  nasal  catarrh; 
cutaneous  or  other  disorders  affecting  the  eyelids;  the  occurrence  of 
various  acute  infectious  diseases,  especially  grippe  and  measles;  and 
impairment  of  the  general  health  as  in  tuberculous  or  lymphatic  subjects. 
Bacteria  of  various  sorts  are  always  found  on  the  conjunctiva  even  in 
health.  In  some  cases  their  presence  would  appear  to  be  accidental, 
or  at  least  in  no  way  pathogenic.  In  others  they  are  doubltess  the  specific 
cause  of  the  inflammation.  The  relationship  of  the  gonococcus  to  con¬ 
junctivitis  has  already  been  discussed.  (See  Ophthalmia  Neonatorum, 
Vol.  I,  333.)  Among  other  specific  germs  are  especially  to  be  mentioned 
the  Koch-Weeks  bacillus  seen  in  the  so-called  “ pink-eye;”  the  influenza- 
bacillus;  the  pneumococcus;  the  Morax-Axenfeld  bacillus,  and  species  of 
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staphylococcus  and  streptococcus.  There  is  a  distinct  contagiousness 
observed  in  some  forms,  and  this  is  often  very  decided,  causing  epidemics 
of  the  inflammation  to  occur. 

Symptoms. — The  different  varieties  of  conjunctivitis  can  be  more 
conveniently  considered  separately. 

Catarrhal  Conjunctivitis. — This  is  the  simplest  form  of  the  disease 
and  occurs  independently  of  the  action  of  any  specific  microorganism. 
It  is  commonest  in  children  and  young  persons.  Its  symptoms  consist 
in  injection  of  the  conjunctival  vessels  of  one  or  both  eyes,  both  of  the 
lids  and  of  the  eyeballs;  more  or  less  photophobia,  itching  or  other  dis¬ 
comfort  about  the  eyes;  and  an  increase  of  secretion.  This  secretion 
may  be  serous  or  mucopurulent,  free  or  scanty.  There  may  be  slight 
haziness  of  vision.  The  disease  is  not  contagious  and  the  inflammation 
generally  disappears  in  a  few  days. 

Acute  Contagious  Conjunctivitis. — 11  Pink-eye,”  as  this  variety  is  often 
called,  is  a  severer  form  of  the  malady  just  described;  very  contagious; 
occurring  often  epidemically  at  any  age  and  oftenest  in  autumn  or  spring, 
and  dependent  upon  the  action  of  the  Koch- Weeks  bacillus.  The 
symptoms,  which  begin  in  about  36  hours  after  exposure,  consist  of  hyper¬ 
emia  and  secretion,  soon  advancing  to  mucopurulent  discharge;  great 
injection  of  the  vessels;  swelling  of  the  lids,  and  sometimes  chemosis. 
There  is  a  burning  sensation  of  the  eyes  and  the  lids  adhere  when  waking 
in  the  morning.  Both  eyes  are  attacked  simultaneously,  or  one  soon  after 
the  other.  The  duration  is  from  4  to  10  days  and  the  prognosis  is  good, 
as  a  rule,  but  careful  treatment  is  often  required. 

Among  forms  of  acute  conjunctivitis  dependent  upon  other  causes 
are  influenzal  conjunctivitis,  seen  most  frequently  in  infants  and  children, 
and  pneumococcal  conjunctivitis,  occurring  at  any  age,  but  chiefly  in  early 
life.  The  latter  is  to  an  extent  contagious. 

Angular  Conjunctivitis. — A  more  chronic  form,  of  insidious  onset  and 
less  common  in  children,  is  angular  conjunctivitis  depending  upon  the 
Morax-Axenfeld  diplobacillus.  There  is  aching  and  a  sensation  of  sand 
in  the  eyes,  with  redness  of  the  edges  of  the  lids,  especially  at  the  canthi, 
and  congestion  of  the  conjunctiva  in  the  vicinity.  The  secretion  is 
soapy,  greyish,  scanty,  not  purulent,  and  adheres  to  the  edges  of  the  lids, 
or  is  seen  at  the  internal  canthus.  The  lids  stick  together  over  night. 
The  disease  is  thus  a  combination  of  a  blepharitis  and  a  limited  con¬ 
junctivitis.  In  other  cases  the  conjunctival  inflammation  predomi¬ 
nates.  The  course  is  tedious,  and  the  disease  may  last  for  months,  even 
under  treatment.  Phlyctenules  and  corneal  ulceration  may  occur  as 

complications.  .  . 

Vernal  Conjunctivitis.— This  form  of  the  disease  is  characterized  by 
the  tendency  to  develop  each  year  with  the  oncoming  of  warm  weather, 
and  may  be  related  to  and  associated  with  hay-fever.  There  is  photo¬ 
phobia,  lachrymation,  and  mucous  secretion  and  discomfort  in  both  eyes, 
with  injection  and  thickening  of  the  conjunctiva,  and  the  formation  of 
grey,  flattened  nodules  on  both  the  palpebral  and  ocular  surfaces,  but  in 
the  latter  position  only  at  the  margin  of  the  cornea  and  overlapping  it. 
The  condition  is  most  common  in  childhood  and  usually  yields  readily  to 
treatment,  but  returns  the  succeeding  year,  and  so  on  during  seveial 

Purulent  Conjunctivitis. — This  may  be  the  result  ot  either  the  action 
of  the  gonococcus  or  of  other  germs,  especially  the  pneumococcus.  I  he 
disease  may  occur  at  any  age,  and  the  symptoms,  prognosis  and  trea 
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ment  are  similar  to  those  discussed  under  ophthalmia  neonatorum  (Vol.  I, 

p.  333). 

Pseudomembranous  Conjunctivitis. — The  disorder  thus  designated 
may  be  either  diphtheritic  in  nature,  or  depend  upon  a  variety  of  other 
germs,  and  sometimes  occurs  in  connection  with  measles,  grippe  and 
scarlet  fever.  It  is  commonest  in  early  childhood.  The  diphtheritic 
form  is  contagious. 

The  non-diphtheritic  type  begins  with  the  symptoms  of  acute  con¬ 
junctivitis  of  one  or  both  eyes,  with  a  thin,  seropurulent  discharge, 
swelling  of  the  lids,  and  in  a  few  days  a  deposit  of  false  membrane  on 
the  inner  surface  of  the  lids  but  not  upon  the  eyeball,  unless  the  strep¬ 
tococcus  be  the  germ  present.  The  prognosis  is  good  under  careful 
treatment.  The  disease  lasts  2  to  4  weeks,  providing  the  causative 
germ  is  other  than  the  streptococcus.  With  this  as  the  active  agent,  the 
prognosis  is  unfavorable;  the  inflammation  being  more  severe,  the  lids 
more  swollen  and  the  discharge  more  abundant  and  thicker.  The  cornea 
may  be  destroyed,  and  even  life  may  be  lost. 

Diphtheritic  conjunctivitis  produces  a  thin,  scanty,  sero-purulent 
discharge,  thickening  and  rigidity  of  and  pain  in  the  lids,  and  false  mem¬ 
brane  upon  the  conjunctiva  even  of  the  eyeball.  Ulceration  of  the 
cornea  develops,  and  in  bad  cases  sloughing.  The  constitutional  symp¬ 
toms  are  severe,  and  the  prognosis  is  bad.  The  disease  may  be  primary 
on  the  conjunctiva,  but  is  oftener  associated  with  nasopharyngeal  diph¬ 
theria.  Clinically  there  is  practically  no  difference  between  this  diph¬ 
theritic  and  the  severer  non-diphtheritic  forms  of  pseudomembranous 
conjunctivitis. 

Treatment  of  Conjunctivitis. — The  treatment  of  catarrhal  con¬ 
junctivitis  consists,  first,  in  removing  the  cause,  and,  second,  in  allaying 
the  inflammation.  The  latter  may  readily  be  accomplished  by  frequent 
bathing  with  hot  or  cold  water,  guarding  the  eye  from  light  with  an  eye- 
shade  or  with  dark  glasses,  and  the  frequent  douching,  using  an  eye-cup, 
with  normal  salt-solution,  a  solution  of  boric  acid  gr.  10  (0.65)  :fl.oz. 
1  (30),  or  one  of  borax  (sodium  biborate  gr.  6  (0.39),  aq.  rosae  and  aq. 
camphorse  each  fl.oz.  (14.8)).  Instilling  daily  a  few  drops  of  a  10  per 
cent,  solution  of  argyrol  is  of  service  in  cases  at  all  obstinate.  In  some 
instances,  too,  benefit  may  come  from  the  daily  use  of  stronger  astrin¬ 
gent  solutions,  such  as  zinc  sulphate  (gr.  2  (0.13)  :  fl.oz.  1  (30)).  The 
edges  of  the  lids  may  be  smeared  with  petrolatum. 

Acute  contagious  conjunctivitis  demands  similar  treatment,  a  zinc 
sulphate  solution  or  one  of  argyrol  or  other  organic  silver  preparation 
being  effective.  Severe  cases  may  have  the  lining  of  the  lids  lightly 
brushed  with  a  0.5  per  cent,  solution  of  silver  nitrate,  and  the  eyes  irri¬ 
gated  several  times  a  day  with  a  1  : 10,000  solution  of  bichloride  of  mer¬ 
cury.  For  angular  conjunctivitis  the  best  treatment  is  the  solution  of 
sulphate  of  zinc  mentioned. 

Vernal  conjunctivitis  requires  the  use  of  dark  glasses,  boric  acid  eye¬ 
wash,  and  yellow  oxide  of  mercury  ointment.  Owing  to  the  obstinate 
tendency  to  recur,  the  case  should  be  referred  to  a  specialist  upon  diseases 
of  the  eye.  In  view  of  the  serious  character  of  pseudomembranous  con¬ 
junctivitis  an  ophthalmic  surgeon  should  certainly  be  consulted  if  possible. 
The  line  of  treatment  consists  in  the  employment  of  ice-compresses, 
keeping  the  eyes  as  clean  as  possible  with  boric  acid  solution  or  with  one 
of  bichloride  of  mercury  (1:10,000),  and  the  employment  of  argyrol  (25 
per  cent.)  or  of  nitrate  of  silver  0.5  per  cent.  Diphtheria-antitoxin  should 
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be  given  promptly  in  all  cases  suspected  of  being  diphtheritic.  Atropine 
should  be  instilled,  and  the  sound  eye  guarded  by  an  occluding  bandage. 

PHLYCTENULAR  CONJUNCTIVITIS  AND  KERATITIS 

Etiology. — The  causes  of  this  affection  are  commonly  constitutional. 
It  is  sometimes  seen  in  subjects  of  the  exudative  diathesis,  and  it  occurs 
in  combination  with  tuberculous  adenitis,  adenoids,  rhinitis,  malnutri¬ 
tion,  chronic  digestive  disturbances,  or  imperfect  hygiene;  or  it  may 
develop  as  a  sequel  to  infectious  fevers,  especially  measles.  There  is 
often  an  intimate  association  with  eczema,  and  the  malady  has  been 
called  “eczematous  conjunctivitis;”  while  by  others  it  has  been  claimed 
to  be  a  manifestation  of  the  presence  of  the  toxin  of  tuberculosis  in  the 
body,  or  even  to  consist  of  actual  tuberculous  foci.  Veeder  and  Hemple- 
man1  in  196  children  with  this  condition  found  positive  tuberculin-reac¬ 
tions  in  92  per  cent.,  frequently  positive  complement-fixation  tests,  and  in 
more  than  50  per  cent,  discovered  tuberculosis  elsewhere.  It  would 
appear  from  these  studies  and  those  of  other  investigators  that  in  the 
large  majority  of  cases  the  phlyctenules  are  associated  with  tuberculosis; 
but  that  in  a  small  fraction,  as  claimed  by  Kleinschmidt,2  they  must  be 
regarded  as  non-tuberculous. 

Symptoms. — The  phlyctenules  consist  of  an  infiltration  of  round 
cells,  producing  minute,  grey,  translucent  elevations  surrounded  by 
injected  vessels.  In  phlyctenular  conjunctivitis  these  are  situated 
chiefly  on  the  bulb  of  the  eye,  near  or  on  the  corneal  margin,  or  occasion¬ 
ally  on  the  tarsal  conjunctiva.  In  phlyctenular  keratitis  they  are  on  the 
cornea  itself.  The  nodules  may  be  one  or  several.  As  the  disease 
progresses,  the  apex  of  the  phlyctenule  softens  and  grows  yellow,  and  an 
ulcer  forms,  which  leaves  no  scar  in  the  conjunctival  cases,  but  which  on 
the  cornea  often  destroys  the  outer  layer,  and  after  healing  may  leave  a 
small  opacity.  There  is  more  or  less  lachrymation  and  pain,  and  photo¬ 
phobia  is  a  very  prominent  symptom,  especially  in  keratitis.  In  these 
severer  cases  the  child  may  be  entirely  unable  to  open  the  eye  on  this 
account,  and  only  forcible  separating  of  the  lids  reveals  the  lesion. 

The  prognosis  of  the  conjunctival  cases  is  always  good,  and  recovery 
occurs  in  from  1  to  2  weeks.  In  keratitis  the  prognosis  is  more  uncertain 
and  the  course  more  varied.  In  the  large  majority  the  ulcers  heal  with 
no  trace  or  with  an  almost  undiscoverable  scar.  In  more  severe  cases, 
however,  the  scarring  may  be  decided  and  interfere  with  vision;  and  in 
some  instances  perforation  of  the  cornea  may  occur  and  cause  loss  of 
sight.  Cases  of  keratitis  in  which  the  so-called  “scrofulous”  symptoms 
are  well  marked  (p.  815)  often  are  long-continued  and  very  resistant  to 

tr6^tni6nt 

Treatment.— In  the  milder  cases  in  which  the  lesions  are  confined 
to  the  conjunctiva  this  consists  in  the  frequent  employment  of  soothing 
eye-lotions,  as  in  other  forms  of  conjunctival  inflammation,  and  in  guard¬ 
ing  the  eye  from  light  by  wearing  colored  glasses.  Ointment  of  yellow 
oxide  of  mercury  (gr.  1  (0.065):  dr.  1  (  3.9) )  should  be  introduced  into  the 
eye  once  a  day  after  the  acute  symptoms  have  moderated,  or  calomel  may 
be  dusted  over  the  lesions.  When  the  cornea  is  involved  one  would  do 
more  wisely  by  entrusting  the  case  to  an  ophthalmic  surgeon  if  possible, 
as  the  final  results  are  more  uncertain  and  the  difficulty  in  examining  and 
making  applications  to  the  eye  is  often  very  great.  Instillation  ot  a 

1  Arch,  of  Pediat.,  1920,  XXXVII,  396 

2  Beitrag.  z.  kliii.  d.  Tuberculos..  1921,  XLVIII,  188. 
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solution  of  cocaine  may  relieve  the  pain  and  the  resulting  blepharospasm 
and  permit  of  inspection  and  treatment.  The  eye  should  be  douched 
several  times  a  day  with  a  boric  acid  solution  and  the  application  of  one 
of  argyrol  is  of  benefit.  The  yellow  oxide  of  mercury  should  be  employed 
as  in  the  conjunctival  cases,  or  calomel  be  dusted  over  the  cornea  once 
daily,  if  the  phlyctenules  have  ulcerated.  Atropine  should  be  instilled 
in  sufficient  strength  and  frequency  to  keep  the  pupil  dilated.  The  exter¬ 
nal  commissure  is  often  fissured,  increasing  the  blepharospasm;  and 
touching  this  with  sulphate  of  copper  or  nitrate  of  silver  may  relieve 
this  trouble.  Any  postnasal  growth  or  rhinitis  present  should  receive 
appropriate  treatment.  In  addition  to  these  local  measures  it  is  impera¬ 
tive  that  every  means  be  taken  to  improve  the  general  health.  Change 
of  climate  to  the  mountains  or  to  the  sea,  provided  all  glare  be  avoided, 
is  often  one  of  the  best  measures  when  possible;  and  supervision  should 
be  employed  over  the  hygiene  and  diet. 


CHAPTER  III 

DISEASES  OF  THE  EAR 

Credit  has  been  given  in  the  preceding  chapter  to  text-book  and 
journal-literature.  We  are  further  especially  indebted  to  Dr.  B.  Alex¬ 
ander  Randall  of  the  Department  of  Diseases  of  the  Ear  in  the  University 
of  Pennsylvania  for  valuable  suggestions. 

OTITIS 

Inflammation  of  the  ear  in  some  of  its  forms  is  of  extreme  frequency 
in  early  life,  associated  with  many  conditions.  Reference  has  repeatedly 
been  made  to  it  in  discussing  special  topics.  It  may  be  divided  into 
inflammation,  respectively,  of  (1)  the  external  ear,  (2)  the  middle  ear, 
and  (3)  the  internal  ear. 

1  Otitis  Externa.  Etiology. — -The  disease  is  of  three  forms,  and 
the  causes  vary  somewhat  accordingly,  (a)  Diffuse  inflammation  de¬ 
pends  upon  an  infection  by  pyogenic  germs,  sometimes  arising  spontane¬ 
ously,  sometimes  following  a  trauma  such  as  may  be  produced  by  foreign 
bodies  in  the  canal  and  especially  by  the  effort  at  their  removal.  The 
presence  of  insects  in  the  ear  is  an  occasional  cause,  as  is  the  development 
of  aspergillus  here.  Eczema  is  also  an  etiological  factor,  and  the  germs 
of  Vincent’s  angina  may  attack  the  ear  in  debilitated  children.  ( b ) 
Pseudomembranous  otitis  is  generally  the  result  of  the  action  of  the 
diphtheria-bacillus  in  the  external  auditory  canal,  (c)  In  a  third  form, 
the  acute  circumscribed  inflammation,  or  furuncle,  pyogenic  germs  are  the 
cause  as  in  furunculosis  elsewhere  in  the  body. 

Symptoms.- — In  the  diffuse  form  there  is  pain,  itching,  swelling  and 
narrowing  of  the  external  canal.  The  latter  results  in  some  degree  of 
temporary  loss  of  hearing.  There  may  be  a  thin  or  viscid  discharge, 
which  occasionally  becomes  purulent  in  chronic  cases,  and  there  is  a 
thickening  and  a  very  free  desquamation  of  the  epithelium  of  the  canal. 
Sometimes  moderate  fever  is  present.  Pseudomembranous  otitis  externa 
is  a  rare  disease,  producing  severe  and  often  dangerous  symptoms.  There 
is  swelling  of  the  auricle,  and  narrowing  of  the  canal  by  the  formation  of  a 
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pseudomembranous  exudate ;  and  there  appears  a  thin  or,  later,  a  purulent 
discharge  from  the  meatus,  which  causes  excoriation  of  the  skin  of  the 
neighboring  regions  followed  by  a  pseudomembranous  deposit  there. 
The  constitutional  symptoms  are  severe. 

The  third  form,  the  furuncle,  is  not  very  common  in  children.  It 
produces  pain,  swelling,  great  tenderness  in  the  canal,  and  sometimes 
temporary  impairment  of  hearing.  Finally,  after  several  days  of  illness, 
pus  forms  and  is  discharged,  unless  earlier  relieved  by  treatment.  Other 
boils  are  likely  to  follow,  thus  prolonging  the  attack. 

The  prognosis  in  otitis  externa  is  generally  good,  except  for  the  danger 
of  extension  to  the  middle  ear  or  the  bony  structures.  The  diagnosis 
is  not  always  easy,  on  account  of  the  difficulty  attending  the  employment 
of  a  speculum.  Generally  distinct  evidences  are  discoverable  that  the 
situation  is  external  to  the  middle  ear. 

Treatment. — The  cause  is  to  be  sought  for  and  removed  if  possible. 
A  pre-existing  eczema  should  receive  prompt  treatment,  since  the  scratch¬ 
ing  is  liable  to  excite  inflammation  of  the  canal.  The  next  indication  in 
diffuse  inflammation  is  the  controlling  of  the  condition  by  the  employ¬ 
ment  of  moist  heat,  as  by  douching  with  a  hot  boric  acid  solution.  In  the 
pseudomembranous  form  it  is  safe  to  presume  that  diphtheria  is  the  cause, 
and  antitoxin  should  be  given.  Locally  warm  antiseptic  applications 
should  be  employed,  such  as  weak  solutions  of  corrosive  sublimate, 
carbolic  acid  or  peroxide  of  hydrogen.  For  furunculosis  an  ointment  of 
ichthyol  or  of  yellow  oxide  of  mercury  may  be  tried,  and  this  should  be 
continued  several  days  after  the  disease  appears  to  be  over.  Generally  the 
quickest  mode  of  relief  is  incision  when  pus  has  been  found.  As  a  rule 
constitutional  treatment  is  indicated,  as  in  furunculosis  elsewhere.  (See 
p.  894.)  As  the  pain  is  often  very  severe  opiates  may  be  required. 

2.  Otitis  Media. — This  extremely  common  affection  of  infants  and 
children  is  generally  divided  into  the  catarrhal  and  the  purulent  forms. 
While  a  large  number  of  catarrhal  cases  terminate  in  suppuration,  the 
purulent  form  is  not  always  preceded  by  a  catarrhal  stage.  In  catarrhal 
otitis  the  process  is  similar  to  the  catarrhal  inflammation  seen  in  the 
mucous  membrane  of  the  nose  and  elsewhere  and  is  nonsuppurative. 
We  may  conveniently  study  the  two  subdivisions  together. 

Etiology. — Age  is  a  prominent  predisposing  factor,  the  large  majority 
of  cases  occurring  in  infancy  and  childhood.  The  cold  season  of  the 
year  predisposes  also.  The  inflammation  is  nearly  always  secondary 
to  disease  elsewhere.  Very  often  it  is  an  extension  by  way  of  the  Eusta¬ 
chian  tube  from  a  catarrhal  inflammation  of  the  nasopharynx.  This . 
occurrence  is  rendered  particularly  easy  in  early  life  by  the  short  length 
and  relatively  greater  diameter  of  the  tube.  It  is  especially  common  if 
adenoids  are  present.  It  may  be  produced  also  by  the  nasal  douche 
or  syringe  forcing  secretion  through  the  Eustachian  tube  into  the  middle 
ear.  Pneumonia,  chiefly  bronchopneumonia,  is  often  attended  by  otitis; 
and  in  marantic  infants  with  tuberculosis,  syphilis,  or  gastrointestinal 
disturbance  its  occurrence  is  of  very  great  frequency.  Various  acute 
infectious  diseases  predispose  to  inflammation  of  the  middle  ear,  promi¬ 
nent  among  them  being  scarlet  fever  and  measles,  although  diphtheria, 
grippe,  typhoid  fever,  variola,  varicella,  pertussis  and  cerebrospinal 
fever  are  common  causes.  The  frequency  of  otitis  in  these  different 
diseases  has  already  been  referred  to  to  some  extent  in  discussing  the 
individual  disorders.  In  a  large  series  of  nurslings  Scherer  and  Kutvirt1 

1  Jahrb.  f.  Kinderheilk.,  1915,  LXXXII,  249. 
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found  otitis  media  in  18.6  per  cent,  of  those  with  disturbances  of  diges¬ 
tion;  12.2  per  cent,  of  the  pharyngeal  cases;  6.66  per  cent,  of  those  with 
pneumonia;  and  22.3  per  cent,  of  the  congenitally  syphilitic. 

The  direct  cause  in  the  purulent  cases  is  the  action  of  bacteria  of 
various  sorts,  prominent  among  them  being  the  pneumococcus,  strepto¬ 
coccus,  staphylococcus  and  influenza-bacillus,  alone  or  in  combination. 
The  most  severe  form  is  caused  by  the  streptococcus.  The  tubercle- 
bacillus  is  sometimes  found  in  the  chronic  suppurative  cases.  Much  the 
most  frequent  germ  observed  in  some  epidemics,  especially  in  infancy,  is 
the  pneumococcus.  In  154  examinations  Preysing1  discovered  the 
pneumococcus  112  times,  being  in  pure  culture  in  96  instances.  The 
germs  enter  the  ear  through  the  Eustachian  tube. 

Pathological  Anatomy. — The  first  lesions  occurring  are  swelling  and 
injection  of  the  mucous  membrane  lining  the  tympanic  cavity,  the  process 
having  extended  from  the  nasopharynx  by  way  of  the  Eustachian  tube 
and  having  partially  or  completely  closed  this.  In  the  catarrhal  cases 
more  or  less  serous  or  mucous  exudation  takes  place.  Those  which  advance 
beyond  this  point  are  purulent,  the  fluid  containing  pus-cells,  red  blood- 
corpuscles  and-  epithelial  cells.  In  the  severer  cases  the  inflammation 
is  of  a  more  virulent  type;  numerous  bacteria  are  present;  the  tympanic 
cavity  is  filled  and  the  membranes  perforates;  and  the  inflammation  may 
extend  to  the  bony  tissue  and  even  thence  to  the  meninges  and  the  brain- 
substance.  In  cases  of  chronic  catarrhal  otitis,  there  is  an  exudative 
inflammation  followed  by  connective-tissue  changes  with  adhesions,  or 
the  condition  may  develop  without  initial  effusion. 

Symptoms. — The  disease,  as  stated,  is  generally  divided  into  the 
catarrhal  and  the  purulent  forms,  either  of  which  may  be  acute  or  chronic; 
yet  no  sharp  distinction  can  be  made  unless  perforation  of  the  drum- 
membrane  occurs  and  the  presence  of  pus  becomes  evident.  Either 
one  or  both  ears  may  be  involved,  although  not  necessarily  to  the  same 
degree  or  simultaneously,  and  the  attack  may  be  over  in  one  ear  before 
the  other  is  affected.  Bilateral  otitis  is  especially  common  after  the 
acute  infectious  diseases.  In  the  217  cases  of  otitis  in  infancy  reported 
by  Scherer  and  Kutvirt2  100  were  bilateral.  With  remarkable  frequency 
the  diagnosis  of  otitis  is  not  made  until  perforation  occurs,  the  symptoms 
being  masked  by  those  of  the  primary  disease,  or  being  supposed  to 
depend  upon  other  causes.  On  this  account  it  repeatedly  happens  in 
pneumonia,  typhoid  fever,  scarlet  fever,  diphtheria  and  measles,  that 
an  otitis  may  be  entirely  overlooked  until  an  examination  of  the  ears  is 
made,  or  until  rupture  takes  place.  In  typical  acute  cases  in  which  this 
masking  does  not  occur,  one  of  the  most  characteristic  symptoms  is  the 
development  of  fever,  which,  although  usually  moderate,  may  reach  103 
or  104°F.  (39.4°  or  40°C.),  usually  with  decided  fluctuations  in  its  course. 
With  the  fever  there  is  evidently  pain  located  in  the  ear,  usually  only  on 
one  side,  as  indicated  by  children  who  can  speak,  and  sometimes  equally 
well  by  infants  through  the  putting  of  the  hand  to  the  side  of  the  head, 
and  the  very  evident  tenderness  shown  when  the  ear  is  pressed  upon. 
Sometimes  the  pain  is  almost  continuous;  at  other  times  more  intermit¬ 
tent,  the  child  waking  from  sleep  with  a  start  and  crying.  The  pain  is 
quite  commonly  worse  at  night,  and  the  patient  may  be  reasonably 
comfortable  during  the  day-time.  This  is  probably  the  result  of  the 
alternate  chilling  and  heating  produced  by  the  child  turning  upon  the 

1  Otitis  media  der  Sauglinge,  1904,  5. 

2  Loc.  tit .,  138. 
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pillow.  Nothing  definite  is  discovered  on  general  physical  examination 
of  the  body,  although  the  infant  seems  decidedly  ill;  but  should  an  exami¬ 
nation  of  the  ear  be  made,  there  will  be  found  decided  redness  of  the  tym¬ 
panic  membrane,  and  later  a  yellow  coloration  with  distinct  bulging. 
Some  impairment  of  hearing  is  a  very  common  early  occurrence,  liable  to 
persist  for  some  days  after  the  acute  symptoms  are  over.  Examination 
of  the  blood  usually  reveals  a  leucocytosis. 
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Fig.  459. — Otitis  Media 

Gertrude  P.,  aged  11  months.  Admitted  to  the  Children’s  Hospital  of  Philadelphia, 
Jan.  2,  with  physical  signs  and  symptoms  of  pneumonia;  Jan.  8,  otitis  discovered,  para¬ 
centesis  performed,  with  prompt  fall  of  temperature;  Jan.  10,  rise  of  temperature  followed 
by  fall  with  the  development  of  free  discharge  from  the  ear. 

Fig.  460.  Otitis  Media. 

Mike  P.,  aged  15  months.  A  poorly  nourished  infant,  111  1  week  with  cough,  fever  and 
diarrhea.  Admitted  to-the  Children’s  Hospital  of  Philadelphia,  Nov.  19.  Congestion  of 
the  drum-membrane  discovered,  leucocytes  27,400;  Nov.  23,  bulging  of  drum-membrane, 
paracentesis  done,  with  prompt  fall  of  temperature;  Nov.  24,  rise  of  temperature,  para¬ 
centesis  again  performed,  followed  by  disappearance  of  fever. 

The  symptoms  as  described  may  be  considered  representative  of  the 
typical  condition,  but  there  are  so  many  variations  from  it  seen  so  fre¬ 
quently,  that  the  diagnosis  is  often  obscured.  In  atrophic  infants 
suffering  from  gastrointestinal  disturbances  there  may  be  no  symptoms 
whatever  discoverable  connected  with  the  ear,  and  the  attendants  aie 
surprised  some  morning  by  finding  pus  in  the  auditory  canal  and  upon 
the  pillow.  In  other  cases  there  is  decided  fever,  but  no  evidence  of 
pain  or  tenderness  about  the  ear,  and  consequently  no  noteworthy  crying, 
although  the  children  are  restless  and  sleep  badly.  In  fact  the  only  suspi¬ 
cious  symptom  is  the  continued  fever  without  disco vei able  cause.  In 
still  other  instances  the  persistence  of  fever  with  no  pain  located  in  the 
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ear  is  supposed  to  depend  upon  a  prolongation  of  the  primary  disease, 
and  a  correct  diagnosis  can  be  made  only  by  an  aural  examination;  while 
in  others  there  are  symptoms  strongly  suggesting  meningeal  irritation, 
such  as  vomiting,  irregular  pulse,  hebitude,  delirium  or  convulsions. 

Probably  in  the  majority  of  recognized  cases,  and  certainly  if  one 
includes  all  those  which  have  been  unrecognized,  the  disease  does  not  go 
on  to  suppuration  and  perforation,  but  resolution  and  absorption  of  the 
fluid  take  place.  This  often  occurs  after  1  or  2  days,  there  being  no 
pain  or  fever  after  the  first  night.  Often  the  course  is  more  prolonged, 
exacerbations  occurring  every  night,  or  perhaps  with  a  day  or  two  of  a 
free  interval;  and  after  all  the  acute  symptoms  have  disappeared  the 
presence  of  fluid  in  the  tympanic  cavity  may  be  discovered  on  otoscopic 
examination. 

In  the  more  severe  acute  cases  which  advance  to  suppuration  the 
rapidity  of  the  process  shows  a  great  variation.  Not  infrequently  per¬ 
foration  and  discharge  of  pus  may  occur  within  a  few  hours  from  the 
onset  of  symptoms.  In  other  instances  this  may  not  take  place  for  some 
days  or  even  weeks  after  the  acuteness  of  the  symptoms  has  subsided  to 
a  considerable  degree.  The  fever  in  the  suppurative  cases  is  often  higher 
and  shows  a  more  decided  tendency  to  irregularity;  the  pain  is  often  more 
severe;  there  is  frequently  tenderness  over  the  mastoid  process  as  well 
as  in  front  of  the  tragus,  and  the  .glands  in  the  neck  may  be  enlarged. 
After  the  discharge  of  the  pus  the  temperature  generally  falls  rapidly 
and  pain  disappears  (Figs.  459;  460).  It  is,  however,  by  no  means  always 
true  that  fever  ceases;  and  even  without  evidences  of  complications  an 
irregular  elevation  of  temperature  may  sometimes  continue  for  days  after 
perforation  has  taken  place,  and  be  a  source  of  anxiety.  Deafness,  too, 
which  is  often  quite  decided  before  perforation  occurs,  does  not  dis¬ 
appear  immediately. 

The  majority  of  perforating  cases  do  not  go  beyond  the  acute  stage, 
but  in  others  the  disease  passes  into  a  chronic  purulent  otitis  media.  This 
is  especially  common  in  patients  with  tuberculosis  evident  or  concealed 
in  the  system,  as  also  after  attacks  of  measles,  diphtheria,  and  scarlet 
fever.  In  tuberculous  subjects  purulent  discharges  from  the  ear  may  con¬ 
tinue  indefinitely,  perhaps  with  short  or  long  intermissions,  the  perfora¬ 
tion  in  the  drum-membrane  remaining  open.  There  is  no  pain  or  fever, 
but  complications  may  readily  develop.  The  discharge  from  the  ear 
often  has  a  very  offensive  odor.  Double  or  multiple  perforation  of 
the  drum-head  is  almost  pathognomonic  of  tuberculosis. 

Chronic  catarrhal  otitis  media  is  generally  bilateral.  It  may  follow 
repeated  attacks  of  acute  catarrhal  otitis,  or  may  arise  insidiously  as  a 
sequel  to  chronic  diseased  conditions  of  the  nasopharynx,  including  ade¬ 
noid  hypertrophy.  The  most  prominent  symptoms  are  deafness  and 
ringing  in  the  ears.  There  is  generally  no  pain.  The  Eustachian  tube  is 
not  patulous,  or  only  partially  so,  and  the  tympanic  membrane  is  usually 
grey,  apparently  thickened,  and  retracted.  The  disease  is  less  common  in 
children  than  later.  The  deafness  generally  progressively  increases,  and 
if  the  process  has  begun  sufficiently  early  in  life,  deaf-mutism  may  result. 
Occasionally  a  chronic  purulent  otitis  is  followed  by  a  chronic  catarrhal 
condition. 

Complications  and  Sequels  of  Otitis  Media. — These  are  so  likely  to 
occur  and  so  important  that  the  possibility  of  their  development  must  not 
be  forgotten,  and  a  careful  search  must  be  made  in  every  instance.  The 
most  important  of  them  are  the  following: 
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1.  Mastoiditis. — The  most  common  of  the  inflammatory  complica¬ 
tions  is  mastoiditis.  It  occurs  acutely  with  especial  readiness  in  early  life, 
on  account  of  the  ease  with  which  pus  enters  the  mastoid  antrum  at  this 
age,  the  mastoid  process  containing  one  large  cell  connected  directly 
with  the  tympanic  cavity  instead  of  the  numerous  small,  closed  cells 
which  are  present  in  adult  life.  It  is  most  often  seen  in  the  2d  year. 
A  mild  type  is  probably  a  frequent  attendant  upon  purulent  otitis  at  any 
time  of  life,  as  shown  by  otoscopic  examination  or  by  the  tenderness 
often  present  over  the  mastoid  process.  It  does  not,  however,  in  this 
event  produce  special  symptoms,  inasmuch  as  the  pus  is  discharged 
through  the  auditory  canal. 


( Alderton ,  in  Posey  and  Wright,  Treatise  on  Diseases  of  the  Eye,  Nose,  Throat  and  Ear 

1903,  1146.) 


The  disease  in  its  well-marked  form  is  made  more  frequent  than  need 
be  by  the  neglect  of  effective  treatment  in  cases  of  purulent  otitis. 
The  symptoms  consist  of  fever,  pain  and  tenderness  in  the  mastoid  region ; 
and  later  edema  and  swelling  of  the  skin  here,  with  a  pushing  of  the 
auricle  away  from  the  head  (Fig.  461).  Its  existence  is  to  be  sus¬ 
pected  whenever  the  temperature  continues  elevated  after  the  drum  has 
been  opened,  or  when  the  flow  of  pus  from  the  auditory  canal  ceases  but 
other  symptoms  of  otitis  persist.  It  may  develop  while  the  otitis  is  still 
active,  or  oftener  2  to  3  weeks  after  discharge  from  the  ear  commenced. 
In  many  cases  there  is  but  little  fever,  and  in  infancy  the  determina¬ 
tion  of  the  presence  of  local  pain  is  often  very  difficult.  Examination 
of  the  ear  shows  a  depression  downward  and  forward  of  its  postero-supe- 
rior  aspect,  and  a  bulging  or  a  discharging  perforation  of  the  tympanic 
membrane. 

2.  Thrombosis  of  the  Lateral  Sinus.—' This  may  be  a  sequel  to  mastoid 
disease,  but  is  uncommon.  It  may  occur  after  operation  upon  the 
mastoid  process,  or  independently  of  this.  The  symptoms  have  already 
been  described  in  discussing  Sinus-Thrombosis  (p.  632). 

3.  Meningitis. — A  serous  meningitis  may  develop  due  to  the  neighbor¬ 
ing  presence  of  pus;  or  the  pus  may  actually  make  its  way  through  the 
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wall  of  the  mastoid  process,  or  from  the  roof  of  the  tympanic  cavity,  to  the 
meninges,  and  produce  a  localized  or  more  general  septic  meningitis.  In 
other  instances  meningitis  results  from  the  rupture  of  an  otitic  cerebral 
abscess,  or  follows  the  development  of  a  septic  thrombosis  of  the  lateral 
sinus.  It  is  not  a  frequent  complication  especially  in  infancy.  The 
symptoms  have  already  been  described. 

4.  Abscess  of  the  Brain.— This  not  common  complication  is  produced 
in  the  same  way  as  is  septic  meningitis,  with  which,  or  with  sinus- 
thrombosis,  it  may  be  combined.  It  is  found  oftenest  in  the  temporo- 
sphenoidal  lobe  or  in  the  cerebellum  (see  Abscess  of  the  Brain,  p.  638); 
in  the  former  region  when  the  disease  began  in  the  middle  ear  (Korner);1 
in  the  latter  when  there  is  chronic  suppuration  in  the  labyrihth.  The 
labyrinth  is  only  exceptionally  involved  as  a  complication  to  otitis  media. 

5.  Facial  Paralysis. — This  is  a  complication  not  infrequently  observed, 
oftenest  developing  in  the  course  of  the  purulent  form  of  otitis  media. 
It  is  produced  by  involvement  of  the  facial  nerve  in  its  canal,  as  a  result 
of  extension  of  the  inflammatory  process  from  the  bone.  (See  Facial 
Neuritis,  p.  699.) 

Prognosis. — The  prognosis  depends  to  a  certain  degree  upon  the  cause 
of  the  disease,  and  largely,  too,  upon  the  variety  of  inflammation  present. 
In  acute  catarrhal  otitis  it  is  nearly  always  good  under  careful  treatment 
both  of  the  condition  itself  and  of  its  causes.  The  acute  symptoms  cease 
in  1  or  2  days,  and  any  fluid  present  is  rapidly  absorbed.  There  is 
always  danger,  however,  without  such  treatment  that  some  degree  of 
permanent  deafness  may  remain.  This  is  especially  true  if  repeated 
attacks  occur.  Acute  purulent  otitis  gives  a  prognosis  usually  excellent 
as  regards  final  complete  recovery,  but  to  this  there  are  many  exceptions. 
Generally  the  discharge  of  pus  continues  for  2  or  3  weeks  or  less,  the  rup¬ 
ture  in  the  tympanic  membrane  heals  rapidly,  and  hearing  is  completely 
restored.  However,  after  the  acute  infectious  fevers,  especially  measles, 
diphtheria  and  scarlet  fever,  or  in  tuberculous  subjects  or  those  with 
depraved  general  health,  there  is  always  great  danger  of  the  process 
becoming  chronic.  In  chronic  catarrhal  otitis  resulting  from  earlier  acute 
catarrhal  attacks  or  from  chronic  catarrhal  disorders  of  the  nasopharynx, 
the  prognosis  is  uncertain  and  often  unfavorable  as  far  as  hearing  is  con¬ 
cerned.  It  depends  not  only  upon  the  local  condition,  but  upon  the  gen¬ 
eral  state  of  health.  In  the  chronic  catarrhal  condition  which  sometimes 
follows  a  chronic  purulent  inflammation  connective  tissue  adhesions  may 
remain  and  permanent  deafness  result.  The  prognosis  of  chronic  purulent 
otitis  is  uncertain.  Often  the  discharge  continues  perhaps  for  years  in 
spite  of  treatment;  and  even  after  its  cessation  the  perforation  does  not 
close.  The  structures  of  the  middle  ear  may  have  been  seriously  damaged, 
and  deafness  may  be  permanent,  but  can  generally  be  improved  under 
treatment.  As  long  as  the  suppurating  process  persists  either  in  the  acute 
or  the  chronic  purulent  cases  there  is  danger  of  the  development  at  any 
time  of  mastoiditis,  meningitis,  and  similar  processes. 

It  is  impossible  to  predicate  in  any  case  of  otitis  whether  mastoiditis 
will  develop  as  a  complication;  and  in  just  what  percentage  of  cases 
it  will  occur  is  uncertain.  The  danger  of  its  development  should  be 
recognized  from  the  first,  in  order  that  preventive  measures  may  be 
instituted.  It  is  beyond  question  that  it  is  not  infrequent  in  a  state 
readily  recognized,  and  equally  so  that  systematic  examination  of  the 
ears  would  show  its  presence  in  a  larger  number. 

1  Lehrb.  d.  Ohren-  Nasen- u.  Kehlkopfkr.,  1909,  341;  345. 
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Diagnosis. — The  diagnosis  is  easy  in  many  instances;  while  in  numer¬ 
ous  others  it  is  not  made  until  discharge  from  the  ear  occurs.  There 
is  little,  as  a  rule,  in  the  cases  in  atrophic  infants  to  call  the  attention  to 
the  ears;  and  in  otitis  in  cases  already  exhibiting  fever  the  presence  of 
this  symptom  cannot  serve  as  a  diagnostic  guide.  In  infancy  the  occur¬ 
rence  of  fever  and  restlessness,  without  recognized  pain,  and  without 
sufficient  discoverable  cause,  should  always  lead  one  to  an  examination 
of  the  ears.  This  is  even  more  imperative  if  there  is  clearly  pain  in 
the  ear.  In  the  catarrhal  cases  the  diagnosis  rests  upon  the  tenderness 
in  front  of  the  tragus,  the  pain,  and  the  redness  of  the  drum-membrane, 
especially  in  the  peripheral  zone  and  over  the  handle  of  the  malleus. 
There  may  also  be  moderate  bulging  without  fever  in  the  later  stages. 
In  the  suppurating  cases  the  course  is  more  severe,  the  fever  higher  and 
more  irregular,  the  lymphatic  glands  of  the  neck  are  often  swmllen 
and  the  drum-membrane  is  dull,  bulging  and  sometimes  yellowish  in 
color. 

Treatment. — Naturally  this  varies  with  the  type  of  the  otitis  and 
with  the  case;  and  in  all  serious  conditions  it  is  much  better  to  refer  the 
patient  to  the  care  of  an  aural  surgeon.  Prevention  is  of  great  importance. 
In  cases  with  any  tendency  to  recurrent  otitis,  enlarged  tonsils  and  ade¬ 
noids  should  be  removed  if  present;  and  any  catarrhal  condition  of  the 
nasal  and  pharyngeal  mucous  membrane  should  receive  appropriate 
treatment.  During  the  infectious  fevers,  especially  diphtheria,  scarlet 
fever  and  measles-,  the  mouth  should  be  kept  clean  and  the  nasal  passages 
clear  by  gently  spraying  or  douching  with  a  warm  normal  saline  or  a  mild 
antiseptic  solution.  The  possibility  of  driving  infectious  material  into 
the  Eustachian  tube  and  the  middle  ear  is  a  real  one;  but  probably  the 
danger  from  not  using  local  treatment  is  greater. 

Usually  the  first  indication  in  an  attack  of  acute  otitis  is  the  relief  of 
the  pain.  For  this  purpose  may  be  employed  external  heat,  as  with  the 
hot- water  bag,  or  by  the  injection  into  the  auditory  canal  of  water  as 
hot  as  can  be  borne,  about  110°F.  (43.33°C.),  using  only  sufficient  force  to 
give  penetration  and  employing  from  1  to  2  pints  (473.18  to  946.36). 
A  few  drops  of  a  mixture  of  cocaine  and  adrenaline  is  often  useful  instilled 
into  the  auditory  canal,  using  3  to  5  minims  (0.185  to  0.31)  of  a  4  per  cent, 
solution  of  cocaine  in  a  1:1000  or  1:3000  solution  of  adrenaline  chloride. 
Atropine  is  an  efficient  local  analgesic.  A  half  of  a  3i200_Sraip-  (0-0003) 
hypodermic  tablet  carried  into  contact  with  the  drum-head  will  dissolve 
slowly  there.  In  addition  the  nose  should  receive  treatment  for  the 
acute  rhinitis  often  present,  and  the  instilling  of  a  few  drops  of  a  weak 
mixture  of  cocaine  and  adrenaline,  followed  by  spraying  with  an  oily  solu¬ 
tion,  aids  in  contracting  the  nasal  mucous  membrane  and  giving  access  of 
air  to  the  Eustachian  tube,  with  the  subsequent  discharge  of  fluid  from 
it.  Caution  must  be  observed,  however,  in  the  nasal  application  of 
cocaine  in  young  children.  Inflation  of  the  ear-drum  by  the  use  of  the 
Politzer  bag,  after  previous  cleansing  of  the  nasal  passages,  is  often  of 
benefit  after  acute  symptoms  are  over,  and  will  aid  in  restoring  the  hear¬ 
ing.  Internal  measures  should  be  taken  to  reduce  the  inflammation,  as 
by  the  employment  of  aconite,  belladonna,  and  puigatives.  If  the  P&ffi 
is  not  relieved  promptly  the  administration  of  an  opiate  is  necessary  and 

should  not  be  omitted.  .  .  .  ,  .  ,  * 

Meantime,  of  course,  an  examination  of  the  ear  should  be  made.  A 
very  decided  degree  of  bulging,  combined  with  the  existence  of  fever  and 
other  symptoms,  demands  paracentesis.  This  performed  early  limits 
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the  duration  of  the  pain  and  inflammatory  symptoms,  and  tends  to  pre¬ 
vent  the  occurrence  of  serious  local  or  more  general  injury.  If  there  is 
tenderness  over  the  mastoid,  paracentesis  should  be  done  immediately. 
The  wound  heals  in  a  day  or  two  in  the  milder  catarrhal  cases.  In  others 
pus  continues  to  be  discharged  for  some  time.  After  paracentesis  or 
spontaneous  perforation  the  ear  should  be  syringed  gently  with  a  warm 
1 : 10,000  solution  of  bichloride  of  mercury,  or  a  saturated  solution  of 
boric  acid;  and  this  may  be  done  2  or  3  times  a  day  should  the  case  be 
a  purulent  one,  using  a  small  syringe  of  soft  rubber.  If  there  is  much 
secretion  with  an  offensive  odor,  the  cleansing  is  aided  by  using  peroxide 
of  hydrogen.  After  this  procedure,  boric  acid  in  powdered  form  may  be 
inserted  into  the  canal,  or  a  wick  of  cotton  or  gauze  placed  in  position, 
either  dry  or  moistened  with  a  10  per  cent,  carbolized  glycerine.  When 
the  acute  symptoms  are  over  and  the  perforation  has  healed,  the  employ¬ 
ment  of  the  Politzer  bag,  as  already  referred  to,  hastens  the  recovery 
from  the  temporary  deafness  which  is  liable  to  remain. 

The  management  of  chronic  catarrhal  otitis  of  the  dry  form  is  trouble¬ 
some  and  slow  in  its  results.  It  involves  a  careful  thorough  treatment 
of  the  conditions  of  the  nasal  passages  which  are  productive  of  the  aural 
symptoms;  a  constant  effort  to  maintain  or  improve  the  general  health; 
and  the  employment  of  local  measures, .which  should  be  conducted  by 
an  aural  surgeon. 

Chronic  purulent  otitis  also  is  a  disease  requiring  so  much  care  in  the 
details  of  treatment  that  the  reader  is  referred  to  text-books  upon  otology. 
As  in  the  last-mentioned  form  of  otitis  media,  an  aural  surgeon  should 
take  charge  of  the  case,  if  feasible.  Possibly  autogenous  vaccine  treat¬ 
ment  or  the  employment  of  tuberculin  may  be  of  benefit  in  appropriate 
cases.  Regarding  the  treatment  of  mastoiditis ,  from  the  beginning  of 
the  otitis  the  effort  should  be  made  to  prevent  the  more  serious  affection 
by  the  constant  wearing  of  a  protective  dry  covering  in  the  form  of  a 
cap  and  by  the  employment  of  dry  heat.  If  mastoiditis  has  developed, 
the  most  important  consideration  is  that  prompt  and  free  drainage  be 
given  to  the  mastoid  cells.  This  can  often  be  accomplished  by  para¬ 
centesis  through  the  drum-membrane;  and  when  this  is  not  satisfactory, 
operation  upon  the  mastoid  may  become  necessary.  To  determine  what 
cases  should  undergo  this  operation  requires  much  judgment  and  expe¬ 
rience  and  the  advice  of  an  aural  surgeon  should  certainly  be  obtained. 
Without  doubt  under  the  use  of  leaching  or  ice-bags,  and  especially  of 
hot  water  douching  of  the  canal  and  of  dry  heat  externally,  many 
cases  recover  without  operative  interference. 

3.  Otitis  Intekna  (Inflammation  of  the  Labyrinth). — This  not  very 
common  affection  may  occasionally  result  from  extension  of  inflammation 
from  the  middle  ear,  causing  more  or  less  destruction  of  the  labyrinth.  In 
other  cases  it  follows  some  acute  infectious  disease,  especially  cerebro¬ 
spinal  fever,  scarlet  fever  and  mumps.  The  acute  symptoms  are  usually 
not  recognized,  being  concealed  by  those  of  the  primary  disorder.  The 
principle  symptoms  discovered  later  are  vertigo  and  deafness,  and  fre¬ 
quently  nystagmus  also.  The  deafness  is  often  an  absolute  one,  depend¬ 
ing  upon  an  involvement  of  the  nerves.  There  is  an  absence  of 
i°ne~COn<^UC^0n‘  Occurring  early  in  life  and  in  both  ears,  it  is  one  of 
the  causes  of  deaf-mutism.  (See  p.  563.)  The  prognosis  is  unfavorable, 
and  treatment  usually  of  little  avail,  but  iodides  and  especially  mercurial 
inunctions  should  be  tried  as  possible  means  of  causing  absorption. 
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The  nature  of  foreign  bodies  discovered  in  the  auditory  canal  is  very 
varied.  They  may  find  entrance  either  accidentally,  or  may  have  been 
pushed  into  the  ear  by  the  patient.  Insects  of  different  sorts  may  make 
their  way  into  the  auditory  canal,  or  their  eggs  may  have  been  laid  there 
and  the  larvae  subsequently  develop.  Peas,  pieces  of  wood,  buttons, 
and  the  like,  may  have  slipped  from  the  patient’s  fingers,  or  moulds  of 
different  sorts  may  have  grown  in  the  canal. 

If  the  object  has  not  penetrated  far,  there  may  be  no  symptoms  what¬ 
ever,  or  only  a  moderate  sense  of  tickling  or  discomfort,  combined  with 
impairment  of  hearing  if  the  passage  is  entirely  occluded.  If  deeper  in 
the  canal  severe  pain  may  be  present,  or  inflammation  may  be  produced 
by.  the  presence  of  the  body,  and  a  liquid  discharge  take  place.  If  the 
object  has  been  pushed  far  in  by  unskillful  efforts  at  its  removal,  the 
membrana  tympani  may  be  injured  and  inflammation  of  the  middle  ear 
may  follow. 

In  the  way  of  treatment,  a  living  insect  may  usually  be  driven  out 
by  the  instillation  of  a  few  drops  of  oil.  For  other  objects  injections  of 
warm,  sterile  water  will  generally  be  successful  if  the  body  is  still  in  the 
membranous  portion  of  the  canal.  The  stream  of  water  should  be 
directed  forward  and  downward,  at  the  same  time  pulling  the  auricle 
backward  and  upward,  or  in  young  children  downward.  A  long,  fine 
nozzle  should  be  used.  An  ansesthetic  may  be  given  if  necessary.  If 
syringing  has  failed  and  the  foreign  body  is  a  seed  or  other  substance 
which  absorbs  water,  it  may  be  left  for  a  time  and  dehydrated  as 
thoroughly  as  possible  with  alcohol  or  glycerin.  If  the  canal  is  much 
swollen,  and  the  object  of  considerable  size,  removal  may  be  accom¬ 
plished  by  employing  delicate  forceps,  a  blunt  curette,  a  hook,  or  prefer¬ 
ably  a  loop  of  fine  wire.  If  this  is  not  successful  a  more  radical  opera¬ 
tion  is  required. 
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Abdomen,  i,  26 

diagnostic  puncture  of,  ii,  233 
distension  of,  in  croupous  pneumonia, 
ii,  325,  340 
examination  of,  i,  226 
in  achondroplasia,  ii,  730 
in  cretinism,  ii,  830 
in  malnutrition,  i,  728 
in  new-born,  i,  3 
in  rickets,  i,  694,  699 
in  tuberculous  meningitis,  ii,  618 
myoclonia  of,  in  epidemic  encephalitis, 

i,  619 

palpation  and,  i,  209 

paralysis  of,  in  poliomyelitis,  i,  596 

percussion  of,  i,  210 

puncture  of,  in  chronic  endocarditis, 

ii,  412 

tenderness  of,  in  appendicitis,  ii,  179 
tumors  of,  and  dilated  veins,  ii,  423 
ectopic  kidney,  ii,  439 
Abdominal  adhesions,  cause  of  intestinal 
atresia,  ii,  154 

diagnosis  from  pyloric  stenosis,  ii,  75 
band,  i,  67 

hernia,  cause  of  intestinal  obstruction, 
ii,  156 

pain  in  abscess  of  liver,  ii,  224 

in  acute  infectious  adenitis,  ii,  810 
in  acute  lacunar  tonsillitis,  ii,  37 
in  Addison’s  disease,  ii,  845 
in  appendicitis,  ii,  178 
in  catarrhal  icterus,  ii,  214 
in  cirrhosis  of  liver,  ii,  222 
in  croupous  pneumonia,  ii,  320,  324 
in  hysteria,  ii,  575 
in  ileocolitis,  ii,  120 
in  mesenteric  tuberculosis,  ii,  818 
in  peritonitis,  ii,  228 
in  pyelitis,  ii,  467 
in  recurrent  vomiting,  ii,  64 
in  renal  colic,  ii,  461 
in  suprarenal  hemorrhage,  ii,  850 
in  tuberculous  peritonitis,  ii,  237 
purpura,  ii,  793 
reflex,  i,  61 

tumor,  diagnosis  from  tuberculous 
peritonitis,  ii,  241 
Abscess,  alveolar,  ii,  5 

appendiceal,  ii,  179,  181,  182 
Brodie’s,  ii,  740 
Dubois,  ii,  842 
in  spinal  caries,  ii,  745 


Abscess,  ischiorectal,  ii,  190 

of  brain,  ii,  638.  See  Brain ,  abscess  of. 
of  kidney,  ii,  459.  See  Nephritis, 
suppurative. 
of  liver,  ii,  224 

of  lung,  ii,  349.  See  also  Lung,  abscess 

of. 

of  scalp,  i,  306 
of  scrotum,  ii,  488 
of  spinal  cord,  ii,  676 
of  tongue,  ii,  23 
of  vulva,  ii,  501 
perinephritic,  ii,  464 
retroesophageal,  ii,  55 
retropharyngeal,  ii,  33 
subphrenic,  ii,  224,  229,  234 
Accessory  food  factors,  i,  195 
Accoucheur’s  hand,  ii,  533 
Acetone  in  chronic  intestinal  indigestion, 
ii,  136 

in  urine,  i,  57 

Acetonemic  vomiting,  ii,  62 
Acetonuria,  ii,  434 
in  acidosis,  i,  756 
in  alkalosis,  i,  460 

in  diabetes  mellitus,  i,  763 

#  /  /  ^ 

Achilles  reflex,  i,  61 
Achondroplasia,  ii,  728-732 

diagnosis  from  cretinism,  ii,  832 
Acid-base  equilibrium,  i,  755.  See  also 
A  cidosis. 

Acidity  of  stomach,  i,  33 
Acidophilus  milk,  i,  155 

in  chronic  ileocolitis,  ii,  127 
in  chronic  intestinal  indigestion, 
ii,  139,  141 

in  constipation,  ii,  131 
in  gastroenteric  intoxication,  ii,  113 
Acidosis,  i,  755-759.  See  Soda. 
and  acetonuria,  i,  756 
and  acute  diffuse  nephritis,  ii,  447 
and  cerebral  anemia,  ii,  628 
and  recurrent  vomiting,  ii,  62,  63 
and  rickets,  i,  688 
blood  in,  i,  758 
carbohydrate  and,  i,  42 
compensated,  i,  756 
diagnosis  from  bronchopneumonia,  ii, 
312 

glucose  in,  i,  759 
in  acute  diffuse  nephritis,  ii,  445 
in  alimentary  intoxication,  ii,  58 
in  convulsions,  ii,  518 
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Acidosis  in  croupous  pneumonia,  ii,  340 
in  diabetes,  i,  757,  758,  769 
in  epilepsy,  ii,  518 
in  gastroenteric  intoxication,  ii,  110 
in  infantile  atrophy,  i,  720 
in  milk  poisoning,  ii,  109 
insulin  in,  i,  759 
prognosis  of,  i,  758 
respirations  in,  i,  757 
Sellards  test  in,  i,  758 
symptoms  of,  i,  757 
treatment  of,  i,  758 
uncompensated,  i,  756 
urine  in,  i,  758 
Acids  of  stomach,  i,  34 
poisoning  by,  i,  786 
Acne,  diagnosis  from  varicella,  i,  439 
scrofulosorum,  ii,  904 
Acquired  syphilis,  i,  657.  See  also 
Syphilis ,  acquired. 

Acriflavine  in  purulent  meningitis,  ii,  615 
in  pyelitis,  ii,  471 

treatment  of  epidemic  encephalitis, 
i,  625 

Acrocephalosyndactylism,  ii,  715 
Acrocephaly,  ii,  715 
Acrodynia,  i,  779-782 

diagnosis  from  Raynaud’s  disease,  ii, 
425 

Acromegaly,  ii,  842 
tongue  in,  ii,  20 
Actinomycosis  of  lungs,  ii,  374 
Activity,  relation  of  caloric  requirements 
to,  i,  45 

Acute  encephalitis,  i,  611.  See  also 
Epidemic  encephalitis. 
fatty  degeneration  of  the  new-born, 

i,  294 

infectious  hemoglobinemia,  i,  296 
mononucleosis,  ii,  810 
mononucleosis,  diagnosis  upon  leu¬ 
kemia,  ii,  783 

ophthalmoplegia,  i,  611.  See  also 
Epidemic  encephalitis. 
miliary  tuberculosis,  i,  638 
rheumatic  fever,  i,  733.  See  also 
Rheumatism. 

Addison’s  disease,  ii,  844. 

mucous  membranes  in,  ii,  7 
Adenitis,  acute  epidemic  infectious,  ii,  810 
simple,  ii,  808 
chronic  simple,  ii,  811 
in  pseudomembranous  pharyngitis,  ii, 
32 

in  scarlet  fever,  i,  378 
in  varicella,  i,  438 
in  variola,  i,  420 
tuberculous,  ii,  812-822 
bronchial,  ii,  816,  819 
cervical,  ii,  814,  819 
classification  of,  ii,  813 
diagnosis  of,  ii,  820 
etiology  of,  ii,  812 
generalized,  ii,  813,  819 
mesenteric,  ii,  818,  819 
pathological  anatomy  of,  ii,  812 
prognosis  of,  ii,  819 


Adenitis,  tuberculous,  symptoms  of,  ii,  813 
treatment  of,  ii,  821 
Adenoids  and  chronic  laryngitis,  ii,  267 
and  chronic  rhinitis,  ii,  253 
and  enuresis,  ii,  477 
and  habit-tic,  ii,  549 
and  lymphatic  diathesis,  i,  749 
and  pigeon-breast,  ii,  721 
and  spasmodic  laryngitis,  ii,  263 
diagnosis  from  chronic  bronchitis,  ii, 
285 

diseases  of,  ii,  45-50 
hypertrophy  of,  ii,  45-60 

diagnosis  from  congenital  laryngeal 
stridor,  ii,  273 
diagnosis  of,  ii,  49 
etiology  of,  ii,  45 
mentality  and,  ii,  48 
palatal  arch  in,  ii,  26,  47 
pathological  anatomy  of,  ii,  46 
prognosis  of,  ii,  48 
symptoms  of,  ii,  47 
tonsillar  hypertrophy  and,  ii,  49 
treatment  of,  ii,  49 
in  malnutrition,  i,  731 
in  Mongolian  idiocy,  ii,  588 
removal  of,  indications  for,  ii,  49 
tuberculosis  of,  ii,  36,  46 
Adenoma  of  breasts,  ii,  493 
of  kidney,  ii,  463 
of  ovary,  ii,  503 

Adolescence,  characteristics  of,  i,  3 
Adrenal.  See  Suprarenal. 

Adrenalin  and  asthma,  ii,  291 
in  acute  rhinitis,  ii,  251 
in  allergy,  i,  755 
in  atrophic  rhinitis,  ii,  257 
in  cardiac  failure,  ii,  420 
in  croupous  pneumonia,  ii,  339 
in  diabetes  mellitus,  i,  770 
in  epistaxis,  ii,  260 
in  gastric  ulcer,  ii,  82 
in  treatment  of  poliomyelitis,  i,  608 
Aequum,  i,  152 
Age,  morbidity  and,  i,  235 
mortality  and,  i,  235 
Agenesis  cortialis,  ii,  597 
Air,  amount  necessary,  i,  72,  75 
and  acute  bronchitis,  ii,  277 
and  chronic  bronchitis,  ii,  284,  285 
and  insomnia,  ii,  558 
and  rhinitis,  ii,  248,  250 
in  bronchopneumonia,  ii,  313 
in  croupous  pneumonia,  ii,  338 
Alalia,  ii,  565 

Alastrim,  i,  423.  See  also  Variola. 
Albinism  in  stigmata  of  degeneration,  ii, 
579 

Albumen  water,  i,  159 
Albumin  milk.  See  Casein  milk. 
Albuminuria,  i,  57;  ii,  427-431 
adventitious,  ii,  430 
cyclic,  ii,  428 
febrile,  ii,  429,  441 
lordotic,  ii,  428 
orthostatic,  ii,  428 
physiological,  ii,  427 
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Alcohol  and  cerebral  hyperemia,  ii,  627 
and  mental  deficiency,  ii,  585 
and  neuritis,  ii,  696 
in  anorexia,  ii,  68 
in  bronchopneumonia,  ii,  315 
in  cirrhosis  of  liver,  ii,  221 
in  gastritis,  ii,  88 

in  gastroenteric  intoxication,  ii,  116 
in  ileocolitis,  ii,  124 
poisoning,  i,  786 
uses  of,  i,  250 
Alexia,  ii,  563 

Alimentary  glycosuria,  diagnosis  from 
diabetes  mellitus,  i,  764 
intoxication,  ii,  58,  105.  See  also  Gas¬ 
troenteric  intoxication . 
toxicosis,  ii,  105.  See  also  Gastroenteric 
intoxication. 

Alkali  poisoning,  i,  786 
Alkalies  and  tetany,  ii,  533 
effect  on  digestion,  i,  125 
in  acidosis,  i,  758,  759 
in  ammoniacal  urine,  ii,  435 
in  pyelitis,  ii,  470 
in  recurrent  vomiting,  ii,  66 
in  rheumatism,  i,  744 
in  urticaria,  ii,  868 
uses  of,  i,  251 

Alkali-reserve,  i,  755,  759.  See  also 
Acidosis  and  Alkalosis. 

Alkalosis,  i,  759 

and  recurrent  vomiting,  ii,  62 
and  spasmophilia,  ii,  530 
in  convulsions,  ii,  518 
in  epilepsy,  ii,  518 
in  intestinal  obstruction,  ii,  157 
in  tetany,  ii,  533 
Alkaptonuria,  ii,  434 
Allergy,  i,  750-755.  See  also  Serum- 
disease. 

and  asthma,  i,  752,  753;  ii,  287,  290,  291 
and  eczema,  ii,  884,  887 
and  protein,  i,  44 
and  tuberculin  reaction,  i,  753 
and  urticaria,  ii,  866 
and  vaccination,  i,  753 
desensitization  in,  i,  755 
diagnosis  of,  i,  753 
etiology  of,  i,  751 
in  hay-fever,  ii,  252' 
relation  to  exudative  diathesis,  i,  746 
serum  sickness,  i,  752 
skin  reactions  in,  i,  753 
symptoms  of,  i,  752 
treatment  of,  i,  754 
Almond  meal  milk,  i,  170 
Alopecia.  See  Hair. 

Alphalobelin  in  asphyxia  neonatorum,  i, 
320 

Altitude  and  polycythemia,  ii,  761 
effect  on  rickets,  i,  683,  684,  687,  706 
Alveolar  abscess,  ii,  5 

necrosis  of  jaw  in,  ii,  1 
Amaas,  i,  423.  See  also  Variola. 
Amaurotic  family  idiocy,  ii,  590 
Ameba  coli,  ii,  209 

in  dysentery,  ii,  117 


Amino-acids  and  growth,  i,  44 
in  cow’s  milk,  i,  112 
Ammoniacal  urine,  ii,  435 
Amusements,  type  of,  i,  74 
Amyelia,  ii,  670 
Amylaceous  foods,  i,  162 
Amylase  in  breast-milk,  i,  97 
Amyloid  disease  and  bronchiectasis,  ii, 
294 

in  osteomyelitis,  ii,  739 
kidney,  ii,  456 
Amylopsin,  i,  32,  33 
Amyotonia  congenita,  ii,  692 
Amyotrophic  lateral  sclerosis,  ii,  684 
Anaphylactic  purpura,  ii,  791 
Anaphylaxis,  i,  750,  752.  See  also 
Allergy. 

Anasarca  in  nephritis,  ii,  444,  451 
Anemia.  See  Iron. 

Anemia,  ii,  762-773 
and  ascaris,  ii,  196 
and  breast  feeding,  i,  83 
and  cardiac  murmurs,  ii,  420 
and  convulsions,  ii,  510 
and  Corrigan’s  pulse,  ii,  420 
and  dilatation  of  veins,  ii,  423 
and  goat’s-milk,  i,  108 
and  nervousness,  ii,  552 
and  neurasthenia,  ii,  555 
and  phlebitis,  ii,  423 
and  purpura,  ii,  789 
and  teeth,  ii,  6 
aplastic,  ii,  772 
chlorotic,  ii,  765 

diagnosis  from  asphyxia  neonatorum, 
i,  315 

Duroziez’s  murmurs  in,  ii,  420 
gravis,  ii,  772 

in  acute  diffuse  nephritis,  ii,  444 

in  Addison’s  disease,  ii,  845 

in  aortic  insufficiency,  ii,  409 

in  chorea,  ii,  543 

in  chronic  endocarditis,  ii,  407 

in  congenital  family  icterus,  ii,  218 

in  Gaucher’s  disease,  ii,  803 

in  hemolytic  icterus,  ii,  803 

in  hemorrhage  of  new-born,  i,  300 

in  Hodgkin’s  disease,  ii,  806 

in  malnutrition,  i,  728,  732 

in  premature  infants,  i,  287 

in  rickets,  i,  694,  700,  703 

in  scurvy,  i,  711,  714,  718 

in  tapeworm  infestion,  ii,  203 

Leishman’s,  ii,  76 

of  brain  ii,  628 

pernicious,  ii,  770 

hemolytic  icterus  in,  ii,  215 
pistol-shot  sound  in,  ii,  420 
pseudoleukemic,  ii,  773 
secondary,  ii,  762' 
sickle-cell,  ii,  769 
splenic,  ii,  773,  800 
symptomatic,  ii,  762 
Anencephalus,  ii,  594 
Anesthesia  and  spina  bifida,  ii,  669 
in  brain  tumor,  ii,  643,  644 
in  compression-myelitis,  ii,  677,  678 
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Anesthesia  in  disseminated  sclerosis,  ii, 
655 

in  hysteria,  ii,  575 
in  myelitis,  ii,  676 
in  neural  muscular  atrophy,  ii,  687 
in  neuritis,  ii,  697 
in  tabes  dorsalis,  ii,  683 
significance  of,  ii,  507 
Anesthetics,  i,  279 

and  abscess  of  lung,  ii,  350 
and  croupous  pneumonia,  ii,  317 
and  lymphatic  diathesis,  i,  749,  750 
and  massive  collapse  of  lung,  ii,  347 
Aneurysm  of  aorta,  ii,  422 
of  carotid,  ii,  422 
of  ductus  arteriosus,  ii,  422 
of  heart,  ii,  421 

Angina  in  congenital  heart  disease, 
ii,  383 

simple,  ii,  27.  See  also  Pharyngitis , 
acute  catarrhal. 

Vincents’,  ii,  39.  See  also  Tonsillitis, 
ulcer  o-membrano  us . 

Angiocholitis,  ii,  215 
Angioma,  ii,  896 
of  breasts,  ii,  493 
of  intestines,  ii,  193 
of  larynx,  ii,  271 

Angioneurotic  edema,  ii,  868.  See  Edema 
angioneurotic. 

and  edema  of  glottis,  ii,  270 
in  allergy,  i,  752 
Anhydremia,  acidosis  in,  i,  757 
in  alimentary  intoxication,  ii,  59 
in  gastroenteric  intoxication,  ii,  110 
in  intestinal  obstruction,  ii,  157 
Ankle,  tuberculosis  of,  ii,  751 
Ankle-clonus,  ii,  507 

in  cerebellar  ataxia,  ii,  682 
in  hereditary  spastic  paraplegia,  ii,  683 
in  hysteria,  ii,  575 
in  infantile  hemiplegia,  ii,  660 
in  pneumococcic  meningitis,  ii,  611 
in  spastic  diplegia,  ii,  661 
Ankylostoma,  ii,  205 
Anorexia,  ii,  67 
nervosa,  ii,68 

Anterior  poliomyelitis,  i,  587.  See  also 
Poliomyelitis. 

Anthocyanin,  ii,  898 
Anthrax  of  lungs,  ii,  374 
Antimony  poisoning,  i,  786 
uses  of,  i,  251 

Antipyretics,  uses  of,  i,  251,  255 
Antipyrin  and  purpura,  ii,  788 
eruptions,  ii,  873 
Antitoxin  and  allergy,  i,  752,  755 
diphtheritic  in  mumps,  i,  566 
for  diphtheria,  i,  520 
in  lymphatic  diathesis,  ii,  749,  750 
treatment  of  tetanus,  i,  586 
Anuria,  ii,  426 

in  foreign  body  in  urethra,  ii,  487 
Anus,  atresia  of,  ii,  155 
care  of,  i  ,67 
fissure  of,  ii,  189 

in  hereditary  syphilis,  i,  663,  664,  665 


Anus,  prolapse  of,  ii,  186 
pruritus  of,  ii,  192 
stenosis  of,  ii,  155 
Aorta,  aneurism  of,  ii,  422 

congenital  disease  of,  ii,  381,  382,  389 
prognosis  of,  ii,  390 
thrombosis  of,  ii,  423 
Aortic  insufficiency,  ii,  408 
incidence  of,  ii,  406,  408 
prognosis  of,  ii,  411 
symptoms  of,  ii,  408 
stenosis,  ii,  409 

incidence  of,  ii,  406,  409 
prognosis  of,  ii,  411 
symptoms  of,  i,  409 
Apex-beat,  ii,  375 
Aphasia,  ii,  562 

in  brain  tumor,  ii,  643 
in  hysteria,  ii,  575,  576 
in  malaria,  i,  574 
in  mumps,  i,  564 
Aphonia  in  hysteria,  ii,  575 
Aphthae,  ii,  8.  See  Stomatitis ,  aphthous. 
Aplastic  anemia,  ii,772 
Apnea,  expiratory,  ii,  538 
in  breath-holding,  ii,  570 
Apomorphia,  uses  of,  i,  252 
Appendicitis,  ii,  174^185 
and  abscess  of  liver,  ii,  224 
and  massive  collapse  of  lung,  ii,  347 
and  peritonitis,  ii,  227 
and  recurrent  vomiting,  ii,  63 
catarrhal,  ii,  176 
chronic,  ii,  176,  178 
complications  of,  ii,  182 
diagnosis  of,  ii,  182 

from  croupous  pneumonia,  ii,  337 
from  ectopic  kidney,  ii,  439 
from  intussusception,  ii,  163 
from  recurrent  vomiting,  ii,  65 
from  umbilical  colic,  ii,  97,  182 
etiology  of,  ii,  174 
gangrenous,  ii,  176,  177 
obliterative,  ii,  176 
pathological  anatomy  of,  ii,  175 
perforative,  ii,  176,  177 
prognosis  of,  ii,  181 
suppurative,  ii,  176 
symptoms  of,  ii,  176,  178 
treatment  of,  ii,  184 
Appendicular  pneumonia,  ii,  331 
Appendix,  i,  32 
Ascaris  in,  ii,  195 
colic  of,  ii,  182 

in  intestinal  obstruction,  ii,  158 
pain  in,  in  hysteria,  ii,  575 
Appetite,  ii,  67  . 

excessive,  m  diabetes  insipidus,  i,  174 
perverted,  ii,  569 

in  stigmata  of  degeneration,  ii,  579 
stimulation  of,  i,  201 
Arachnodactylia,  ii,  717 
Argyll-Robertson  pupil  in  progressive 
neural  muscular  atrophy,  ii,  687 

Arms,  i,  27  ,  .. 

in  amyotrophic  lateral  sclerosis,  ii,  684 
in  congenital  elevation  scapula,  ii,  720 
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Arms  in  Erb’s  paralysis,  ii,  701,  702 
in  progressive  muscular  atrophy,  ii,  685 
length  of,  i,  21,  27 
motion  of,  i,  61 

paralysis  of,  in  poliomyelitis,  i,  596 
Arrhythmia,  i,  50,  419 
in  nervousness,  ii,  552 
in  typhoid  fever,  i,  451 
sinus,  ii,  419 

Arsenic,  toxic  effects  of,  i,  678 
uses  of,  i,  252 
Arsenical  eruption,  ii,  874 
poisoning,  i,  785,  786 
Arsenicals  and  neuritis,  ii,  696 
by  enema,  i,  261 

by  intraperitoneal  injection,  i,  260 
by  intravenous  injection,  i,  275 
in  anemia,  ii,  766 
in  chorea,  ii,  546 
in  gangrene  of  lung,  ii,  854 
in  gangrenous  stomatitis,  ii,  18 
in  Hodgkin’s  disease,  ii,  807 
in  infantile  atrophy,  i,  726 
in  syphilis,  i,  678 

in  treatment  of  Vincent’s  angina,  ii,  40 
in  ulcerative  stomatitis,  ii,  13 
Arsphenamine  in  chorea,  iii,  546 
in  gangrene  of  lung,  ii,  354 
in  juvenile  paresis,  ii,  657 
in  syphilis,  i,  678 

in  treatment  of  Vincent’s  angina,  ii,  40 
in  ulcerative  stomatitis,  ii,  14 
Arteries.  See  Pulse. 

and  Duroziez’s  murmur,  ii,  409,  420 
and  pistol-shot  sound,  ii,  409,  420 
aneurysm  of,  ii,  422 
Corrigan’s  pulse,  ii,  409,  420 
disorders  of,  ii,  421 
in  chronic  interstitial  nephritis,  ii,  454 
in  Raynaud’s  disease,  ii,  424 
of  new-born,  i,  49 
thrombosis  of,  ii,  422 
Arteriosclerosis,  ii,  421 
Arteritis,  acute,  ii,  422 
in  hereditary  syphilis,  i,  672 
Artery,  umbilical,  i,  49 
Arthritis,  ii,  740.  See  also  Rheumatism. 
acute  infectious,  ii,  741 
and  acute  endocarditis,  ii,  400 
and  bronchopneumonia,  ii,  308 
and  chorea,  ii,  541,  544 
and  chronic  sinusitis,  ii,  254 
and  croupous  pneumonia,  ii,  333 
and  empyema,  ii,  365 
and  septic  meningitis,  ii,  613 
and  teeth,  ii,  6 
and  tonsils,  ii,  43 
and  urticaria,  ii,  867 
colon  bacillus,  ii,  743 
complicating  ophthalmia  neonatorum, 
i,  335 

deformans,  i,  738.  See  also  Rheu¬ 
matism,  chronic  articular . 
gonorrheal,  ii,  497,  741 

diagnosis  from  rheumatism,  i,  742 
in  allergy,  i,  752 
in  cerebrospinal  fever,  i,  482 


Arthritis  in  exudative  diathesis,  i,  746 
in  mumps,  i,  565 

in  pseudomembranous  pharyngitis,  ii, 
32 

in  rubella,  i,  408 
in  scarlet  fever,  i,  365,  379 
in  varicella,  i,  438 
meningococcic,  ii,  743 
pneumococcic,  ii,  742 
septic,  ii,  739 

diagnosis  from  rheumatism,  i,  742 
staphylococcus,  ii,  743 
streptococcic,  ii,  743 
syphilitic,  diagnosis  from  rheumatism, 

i,  742 

treatment  by  baking,  i,  273 
typhoid,  ii4  743 

Arthritism,  i,  746.  See  also  Exudative 
diathesis. 

Arthrogryposis,  ii,  532.  See  also  Tetany.. 
Artificial-feeding  and  morbidity,  i,  78 
Ascarides  as  a  cause  of  intestinal  obstruc¬ 
tion,  ii,  156 

Ascarides,  asphyxia  from,  i,  245 
Ascaris,  ii,  194 

and  abscess  of  liver,  ii,  224 
in  pancreas,  ii,  227 
Aschoff  bodies  in  rheumatism,  i,  735 
Ascites,  ii,  243 
chylous,  ii,  243 
in  Banti’s  disease,  ii,  801 
in  cirrhosis  of  liver,  ii,  222 
in  hereditary  syphilis,  i,  667,  672 
in  tricuspid  insufficiency,  ii,  409 
in  various  splenomegalies,  ii,  799 
Ascitic  peritonitis,  non-tuberculous,  ii,  234 
Asiqua,  i,  151 

Asphyxia  and  intracerebral  hemorrhage, 

ii,  633 

from  ascarides,  i,  245 
in  acute  fatty  degeneration  of  new¬ 
born,  i,  295 

in  edema  of  glottis,  ii,  270 
in  foreign  bodies  in  air-passages,  ii,  275 
in  larynx,  ii,  272 
in  goitre,  ii,  826 

in  leptomeningeal  hemorrhage,  ii,  603 
in  lymphatic  diathesis,  i,  749 
in  non-suppurative  encephalitis,  ii,  635 
in  retropharyngeal  abscess,  ii,  35 
neonatorum,  i,  312-320.  See  also 
New-born,  asphyxia  of. 
sequels  of,  i,  315 
Astasia  abasia,  ii,  575 
Asthenia,  congenital,  i,  332 
Asthma,  ii,  287-292 
and  allergy,  i;>  752,  753 
and  eczema,  ii,  883 
and  emphysema,  ii,  345 
and  fibrinous  bronchitis,  ii,  286 
and  hay-fever,  ii,  252 
and  thymus  gland,  ii,  839 
and  urticaria,  ii,  866 
complications  of,  ii,  289 
diagnosis  of,  ii,  290 
etiology  of,  ii,  287 
in  adenoid  hypertrophy,  ii,  48 
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Asthma  in  chronic  intestinal  indigestion, 
ii,  144 

in  lymphatic  diathesis,  i,  749 
prognosis  of,  ii,  289 
relation  to  exudative  diathesis,  i,  746 
symptoms  of,  ii,  288 
treatment  of,  ii,  290 
tricuspid  insufficiency  in,  ii,  409 
Asthmatic  breathing  in  chronic  inter¬ 
stitial  nephritis,  ii,  453 
Astringents,  uses  of,  i,  255 
Ataxia,  ii,  679 

Friedreich’s,  ii,  679 
hereditary  cerebellar,  ii,  681 
in  brain  tumor,  ii,  643,  644 
in  cerebral  sclerosis,  ii,  654 
in  epidemic  encephalitis,  i,  619 
in  juvenile  paresis,  ii,  657 
in  neuritis,  ii,  698 

in  non-suppurative  encephalitis,  ii,  636 
in  poliomyelitis,  i,  601 
in  tabes  dorsalis,  ii,  683 
locomotor,  ii,  682 
significance  of,  ii,  506 
Atelectasis,  ii,  346 

and  chronic  bronchitis,  ii,  285 
as  cause  of  sudden  death,  i,  244 
diagnosis  from  bronchopneumonia,  ii, 

312 

from  congenital  heart  disease,  ii,  384 
from  empyema,  ii,  368 
in  asphyxia  neonatorum,  i,  313 
in  chronic  intestinal  indigestion,  ii,  137 
in  goitre,  ii,  826 
in  infantile  atrophy,  i,  723 
in  leptomeningeal  hemorrhage,  ii,  603 
in  new-born,  i,  321.  See  also  New¬ 
born,  atelectasis  in. 
in  premature  infants,  i,  286 
in  rickets,  i,  702,  703 
in  sclerema  neonatorum,  i,  337 
Ateleiosis,  ii,  852 

Atheroma  in  chronic  interstitial  nephri¬ 
tis,  ii,  454 

Athetosis  in  epidemic  encephalitis,  i,  619, 
621 

in  Friedreich’s  ataxia,  ii,  680 
in  infantile  hemiplegia,  ii,  661 
in  spastic  diplegia,  ii,  661 
significance  of,  ii,  506 
Athrepsia,  i,  719—726.  See  also  Infantile 
atrophy. 

Atonic  astasia,  ii,  662 
Atrophy  in  syringomyelia  ii,  675 

infantile,  i,  719.  See  also  Infantile 
atrophy. 

of  brain,  ii,  653 

of  muscles,  ii,  505,  684.  See  also 
Muscles,  atrophy  of. 

Atropine  poisoning,  i,  786 
Auricular  fibrillation,  ii,  419 
flutter,  ii,  419 

septum,  congenital  defect  of,  symp¬ 
toms  of,  ii,  385 

Australian  X,  relation  to  epidemic  ence¬ 
phalitis,  i,  613 

relation  to  poliomyelitis,  i,  613 
Avitaminosis,  i,  195 


Babinski  reflex,  i,  61;  ii,  507 

in  infantile  hemiplegia,  ii,  660 
in  tuberculous  meningitis,  ii,  619 
Bacillus  acidophilus  odontolyticus,  ii,  5 
dysenteriae,  ii,  106 
in  ileocolitis,  ii,  117 
fusiform,  in  Vincent’s  angina,  ii,  39 
fusiformis,  ii,  12 
tetani,  i,  583 
tuberculosis,  i,  630,  651 
Backhaus’  milk,  i,  168 
Bacteria,  allergy  to,  i,  751 
and  cow’s  milk,  i,  113 
effect  heat  on,  i,  126 
in  breast-milk,  i,  99 
in  mouth,  i,  36 
in  stomach,  i,  36 
in  tonsils,  ii,  42 
in  urine,  ii,  430,  470 
intestinal,  i,  36 

in  chronic  intestinal  indigestion,  ii, 
141,  142 

Bacterium  pneumosintes,  i,  533 
tularense,  i,  582 
Baking,  i,  273 

of  joints  in  rheumatism,  i,  744 
Balance,  disturbance  of,  ii,  57 
Balanitis  and  enuresis,  ii,  477 
and  phimosis,  ii,  484 
Balano-posthitis,  ii,  485 
Balantidium  coli,  ii,  209 
Baner’s  formula,  i,  139 
Banti’s  disease,  ii,  800 

diagnosis  from  cirrhosis  of  liver,  n, 
222 

simulation  of,  by  hereditary  syphilis, 
i,  672 

Barley  water,  i,  163 
Basedow’s  disease,  ii,  833 
Baths,  i,  65,  268-272 

and  acute  rhinitis,  ii,  248,  250 
and  gonorrheal  vaginitis,  ii,  495,. 498 . 
carbonic-acid,  in  chronic  endocarditis, 
ii,  413 

in  chorea,  ii,  546 
in  chronic  endocarditis,  ii,  413 
in  new-born,  i,  64 
in  prophylaxis  of  pharyngitis,  ii,  28 
Nauheim,  in  chronic  endocarditis,  n, 
413 

temperature  of,  i,  65 
Bednar’s  aphthae,  ii,  19 
Beds,  type  of,  j,  71 
Beef  extracts,  i,  176 
juice,  i,  160,  180 
tape-worm,  ii,  201 
Behavior-disorders,  ii,  580 

and  intracerebral  hemorrhage,  ii,  634 
Belladonna  and  purpura,  ii,  788 
eruption,  ii,  874 
uses  of,  i,  252 

Bells’ palsy,  ii,  699  . 

diagnosis  from  poliomyelitis,  i,  607 
Benzol  in  leukemia,  ii,  783 
Biedert’s  cream  mixture,  i,  167 
Bile,  i,  32,  35 

ducts,  diseases  of,  ii,  226 
in  infantile  atrophy,  i,  720 
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Biliousness,  ii,  104,  212 
Bilirubin  in  stools,  i,  39 
Biliverdin  in  stools,  i,  39 
Bilocular  stomach.  See  Stomach ,  hour¬ 
glass. 

Birth-injury  and  diaphragm,  ii,  169 
of  phrenic  nerve,  ii,  169 
Birth-mark,  ii,  896 
Birth  palsies,  ii,  659 
Bismuth  in  syphilis,  i,  679 
poisoning,  i,  785 
Bites,  insect,  ii,  912 
Black  tongue,  ii,  22 
Blackwater  fever,  i,  572 
Bladder,  i,  55.  See  also  Genito-urinary 
tract. 

absence  of,  ii,  472 
calculus  of,  ii,  473 

and  rectal  prolapse,  ii,  186 
congenital  dilatation  of,  ii,  472 
diseases  of,  ii,  472-483 
extrophy  of,  ii,  472 
foreign  bodies  in,  ii,  474 
in  appendicitis,  ii,  178,  180 
in  hysteria,  ii,  576 
in  vaginitis,  ii,  497 
inflammation  of,  ii,  474 
malformations  of,  ii,  472 
multiple,  ii,  472 
myxoma  of,  ii,  482 
papilloma  of,  ii,  482 
paralysis  of,  and  spina  bifida,  ii,  669 
prolapse  of,  ii,  473 
sarcoma  of,  ii,  482 
spasm  of,  ii,  476 
tuberculosis  of,  ii,  482 

diagnosis  from  tuberculosis  of  kid¬ 
ney,  ii,  458 
tumor  of,  ii,  482 

Blanching  phenomenon  in  scarlet-fever, 
i,  371 

Blanket,  type  of,  i,  68 
Bleeding  time,  i,  53 

method  of  examination  of,  i,  213 
Blepharitis,  ii,  913 

Blindness  and  ethmoid  sinuses,  ii,  254 
and  ophthalmia  neonatorum,  i,  335 
congenital  word,  ii,  563 
in  amaurotic  idiocy  family,  i,  590 
in  brain  tumor,  ii,  644  . 
in  cerebrospinal  fever,  i,  477 
in  epidemic  encephalitis,  i,  622 
in  epilepsy,  ii,  517 
in  hysteria,  ii,  576 
in  mental  deficiency,  ii,  586 
in  varicella,  i,  438 
Blisters,  i,  266 
Blood,  i,  50-55 
amount,  i,  50 

to  be  injected,  i,  277 
and  icterus  neonatorum,  i,  309 
anemia,  ii,  762 
bicarbonates,  i,  756 
bleeding  time  of,  i,  213  ^ 

in  aplastic  anemia,  n,  773 
in  lymphocytic  leukemia,  n,  i  ‘  9 
in  purpura  rheumatica,  ii,  792 


Blood  by  intracardiac  injection,  i,  277 
by  intraperitoneal  injection,  i,  260 
calcium,  i,  54 
in  alkalosis,  i,  760 
in  rickets,  i,  685 
in  spasmophia,  ii,  527,  529,  531 
in  tetany,  ii,  533.  See  also  Blood 
calcium  in  spasmophilia. 
carbon  dioxide  of,  i,  54 
chemistry  of,  i,  54 

in  acute  diffuse  nephritis,  ii,  446 
in  kidney  disease,  ii,  437 
chicken,  in  croupous  pneumonia,  ii,  340 
chlorides  of,  i,  54 

in  croupous  pneumonia,  ii,  324 
in  exudative  diathesis,  i,  746 
in  intestinal  obstruction,  ii,  157 
in  kidney  disease,  ii,  437 
in  nephrosis,  ii,  453 
cholesterin  in  nephrosis,  ii,  453 
cholesterol  of,  i,  54 
in  kidney  disease,  ii,  437 
cit rated,  i,  276 
coagulation  time  of,  i,  213 
in  aplastic  anemia,  ii,  773 
in  hemophilia,  ii,  786 
in  hemorrhage  of  new-born,  i,  298 
in  leptomeningeal  hemorrhage,  ii, 
602 

concentration  of,  i,  52 
creatin  of,  i,  54 

in,  in  kidney  disease,  ii,  437 
creatinin  of,  i,  54 

differential  #  count  of,  from  birth  to 
puberty,  i,  55 
diseases  of,  ii,  757-796 
erythocytes  of,  ii,  757 

from  birth  to  puberty,  i,  55 
examination  of,  i,  213 
fat  in  diabetes  mellitus,  i,  764 
in  exudative  diathesis,  i,  746 
fragility  of  cells,  i,  213 
from  intestinal  tract,  i,  301 
hemoglobin  of,  from  birth  to  puberty, 
i,  55  . 

hydrogen-ion  concentration  of,  l,  54, 
756 

hydrogen-ions  in  alkalosis,  i,  759,  760 
in  acidosis,  i,  758  ... 

in  acute  myelocytic  leukemia,  n,  779 
in  alkalosis,  i,  759,  760 
in  aplastic  anemia,  ii,  773 
in  appendicitis,  ii,  180 
in  ascaris  infestion,  ii,  196 
in  breast-milk,  i,  99 
in  chlorotic  anemia,  ii,  768 
in  chorea,  ii,  543  .  ..  _C1 

in  chronic  myeiocytic  leukemia,  n,  781 
in  congenital  family  icterus,  ii,  218 
heart  disease,  ii,  383 
in  convulsions,  ii,  518 
in  croupous  pneumonia,  ii,  324 
in  diabetes  insipidus,  i,  774 
in  epilepsy,  ii,  518  .  . 

in  exudative  diathesis,  1,  746 
in  gastroenteric  intoxication,  11,  110 
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Blood  in  grippe,  i,  535 
in  hemophilia,  ii,  786 
in  hereditary  syphilis,  i,  668,  672 
in  Hodgkin’s  disease,  ii,  806 
in  hookworm  infestion,  ii,  207 
in  icterus  neonatorum,  i,  311 
in  infantile  atrophy,  i,  720 
in  intestinal  obstruction,  ii,  157 
in  Kala-azar,  ii,  765 
in  lymphocytic  leukemia,  ii,  779 
in  malaria,  i,  570 
in  measles,  i,  389 
in  melena  neonatorum,  i,  301 
in  mumps,  i,  563 
in  peritonitis,  ii,  229 
in  pernicious  anemia,  ii,  771 
in  pertussis,  i,  548 
in  pseudoleukemia,  ii,  774 
in  purpura,  ii,  789,  790,  792,  795 
in  rickets,  i,  700 
in  roseola  infantum,  i,  413 
in  scurvy,  i,  714 
in  secondary  anemia,  ii,  765 
in  sepsis  of  new  born,  i,  293 
in  sickle-cell  anemia,  ii,  769 
in  spasmophilia,  ii,  527,  529,  530,  531 
in  stools,  ii,  99 

in  tetany,  ii,  533.  See  also  Blood  in 
spasmophilia. 
in  tuberculosis,  i,  650 
in  tuberculous  meningitis,  ii,  622 
peritonitis,  ii,  241 
in  typhoid  fever,  i,  450 
in  urine,  i,  233 

in  various  splenomegalies,  ii,  798 
“ inclusion-bodies”  in  scarlet  fever,  i, 
357 

injections  into  umbilical  vein,  i,  277 
iso-agglutinins  of,  i,  54 
iso-hemolysins  of,  i,  54 
leucocytes  of,  ii,  758 

from  birth  to  puberty,  i,  55 
myelocytes  of,  ii,  760 
nitrogen  of,  i,  54 

chronic  interstitial  nephritis,  ii,  454 
in  chronic  parenchymatous  nephri¬ 
tis,  ii,  452 

in  croupous  pneumonia,  ii,  324 
in  intestinal  obstruction,  ii,  157 
in  kidney  disease,  ii,  437 
in  nephrosis,  ii,  453 
normal,  ii,  757 

obtaining  of,  from  veins,  i,  274 
pathological,  ii,  757 
phosphate,  i,  756 

phosphorus  in  chronic  myelocytic  leu¬ 
kemia,  ii,  781 
in  rickets,  i,  685 
in  spasmophilia,  ii,  530,  531 
platelets,  i,  53 

in  acute  myelocytic  leukemia,  ii,  780 
in  aplastic  anemia,  ii,  773 
in  Banti’s  disease,  ii,  801 
in  chlorotic  anemia,  ii,  768 
in  chronic  myelocytic  leukemia,  ii,  781 
in  Gaucher’s  disease,  ii,  803 
in  Hodgkin’s  disease,  ii,  806 


Blood  platelets  in  idiopathic  purpura,  ii, 
790 

in  lymphocytic  leukemia,  ii,  779 
in  measles,  i,  389 
in  pernicious  anemia,  ii,  771 
in  pseudoleukemia,  ii,  775 
in  purpura,  ii,  789,  790,  792,  795 
hemorrhagica,  ii,  792 
rheumatica,  ii,  792 
in  scarlet  fever,  i,  357 
in  scurvy,  i,  714 
in  sickle-cell  anemia,  ii,  770 
in  symptomatic  anemia,  ii,  765 
in  various  anemias,  ii,  763 
splenomegalies,  ii,  799 
polycythemia,  ii,  761 
protein,  i,  54,  756. 
serum,  anthocyanin  in,  ii,  898 
in  carotinemia,  ii,  898 
solids  of,  i,  54 
specific  gravity  of,  i,  50 

in  chlorotic  anemia,  ii,  768 
in  pseudoleukemia,  ii,  774 
sugar,  i,  54 

and  recurrent  vomiting,  ii,  62 
in  diabetes  insipidus,  i,  774 

mellitus,  i,  763,  764,  769,  770,  772 
in  exudative  diathesis,  i,  746 
transfusion,  i,  176 
in  anemia,  ii,  765 
in  cerebral  anemia,  ii,  629 
in  croupous  pneumonia,  ii,  341 
in  pernicious  anemia,  ii,  772 
in  pseudoleukemia,  ii,  776 
in  purpura,  ii,  796 
typing  of,  i,  214 
urea  of,  i,  54  . 
uric  acid  of,  i,  54 

in  kidney  disease,  ii,  437 
vessels,  i,  49 

disorders  of,  ii,  421 
volume,  i,  50 
Blood-letting,  i,  273 
Blood-pressure,  i,  50 
examination  of,  i,  213 
in  acute  diffuse  nephritis,  ii,  445 
in  aortic  insufficiency,  ii,  409 
in  chronic  endocarditis,  ii,  410 
interstitial  nephritis,  ii,  454 . 
parenchymatous  nephritis,  ii,  452 
in  nephrosis,  ii,  453 
Blood-typing,  method  of,  i,  214 
Body,  mid-point  of,  i,  21 
of  premature  infants,  i,  285 
surface  of,  i,  22 

relation  to  caloric  requirement,  i,  45 
relation  to  calories,  i,  123 
weight,  food  requirements  according 
to,  i,  188 

relation  to  caloric  requirement,  i,  45 
Boiling,  effect  on  curds,  i,  43 
Boils,  ii,  893  .  .. 

Bone-marrow  extract  in  anemia,  ii,  769 
in  pseudoleukemia,  ii,  776 
Bones,  absence  of,  ii,  715 
achondroplasia,  ii,  728 
and  rheumatism,  i,  742 
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Bones  and  suprarenal  sarcoma,  ii,  847 
chloroma,  ii,  756 
diseases  of,  ii,  714-756 
fractures  of,  in  rickets,  i,  699 
fragility  of,  ii,  732 
fusion  of,  ii,  715 

in  cleidocranial  dysostosis,  ii,  736 
in  clubbing  of  fingers,  ii,  727 
in  diabetes  insipidus,  i,  774 
in  hereditary  syphilis,  i,  666,  667,  669 
in  measles,  i,  395 

in  rickets,  i,  683,  685,  687,  688,  694,  703 
in  scurvy,  i,  713,  714,  715,  716 
in  tuberculosis,  i,  634,  635,  636 
inflammation  of,  ii,  738 
malformations  of,  ii,  715 
osteoarthropathy,  ii,  294  . 
osteogenesis  imperfecta,  ii,  734 
osteomalacia,  ii,  737 
sarcoma  of,  ii,  756 

suppuration  in,  and  amyloid  kidney, 
ii,  456 

syphilis  of,  ii,  752 
tuberculosis  of,  ii,  743 
tumors  of,  ii,  755 

diagnosis  from  scurvy,  i,  717 
Bordet-Gengou  bacillus,  i,  545 
Botulism,  i,  784 

and  Landry’s  paralysis,  ii,  678 
diagnosis  from  epidemic  encephalitis, 
i,  624 

Bow-legs,  ii,  725 

Bowman’s  solution,  ii,  14 

Brachial  neuritis,  ii,  701 

Brachycephaly  in  Mongolian  idiocy,  ii,  588 

Bradycardia,  ii,  375,  418 

Brain,  i,  60 

abscess  of,  ii,  638 

and  bronchiectasis,  ii,  294 
and  otitis  media,  ii,  924 
diagnosis  of,  ii,  640 

from  brain  tumor,  ii,  645 
from  epidemic  encephalitis,  i,  624 
etiology  of,  ii,  638 
pathological  anatomy  of,  ii,  638 
prognosis  of,  ii,  639 
symptoms  of,  ii,  638 
treatment  of,  ii,  640 
and  convulsions,  ii,  511 
anemia  of,  ii,  628 

and  convulsions,  ii,  509 
atrophy  and  sclerosis  of,  ii,  653 
cerebellum  of,  i,  60 
cerebrum  of,  i,  60 
convolutions  of,  i,  60 
dehydration  of,  i,  275 
diseases  of,  ii,  594-667 
and  headache,  ii,  555 
disseminated  sclerosis  of,  ii,  655 
dura  of,  i,  60 
edema  of,  ii,  629 

in  cerebral  hemorrhage,  n,  635 
in  non-suppurative  encephalitis,  n, 

637 

embolism  of,  ii,  629 

diagnosis  from  cerebral  hemorrhage, 

ii,  634 


Brain,  embolism  of,  in  chronic  endocardi¬ 
tis,  ii,  411 
glioma  of,  ii,  642 
growth  of,  i,  60 
hyperemia  of,  ii,  627 
hypertrophy  of,  ii,  655 
in  chorea,  ii,  539 
in  insanity,  ii,  582 
in  Mongolian  idiocy,  ii,  588 
intracerebral  hemorrhage,  ii,  633 
malformations  of,  ii,  594 
necrosis  in  syphilis  from  salvarsan,  i, 
678 

sarcoma  of,  ii,  642 

thrombosis  and  phlebitis  in,  ii,  423,  630 
thrush  in,  ii,  10 
tuberculoma  of,  ii,  642 
tumors  of,  ii,  641 
and  aphasia,  ii,  563 
and  hydrocephalus,  ii,  647 
diagnosis  of,  ii,  645 

from  brain  abscess,  ii,  640 
from  epidemic  encephalitis,  i,  623 
from  infantile  cerebral  paralysis, 
ii,  665 

etiology  of,  ii,  641 
position  of,  ii,  641 
prognosis  of,  ii,  644 
symptoms  of,  ii,  642 
treatment  of,  ii,  646 
weight  of  from  birth  to  25  years,  i,  60 
Branchial  cysts,  ii,  50 
fistulae,  ii,  50 
Breast  pump,  i,  80 

Breast-feeding,  i,  78-85.  See  also  Breast- 
milk. 

advantages  of,  i,  78 
and  anemia,  i,  83 
and  goitre,  ii,  826 
and  illness,  i,  83 
and  intestinal  colic,  ii,  94 
and  mastitis,  i,  84 
and  menstruation,  i,  83 
and  morbidity,  i,  78 
and  pregnancy,  i,  83 
and  spasmophilia,  ii,  527,  530,  531 
and  syphilis,  i,  83 
and  tuberculosis,  i,  83 
and  typhoid,  i,  83 
caloric  requirements  of,  i,  46 
causes  of  failure  of,  i,  79 
infrequency  of,  i,  79 
contraindication  for,  i,  83 
intervals  for,  i,  81 
mortality  and,  i,  78 
regularity,  of ,  i,  82 
rules  for,  i,  81 

signs  when  unsatisfactory,  i,  84 
stools  in,  ii,  97 
time  of,  i,  81 

Breast-milk,  i,  90-107.  See  also  Breast¬ 
feeding. 

allergy  to,  i,  751,  754 

amount  of,  i,  83 

analysis  of,  i,  93 

and  acrodynia,  i,  780.  .  „ 

and  acute  gastric  indigestion,  n,  8b 
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Breast-milk,  and  caloric  value  of,  i,  98  .. 
and  chronic  intestinal  indigestion,  n, 
134,  138 

and  eczema,  ii,  884,  887 
and  exercise,  i,  104 
and  gastroenteric  intoxication,  ii, 
and  infantile  atrophy,  i,  719,  724 
and  nervousness,  i,  100 
and  obesity,  ii,  859 
and  period  of  lactation,  i,  102 
and  resistance  to  disease,  i,  77 
and  scurvy,  i,  710 

and  transmission  of  anti-bodies,  l,  9/ 
and  tuberculosis,  i,  633 
and  vitamins,  i,  97 
bacteria  in,  i,  79 
blood  in,  i,  99. 
citric  acid  in,  i,  93,  97 
collection  of,  i,  89 
color  of,  i,  92,  101 
composition  of,  i,  92,  120 
dairy,  i,  89 
,  dried,  i,  90 

during  colostrum  period., 
effect  age  of  mother  on,  i, 
diet  on,  i,  104 
drugs  on,  i,  105 
illness  on,  i,  105 
interval  of  nursing  on,  i,  103 


i,  91 
103 


menstruation  on,  l, 


103 


Breast-milk,  quantity  of,  modification  of, 
i,  106 

reaction  of,  i,  92 
specific  gravity  of,  i,  92,  101 
sugar  in,  i,  94,  98 
urea  in,  i,  95 
vitamins  and,  i,  195 
Wassermann  reaction  in,  i,  675 
water  in,  i,  98 
Breasts,  disorders  of,  ii,  493.  See  also 
Mammary  glands. 

in  stigmata  of  degeneration,  ii,  579 
Breath,  character  of,  in  various  con¬ 
ditions,  i,  231 
Breath-holding,  ii,  569 
Breathing.  See  Respiration. 

Breck  feeder,  i,  289 

Breech-delivery  and  Erb’s  paralyses,  n, 
702 

and  spinal  cord  hemorrhage,  ii,  672 
Brissaud  type  of  infantilism,  ii,  854  . 

Broadbent’s  sign  of  chronic  pericarditis, 


n,  399 


nervousness  on,  l,  104 
number  of  pregnancies  on,  i,  103 
on  prognosis  of  syphilis,  i,  673 
on  rickets,  i,  682,  684,  685 
pregnancy  on,  i,  103 
various  factors  on,  i,  102 
examination  of,  i,  100,  101 
for  fat  in,  i,  101 
of  protein  in,  i,  102 
expression  of,  i,  80 
fat  in,  i,  93,  98 
ferments  in,  i,  97 

functions  of  mineral  matter  m,  i,  99 
protein  in,  i,  99 
idiosyncrasy  to,  i,  85 
imitations  of,  i,  171. 
in  alimentary  intoxication,  ii,  59 
in  decomposition,  ii,  58 
in  dyspepsia.,  ii,  58 
in  malnutrition,  i,  730 
in  premature  infants,  i,  289 
in  pyloric  stenosis,  ii,  76,  78 
in  transmission  of  typhoid  fever,  i,#443 
indigestion  and,  i,  100,  1.98 
insufficient  quantity  of,  i,  84 
leucocytes  in,  i,  93 
manual  expression  of,  i,  80 
mineral  matter  in,  i,  95 
modification  of,  i,  106 
non-protein  nitrogen  in,  i,  95 
odor  of,  i,  104  . 

poor,  characteristics  and  effect  of,  i,  99 
quality  of,  i,  84. 
protective  bodies  in,  i,  97 
protein  in,  i,  94 

modificatioh  of,  i,  106,  107 
quantity  of,  i,  90,  100 


also 


Brodie’s  abscess,  ii,  740 
Bromide  eruption,  ii,  874 
Bromides  in  epilepsy,  ii,  522 
uses  of,  i,  252  .  .  ' 

Bronchi,  diphtheria  of,  i,  501,  508 
diseases  of,  ii,  277-295 
foreign  bodies  in,  ii,  274 
infections  of,  and  tonsils,  ii,  44 
stenosis  of  ii,  276 

Bronchial  asthma,  ii,  287.  See 
Asthma. 

glands  and  abscess  of  lung,  n,  349 
and  asthma,  ii,  287. 
and  chronic  bronchitis,  ii,  285 
and  chylo thorax,  ii,  371 
and  emphysema,  ii,  345 
and  gangrene  of  lung,  ii,  352 
and  pericarditis,  ii,  391 
and  phlebitis,  ii,  423 
and  stenosis  bronchi,  ii,  276 
and  tachycardia,  ii,  418  .  _ 

and  tuberculous  meningitis,  ii,  bib 
cough  from,  ii,  246 
enlarged,  diagnosis  from  pertussis, 

i,  553 

in  bronchitis,  ii,  279  .  .. 

in  lymphocytic  leukemia,  n,  /7y 
in  tuberculosis,  i,  634,  635,  645,  647 
tuberculosis  of,  ii,  816,  819 

and  tuberculosis  of  bones  and 
joints,  ii,  743  .. 
tubes,  dilatation  of,  ii,  292 
Bronchiectasis,  ii,  292 

amyloid  liver  in,  ii,  223  .. 
and  bronchopneumonia,  ii,  5U8 
and  chronic  bronchitis,  ii,  285 
and  clubbing  of  fingers,  n,  727 


and  ciuDDixig  ui  migcio,  • 
diagnosis  from  tuberculosis, 
from  foreign  bodies,  ii,  276 
Bronchitis,  acute,  ii,  277-283 
and  atelectasis,  ii,  346  . 
and  croupous  pneumonia,  n, 
arachidic,  ii,  275 


646 


317,  332 
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Bronchitis,  asthmatic,  ii,  287,  288. 
See  also  Asthma. 

capillary,  ii,  296.  See  also  Broncho¬ 
pneumonia. 
chronic,  ii,  283-285 
and  bronchiectasis,  ii,  292 
diagnosis  from  bronchiectasis,  ii, 
294 

cough  in,  ii,  245 

diagnosis  from  pertussis,  i,  552 

fibrinous,  ii,  286 

in  chronic  intestinal  indigestion,  ii, 
137 

in  exudative  diathesis,  i,  746 
in  grippe,  i,  539 
in  malaria,  i,  574 
in  rubella,  i,  408 
in  tuberculosis,  i,  640 
in  typhoid  fever,  i,  453 
recurrent,  ii,  288 
Bronchopneumonia,  ii,  296-316 
acute  disseminated,  ii,  305 
toxemic,  ii,  305 
and  abscess  of  lung,  ii,  349 
and  gangrene  of  lung,  ii,  352 
complications  of,  ii,  308 

from  croupous  pneumonia,  ii,  335 
diagnosis  of,  ii,  311 
etiology  of,  ii,  296 
in  pyelitis,  ii,  469 
latent,  ii,  305 

pathological  anatomy  of,  ii,  299 
physical  signs  in,  ii,  304 
prognosis  of,  ii,  310 
prophylaxis  of,  ii,  312 
protracted,  ii,  305 
pseudolobar,  ii,  305 
relapse  and  recurrence,  ii,  308 
secondary,  ii,  297,  307 
symptoms  of,  ii,  301 
treatment  of,  ii,  312 
tuberculous,  i,  634,  636,  641,  644;  ii, 
306 

Bronchotetany,  ii,  535 
Broth,  meat,  i,  161 

Brown-Sequard  paralysis  in  spinal  cord 
tumor,  ii,  674 

Brudzinski’s  sign  in  cerebrospinal  fever, 
i,  474 

in  pneumococcic  meningitis,  ii,  611 
in  tuberculous  meningitis,  ii,  619 
Bruit,  venous,  ii,  420,  423 
Buffalo’s  milk,  i,  109 
Buffers,  i,  756 

in  cow’s  milk,  i,  113 
Buhl’s  disease,  i,  294 
Bulbar  palsy,  ii,  655 
asthenic,  ii,  711 

in  amyotrophic  lateral  sclerosis,  ii, 
684 

in  hereditary  spastic  paraplegia,  ii, 
683 

in  Landry’s  paralysis,  ii,  679 
infantile,  ii,  662 
paralysis  in  poliomyelitis,  i,  599 
Bulgarian  bacillus,  i,  154 


Butter-flour  mixture,  i,  169 
in  malnutrition,  i,  730 
Buttermilk,  i,  153-155 
and  indigestion,  i,  199 
in  alimentary  intoxication,  ii,  59 
in  chronic  gastric  indigestion,  ii,  91 
ileocolitis,  ii,  127 
intestinal  indigestion,  ii,  139,  141 
in  constipation,  ii,  131 
in  decomposition,  ii,  58 
in  dyspepsia,  ii,  58 
in  gastroenteric  intoxication,  ii,  113 
in  infantile  atrophy,  i,  724 
in  malnutrition,  i,  730 
Butyric  acid  in  stomach,  i,  34 

Calcification  of  teeth,  i,  27 
Calcinosis,  ii,  709 
Calcium,  absorption  of,  i,  44 
and  cow’s  milk,  i,  109 
and  fragilitas  ossium,  ii,  733 
and  purpura,  ii,  796 
effect  fat  on  metabolism  of,  i,  41 
on  rickets,  i,  682,  684,  685,  686, 
687,  706,  707 
on  teeth,  ii,  6 

in  acute  diffuse  nephritis,  ii,  448 
in  alkalosis,  i,  760 
in  amyotonia  congenita,  ii,  693 
in  breast-milk,  i,  96 
in  cow’s  milk,  i,  113 
in  hemophilia,  ii,  787 
in  osteogenesis  imperfecta,  ii,  736 
in  osteomalacia,  ii,  738 
in  premature  infants,  i,  287 
in  pyelitis,  ii,  471 
in  scurvy,  i,  79 

in  serofibrinous  pleurisy,  ii,  361 
in  spasmophilia,  ii,  527,  529,  531 
in  stools,  i,  39,  44 

in  tetany,  ii,  533.  See  also  Calcium 
in  spasmophilia. 
in  various  food-stuffs,  i,  708 
ionization  of,  ii,  531 
of  blood,  i,  54 
Calculus  in  bladder,  ii,  473 
in  kidney,  ii,  460 
in  pancreas,  ii,  227 
in  urethra,  ii,  487 

Calmette  test  in  tuberculosis,  i,  652 
Calomel,  uses  of,  i,  254 
Caloric  requirements,  i,  45-46,  122-123 
method  of  feeding,  i,  121,  122 
Calories  and  obesity,  ii,  859 
calculation  of,  i,  124 
in  diabetes  mellitus,  i,  767,  769 
food-stuffs,  i,  771 
in  infantile  atrophy,  i,  724 
in  malnutrition,  i,  730 
in  premature  infants,  i,  290 
in  various  foods,  i,  190 
number  required  after  the  first  year,  i, 
187 

Cancer.  See  Carcinoma. 

Cancrum  oris,  ii,  14.  See  also  Stomatitis, 
gangrenous. 
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Capillary  pulse  in  aortic  insufficiency,  ii, 
409 

Carbohydrate,  calories  of,  1,  46 
digestion  in  intestine,  i,  36 

metabolism  and  function  of,  i,  41- 

42 

effect  on  digestion  of  fat,  i,  41 
on  fat,  i,  130 

on  rickets,  i,  682,  686,  706 
on  teeth,  ii,  5  .  . 

in  chronic  gastric  indigestion,  n,  91 
in  colostrum,  i,  91 
in  diabetic  food-stuffs,  i,  771 
indigestion  and,  i,  199 
influence  on  mineral  metabolism,  l,  44 
stools,  ii,  98 

tolerance  in  pituitary  infantilism,  u, 

856  . 

weight  of  various  preparations,  l,  lbz 
Carbohydrates,  action  of,  i,  130 
and  chronic  bronchitis,  ii,  284 
and  colic,  i,  200 
and  constipation,  i,  200 
and  obesity,  ii,  859 
and  spasmophilia,  ii,  530,  531 
fermentation  of,  ii,  57 
in  anemia,  ii,  766 
in  diabetes  mellitus,  i,  766,  770 
in  gastroenteric  intoxication,  n,  113 
in  infantile  atrophy,  i,  720,  724 
Carbolic  acid,  uses  of,  i,  252 
Carbon  dioxide,  i,  45 
of  blood,  i,  54 

Carbonic-acid  baths  in  chronic  endo¬ 
carditis,  ii,  413 
Carcinoma  of  brain,  ii,  642 
of  breasts,  ii,  493 
of  intestine,  ii,  193 
of  kidney,  ii,  462 
of  liver,  ii,  225 
of  ovary,  ii,  503 
of  prostate,  ii,  490 
of  stomach,  ii,  84 
of  testicle,  ii,  490  __ 
of  thymus  gland,  ii,  842 
of  thyroid  gland,  ii,  836 
Cardiac.  See  Heart. 
infantilism,  ii,  857 . 
orifice,  closure  of,  i,  35 
Cardiospasm,  ii,  78 
Caries  of  teeth,  ii,  4,  5  _ 

Carotid,  aneurysm  of,  ii,  422 
Carotinemia,  ii,  898  ^ 

Carpopedal  spasm,  ii,  532.  See  also 
Tetany. 

Carriers,  diphtheria,  i,  500,  519,  530 
typhoid,  i,  463 
variola,  i,  414 

Casein,  i,  33,  43  , 

combination  with  salts  in  different 
species,  i,  95 

in  intestinal  disturbance,  ii,  57 

milk,  i,  157-159  . 

in  alimentary  intoxication,  n,  59 
in  chronic  ileocolitis,  ii,  127 

intestinal  indigestion,  ii,  139,  141, 
146 


Casein  milk  in  decomposition,  ii,  58 

in  dyspepsia,  ii,  58  -no 

in  gastroenteric  intoxication,  ii,  lies 
in  infantile  atrophy,  i,  724 
Castor  oil,  uses  of,  i,  254 
Catalepsy  in  hysteria,  ii,  575 
Cataract,  congenital,  in  stigmata  of 
degeneration,  ii,  579  . 

Catatonia  in  epidemic  encephalitis,  i,  619 
Celiac  disease,  ii,  142,  144.  See  also 
Chronic  intestinal  indigestion. 
vitamins  and,  i,  197 

Cephalhematoma,  i,  303-306.  See  also 
New-horn,  cephalhematoma. 

Cercomonas  intestinalis,  ii,  209 
Cerebellar  ataxia,  ii,  681  .... 

in  non-suppurative  encephalitis,  n, 

636 

tumor,  diagnosis  from  Friedreich  s 
ataxia,  ii,  681 
type  of  diplegia,  ii,  662 
Cerebellum,  tumors  of,  ii,  644 
Cerebral  abscess,  diagnosis  from  epidemic 
encephalitis,  i,  624 
embolism,  ii,  629 

hemorrhage,  ii,  633  . 

paralysis,  ii,  657.  See  also  Paralysis , 
infantile  cerebral. 
pneumonia,  ii,  330 
sinus-thrombosis,  ii,  631 
thrombosis,  ii,  630 
Cerebrospinal  fever,  i,  468-490 
and  erysipelas,  i,  496 
and  hydrocephalus,  ii,  647 
atypical  forms  of,  i,  477 
blindness  in,  i,  477 
blood  in,  i,  476 
diagnosis  of,  i,  484  _ 

from  poliomyelitis,  i,  606 
from  tuberculous  meningitis,  n, 
624 

etiology  of,  i,  468 
mild  forms  of,  i,  478 
pathological  anatomy  of,  i,  470 
prognosis  in,  i,  484 
prophylaxis  of,  i,  486 
recurrence  of,  i,  484 
relapse  in,  i,  483 
serum  treatment  of,  i,  487 
severe  forms  of,  i,  478 
spinal  fluid  in,  i,  477,  485 
symptoms  of,  i,  471 
treatment  of,  i,  486 
fluid.  See  Spinal  fluid. 

Certified  milk,  i,  119 

Cervical  adenitis,  diagnosis  from  mumps, 
i,  565 

in  grippe,  i,  539 
in  mumps,  i,  564 
in  scarlet  fever,  i,  364 
gland  in  tuberculosis,  i,  647 
Chafing,  ii,  870  _ 

Chapin  dipper,  i,  117 

Charcot-Marie-Tooth  type  of  neural  mus¬ 
cular  atrophy,  ii,  686  , 

Charcot’s  type  of  muscular  atropny,  n, 

684 
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Cheeks,  i,  24 
Chest.  See  Thorax. 

circumference  of,  i,  24-26 
deformity  of,  in  adenoid  hypertrophy, 
ii,  47 

examination  of,  i,  209,  210,  224 
funnel,  ii,  721 
growth  of,  i,  24-26 
in  malnutrition,  i,  728 
in  new-born,  i,  3 
in  rickets,  i,  694,  695,  697,  703 
pigeon-breast,  ii,  721 
Cheyne-Stokes  respiration  in  tuberculous 
meningitis,  ii,  619 
of  brain  abscess,  ii,  639 
Chicken-pox,  i,  432.  See  also  Varicella. 
Chilblains,  ii,  869,  876 

diagnosis  from  Raynaud’s  disease,  ii, 
425 

Childhood,  i,  2 

and  mortality,  i,  242 
Chloral  eruption,  ii,  874 
Chlorides  in  blood,  i,  54 

in  kidney  disease,  ii,  437 
Chlorine  in  acute  rhinitis,  ii,  251 
Chloroform  for  anesthesia,  i,  280 
Chloroma,  ii,  756 
Chlorosis,  ii,  767 
Choked  disc.  See  Optic  atrophy. 
in  serous  meningitis,  ii,  606 
in  tuberculous  meningitis,  ii,  619 
Cholangitis,  ii,  226 
Cholecystitis,  ii,  226 
in  typhoid  fever,  i,  464 
Cholelithiasis,  ii,  226 
Cholemia,  congenital  family,  ii,  216 
Cholera  infantum,  ii,  109 
morbus,  ii,  109 
nostras,  ii,  109 

Cholesterol  and  rickets,  i,  688 

in  blood,  in  kidney  disease,  ii,  437 
of  blood,  i,  54 
Chondroma  of  nose,  ii,  261 
Chorea,  ii,  539-547 

and  acute  endocarditis,  ii,  400 

and  adenoid  hypertrophy,  ii,  48 

and  aphasia,  ii,  563 

and  ascaris,  ii,  196 

and  fecal  incontinence,  ii,  191 

and  habit-tic,  ii,  549 

and  mania,  ii,  582 

and  rheumatism,  i,  735,  736,  740 

and  tonsils,  ii,  43,  44 

diagnosis  of,  ii,  544 

from  electric  chorea,  ii,  551 
from  epidemic  encephalitis,  i,  624 
from  Friedreich’s  ataxia,  ii,  681 
from  impulsive  tic,  ii,  550 
electrica,  ii,  550 

and  hysteria,  ii,  575 
diagnosis  from  Sydenham’s  chorea, 
ii,  545 

etiology  of,  ii,  540 
hemichorea,  ii,  542 

Huntingdon’s,  diagnosis  from  Syden¬ 
ham’s  chorea,  ii,  545 
in  measles,  i,  395 


Chorea  in  mumps,  i,  564 
in  scarlet  fever,  i,  368 
in  typhoid  fever,  i,  459 
insaniens,  ii,  543 
paralytic,  ii,  543 
pathogenesis  of,  ii,  539 
prognosis  of,  ii,  544 
prophylaxis  of,  ii,  545 
relapse  and  recurrence  in,  ii,  544 
relation  to  epidemic  encephalitis,  i,  612 
symptoms  of,  ii,  542 
treatment  of,  ii,  545 

Choreiform  movements  in  hysteria,  ii,  575 
in  infantile  hemiplegia,  ii,  661 
in  spastic  diplegia,  ii,  661 
significance  of,  ii,  506 
type  of  epidemic  encephalitis,  i,  619, 
621 

Choroid,  tubercles  in,  in  tuberculous 
meningitis,  ii,  619 
Choroiditis.  See  Eye. 

Chvostek’s  sign  in  alkalosis,  i,  760 
in  spasmophilia,  ii,  529 
Chylothorax,  ii,  371 
•  Chylous  ascites,  ii,  243 
Chyluria,  ii,  433 
Circulation,  activity  of,  i,  49 
fetal,  ii,  376 
in  new-born,  ii,  376 
in  stigmata  of  degeneration,  ii,  579 
Circulatory  system,  diseases  of,  ii,  375- 
425 

Circumcision  in  masturbation,  ii,  572 
Cisterna  magna,  puncture  of,  i,  217 
puncture  in  cerebrospinal  fever,  i,  489 
in  spinal  cord  tumor,  ii,  674 
in  tuberculous  meningitis,  ii,  625 
Citric  acid  in  breast-milk,  i,  97 
in  cow’s  milk,  i,  113 
Cleft  palate,  ii,  1,  2,  27 
Cleidocranial  dysostosis,  ii,  736 
Climate,  effect  on  rickets,  i,  683,  687,  706 
on  tuberculous,  i,  627,  655 
influence  on  weight,  i,  13 
Climato therapy,  treatment  by,  i,  282 
Clitoris,  adherent,  ii,  493 
and  enuresis,  ii,  477 
and  masturbation,  ii,  571 
affections  of,  ii,  493 
fissure  of,  ii,  494 
hypertrophy  of,  ii,  494 
in  hypernephroma,  ii,  848 
tuberculosis  of,  ii,  503 
Clonic  convulsion,  ii,  511 
Clonus,  ankle,  ii,  507 
Clothing,  i,  67-70 
weight  of,  i,  12,  18 
Club-foot,  ii,  722  .. 

and  hydrocephalus,  ii,  647 
Coagulation  time,  i,  53  # 

method  of  testing,  i,  213 
Coal-tar  poisoning,  i,  786 
Cocaine  in  acute  rhinitis,  u,  251 
in  hay-fever,  ii,  253 
poisoning,  i,  787 
uses  of,  i,  253 
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Cod  liver  oil  by  inunction,  i,  265 

effect  on  rickets,  i,  682,  685,  686, 
687,  688,  707 

for  premature  infant,  i,  291 
in  anemia,  ii,  766 
in  chronic  bronchitis,  ii,  285 
in  malnutritions,  i,  732 
in  rheumatism,  i,  744 
uses  of,  i,  253 

Cold,  ii,  248.  See  also  Rhinitis ,  acute. 
and  acute  catarrhal  pharyngitis,  ii,  27 
and  facial  paralysis,  ii,  700 
and  myotonia  congenita,  ii,  712 
and  neuritis,  ii,  696 
and  Raynaud’s  disease,  ii,  424 
and  recurrent  vomiting,  ii,  62 
and  tonsils,  ii,  44 
effect  of,  i,  272 

in  rheumatism,  i,  734 
Cole’s  pneumococcic  serum,  ii,  340 
Colic,  appendicular,  ii,  182 
carbohydrate  and,  i,  200 
causes  of,  i,  200 

diagnosis  from  appendicitis,  ii,  182 
in  chronic  intestinal  indigestion,  ii,  136 
in  gastroenteric  intoxication,  ii,  108 
intestinal,  ii,  94-97 
umbilical,  ii,  96 
Colies’  law  in  syphilis,  i,  658 
Colloidal  gold  test  in  poliomyelitis,  i,  595 
in  syphilis,  i,  676 
in  tabes  dorsalis,  ii,  683 
test  in  epidemic  encephalitis,  i,  620 
Colon,  i,  32 

atresia  of,  ii,  154 

dilatation  of,  diagnosis  from  congenital 
stenosis,  ii,  155 

idiopathic,  ii,  149-154 . 

in  chronic  intestinal  indigestion,  ii, 
143 

secondary,  ii,  151 
stenosis  of,  ii,  154 
Color  of  eyes,  i,  24 
of  hair,  i,  24 
recognition  of,  i,  62 
Colostrum,  i,  55,  91 

Coma  in  acute  diffuse  nephritis,  ii,  445, 
446 

in  alimentary  intoxication,  ii,  59 
in  brain  tumor,  ii,  645 
in  bronchopneumonia,  ii,  303 
in  cerebral  anemia,  ii,  628 
in  chronic  intestinal  indigestion,  ii,  144 
in  cirrhosis  of  liver,  ii,  222 
in  congenital  heart  disease,  ii,  383 
in  croupous  pneumonia,  ii,  320 
in  embolism  of  brain,  ii,  629 
in  epidural  hemorrhage,  ii,  599 
in  epilepsy,  ii,  518 
in  gastroenteric  intoxication,  ii,  110 
in  hysteria,  ii,  575 
in  intracerebral  hemorrhage,  ii,  634 
in  heptomeningeal  hemorrhage,  ii,  603 
in  nonsuppurative  encephalitis,  ii,  635 
in  pachymeningitis  externa,  ii,  600 
interna,  ii,  600 
in  serous  meningitis,  ii,  605 


Coma  in  sinus-thrombosis,  ii,  632 
in  tuberculous  meningitis,  ii,  618 
in  yellow  atrophy  of  liver,  ii,  220 
Commercial  foods,  i,  172 
Complemental  feeding,  i,  85 
Complement-fixation  test  in  pertussis,  i, 
553 

in  syphilis,  i,  675 
in  tuberculosis,  i,  651 
Compresses,  i,  272 

Concentrated  feeding  in  premature  in¬ 
fants,  i,  290 
Condensed  milk,  i,  173 
Condyloma  in  hereditary  syphilis,  i,  663, 
665,  670 

Congenital  asthenia,  i,  322 
heart  disease,  ii,  378-391 
laryngeal  stridor,  ii,  272 
obliteration  of  bile  ducts,  i,  307-309 
syphilis,  i,  658.  See  also  Syphilis , 
hereditary. 

Conjunctivitis,  ii,  914-917 
acute  contagious,  ii,  915-917 
angular,  ii,  915 
catarrhal,  ii,  915 
diphtheritic,  ii,  916 
gonococcic,  and  arthritis,  ii,  741 
phlyctenular,  ii,  917 

in  exudative  diathesis,  i,  746 
pseudomembranous,  ii,  916 
purulent,  ii,  915 
vernal,  ii,  915 
Constipation,  ii;  128-133 
and  eczema,  ii,  883 
and  length  of  intestine,  i,  32 
and  rectal  prolapse,  ii,  186 
carbohydrate  and,  i,  200 
diet  and,  i,  199 
fat  and,  i2  200 

in  chronic  intestinal  indigestion,  n, 
135,  143,  148 

in  idiopathic  dilatation  of  colon,  ii,  150 
in  malaria,  i,  573 
in  malnutrition,  i,  728 
in  pyloric  stenosis,  ii,  73 
in  recurrent  vomiting,  ii,  64 
in  typhoid  fever,  i,  446 
treatment  by  suppositories,  i,  261 
Convalescent  serum  in  epidemic  enceph¬ 
alitis,  i,  625 
in  measles,  i,  400 
in  mumps,  i,  500 
in  pertussis,  i,  557 
in  poliomyelitis,  i,  608 
in  scarlet  fever,  i,  374,  376 
in  varicella,  i,  440 
Convulsions,  ii,  509-515 
and  ascaris,  ii,  196 
and  cerebral  hyperemia,  ii,  628  .. 
and  intracerebral  hemorrhage,  n,  633 
and  mental  deficiency,  ii,  585 
and  phimosis,  ii,  484 
cause  of;  i,  234 
clonic,  ii,  511 
diagnosis  of,  ii,  513 
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Convulsions,  eclamptic,  diagnosis  from 
epilepsy,  ii,  521 
etiology  of,  ii,  509 
exciting  causes  of,  ii,  510 
general,  ii,  511 

in  acute  catarrhal  pharyngitis,  ii,  28 
diffuse  nephritis,  ii,  445,  446 
gastric  indigestion,  ii,  85 
osteomyelitis,  ii,  739 
in  Addison’s  disease,  ii,  845 
in  adenoid  hypertrophy,  ii,  48 
in  alimentary  intoxication,  ii,  59 
in  alkalosis;  i,  760 
in  allergy,  l,  752 

in  amaurotic  family  idiocy,  ii,  590 
in  brain  abscess,  ii,  639 
in  brain  tumor,  ii,  642,  643,  644 
in  breath  holding,  ii,  570 
in  bronchopneumonia,  ii,  303 
in  cerebral  anemia,  ii,  628 
in  cerebral  sclerosis,  ii,  654 
in  cerebrospinal  fever,  i,  471 
in  chronic  intestinal  indigestion,  ii, 
137,  144 

in  cirrhosis  of  liver,  ii,  222 
in  congenital  heart  disease,  ii,  383 
in  croupous  pneumonia,  ii,  319,  320 
in  diphtheria,  i,  502 
in  electric;  chorea,  ii,  550 
in  epidemic  encephalitis,  i,  619 
in  epilepsy,  ii,  517 
in  erysipelas,  i,  491 

in  gastroenteric  intoxication,  ii,  108, 
110 

in  grippe,  534,  537 

in  heart-block,  ii,  418 

in  hydrocephalus,  ii,  651 

in  hysteria,  ii,  575 

in  icterus  gravis,  ii,  219 

in  ileocolitis,  ii,  120 

in  infantile  atrophy,  i,  723 

in  infantile  hemiplegia,  ii,  659 

in  intracerebral  hemorrhage,  ii,  634 

in  laryngismus  stridulus,  ii,  538 

in  leptomeningeal  hemorrhage,  ii,  603 

in  lymphatic  diathesis,  i,  749 

in  malaria,  i,  573 

in  measles,  i,  3842  391,  395 

in  microcephalic  idiocy,  ii,  590 

in  mumps,  i,  560,  563- 

in  non-suppurative  encephalitis,  ii,  635 

in  pachymeningitis  interna,  ii,  600 

in  pertussis,  i,  550 

in  pneumococcic  meningitis,  ii,  610 

in  poliomyelitis,  i,  594 

in  recurrent  vomiting,  ii,  64 

in  renal  colic,  ii,  461 

in  rickets,  i,  701,  703 

in  scarlet  fever,  i,  353,  361,  368 

in  sclerosis  of  brain,  ii,  654 

in  sepsis  of  new-born,  i,  293 

in  serous  meningitis,  ii,  605 

in  sinus-thrombosis,  ii,  632 

in  spastic  diplegia,  ii,  662 

in  tetanus,  i,  584 

in  tuberculous  meningitis,  ii,  618,  619 
in  typhoid  fever,  i,  445,  451,  457 


Convulsions  in  varicella,  i,  436 
in  yellow  atrophy  of  liver,  ii,  220 
local,  ii,  511 
pathogenesis  of,  ii,  509 
prognosis  of,  ii,  512 
prophylaxis  of,  ii,  514 
reflex,  ii,  510 
sequels  of,  ii,  512 
symptoms  of,  ii,  511 
terminal,  ii,  510 
tonic,  ii,  511 
toxic,  ii,  510 
treatment  of,  ii,  514 
Copaiba  and  purpura  ii,  788 
Copper  in  breast-milk,  i,  96 
in  cow’s  milk,  i,  113 
poisoning,  i,  785,  787 
Coprolalia,  ii,  550 

Cornea,  ulcer  of,  in  chronic  ileocolitis, 
ii,  126 

Corneal  reflex,  i,  61 
Corn-syrup,  i,  131,  155 
in  chronic  intestinal  indigestion,  ii,  146 
in  diabetes  mellitus,  i,  770 
in  infantile  atrophy,  i,  724 
in  malnutrition,  i,  730 
Corpora  striata,  disorders  of,  ii,  665 
Corrigan’s  pulse  and  anemia,  ii,  420 
in  aortic  insufficiency,  ii,  409 
Coryza,  ii,  248.  See  also  Rhinitis ,  acute. 
in  allergy,  i,  752 

in  hereditary  syphilis,  i,  660,  661,  665 
in  pertussis,  i,  547 
in  poliomyelitis,  i,  594 
in  syphilis,  i,  661,  675 
Cough,  i,  230;  ii,  245 

and  cerebral  hyperemia,  ii,  628 
and  stenosis  of  trachea,  ii,  277 
cause  of  hernia,  ii,  167 

of  ulceration  of  frenulum,  ii,  21 
in  abscess  of  liver,  ii,  224 
of  lungs,  ii,  351 
in  acute  bronchitis,  ii,  278 
catarrhal  laryngitis,  ii,  262 
catarrhal  pharyngitis,  ii,  28 
endocarditis,  ii,  401 
pericarditis,  ii,  394 
subglottic  laryngitis,  ii,  265 
in  adenoid  hypertrophy,  ii,  47 
in  bronchial  gland  tuberculosis,  ii,  817 
in  bronchiectasis,  ii,  293 
in  bronchopneumonia,  ii,  301,  303 
in  chronic  bronchitis,  ii,  284 
endocarditis,  ii,  407 
laryngitis,  ii,  268 
pharyngitis,  ii,  29 
pneumonia,  ii,  343 
in  croupous  pneumonia,  ii,  320,  324 
in  edema  of  glottis,  ii,  270 
of  lungs,  ii,  349 
in  elongated  uvula,  ii,  29,  30 
in  empyema,  ii,  364 
in  fibrinous  bronchitis,  ii,  286 
in  foreign  bodies  in  air-passages,  ii,  275 
in  larynx,  ii,  272 
in  gangrene  of  lung,  ii,  353 
in  grippe,  i,  537 
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Cough  in  habit-tic,  ii,  549 
in  Hodgkin’s  disease,  ii,  806 
in  hypertrophic-rhinitis,  ii,  255 
in  hysteria,  ii,  576 
in  largnygeal  diphtheria,  i,  506 
in  malaria,  i,  574 
in  massive  collapse  of  lung,  ii,  347 
in  measles,  i,  384 
in  papilloma  of  larynx,  ii,  271 
in  pertussis,  i,  547 ;  ii,  246 
in  plastic  pleurisy,  ii,  357 
in  retroesophageal  abscess,  ii,  55 
in  retropharyngeal  abscess,  ii,  33 
in  serofibrinous  pleurisy,  ii,  358 
in  spasmodic  laryngitis,  ii,  263 
in  stenosis  of  larynx,  ii,  274 
in  tuberculosis,  i,  650 
in  typhoid  fever,  i,  451 
in  variola,  i,  417 
stomach,  ii,  90,  246 
vomiting  in,  ii,  61 
Counter-irritants,  i,  266 
Cow-pox,  i,  425.  See  also  Vaccination, 
smallpox. 

Cow’s  milk,  i,  107-120 
amino-acids  in,  i,  112 
and  tuberculosis,  i,  633,  65/ 
bacteria  and,  i,  113 
buffer  content  of,  i,  113 
calcium  and,  i,  109 
calcium  in,  i,  113 
caloric  value  of,  i,  110 
care  of,  i,  119 
characteristics  of ,  i,  109 
citric  acid  in,  i,  113 
coagulation  of,  i,  109 
color  of,  i,  109 
composition  of,  i,  111,  120 
copper  in,  i,  113 
curd  of,  i,  109,  110 
effect  of  boiling  on,  i,  110 
of  freezing  on,  i,  110,  115 
of  heat  on,  i,  110 
examination  of,  i,  111 
fat  in,  i,  112  _ 
ferments  in,  i,  113 
in  premature  infants,  i, 
leucocytes  in,  i,  115 
mineral  matter  in,  i,  112 
phosphorus  in,  i,  113 
production  of,  i,  119 
protein  in,  i,  109,  112 
reaction  of,  i,  107 
salts  in,  i,  113 
specific  gravity  of,  i, 
sugar  in,  i,  112 
taste  of,  i,  109 
variation  in,  i,  111 
vitamins  and,  i,  113 
Coxa  vara,  ii,  726 

in  rickets,  i,  699,  703  ^ 

Coxitis,  tuberculous,  ii,  747 
Cranial  nerves,  paralysis  of,  in  hereditary 
syphilis,  i,  672 
Craniotabes,  ii,  728 

and  laryngismus  stridulus,  ii,  537 
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Craniotabes  and  rickets,  i,  695,  704 
in  hereditary  syphilis,  i,  667 
Cranium.  See  Head. 

Cream,  i,  116 
bacteria  in,  i,  115 

Creatin  in  recurrent  vomiting,  ii,  63 
of  blood,  i,  54 

of  urine,  i,  57  #  .... 

Creatinin  in  amyotonia  congenita,  u,  693 
of  blood,  i,  54 

in  kidney  disease,  ii,  437 
of  urine,  i,  57 
Creeping,  i,  61 
Cremasteric  reflex,  l,  61 
Cretinism,  ii,  827-833 
and  goitre,  ii,  825 

diagnosis  from  achondroplasia,  n,  731 
from  rickets,  i,  404 
tongue  in,  ii,  20 
Croup,  ii,  263.  See  also  Laryngitis,  spas¬ 
modic. 

in  adenoid  hypertrophy,  ii,  48 
kettle,  i,  265 
laryngeal,  i,  506 
tent,  i,  264 
Crowded  little  attacks,  ii,  525 
Cry  and  congestion  of  thyroid,  ii,  824 
diagnostic  importance  of,  i,  228—230 
hydrencephalic,  i,  229 

in  tuberculous  meningitis,  ii,  618 
in  breath-holding,  ii,  570 
in  cerebrospinal  fever,  i,  473 
in  convulsions,  ii,  511 
in  epilepsy,  ii,  517 
in  hereditary  syphilis,  i,  661,  665 
in  intestinal  colic,  ii,  95 
of  premature  infants,  i,  285 
Cryptorchidism,  ii,  488 

in  stigmata  of  degeneration,  ii,  579 
Cuban-itch,  i,  423.  See  also  Variola. 
Curds,  i,  33,  43 

prevention  of,  i,  125 
Curdy  stools,  ii,  98  . 

Cyclic  vomiting,  ii,  62.  See  also  X  omit- 
ing ,  recurrent. 

Cyclopia,  ii,  595 
Cysticercus,  ii,  200 
Cystinuria,  ii,  434 
Cystitis,  ii,  474 

and  vaginitis,  ii,  497 
in  malaria,  i,  576 
tuberculous,  ii,  474 
Cysts  of  brain,  ii,  642 
of  breast,  ii,  493 
of  intestine,  ii,  193 
of  jaw,  ii,  1 
of  liver,  ii,  225 
of  lungs,  ii,  374 

of  mesentery,  chylous  ascites  from,  n, 
244 

of  ovary,  ii,  503 
of  pancreas,  ii,  227 
of  spleen,  ii,  804 
of  thyroid  gland,  ii,  836 
Cytoryctes  variolse,  i,  413 
Czerny- Kleinschmidt,  butter-flour  mix¬ 
ture,  i,  169 
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Czerny’s  diathesis,  i,  745.  See  also  Exu¬ 
dative  diathesis. 

Dactylitis,  syphilitic,  i,  667,  669;  ii,  754 
tuberculous,  ii,  744 

Dakin’s  solution  in  gonorrheal  vaginitis, 
ii,  500 

Deafness  following  scarlet  fever,  i,  364 
in  adenoid  hypertrophy,  ii,  42,  47 
in  brain  tumor,  ii,  644 
in  cerebrospinal  fever,  i,  480 
in  epidemic  encephalitis,  i,  619,  622 
in  hereditary  syphilis,  i,  672 
in  hypertrophic  rhinitis,  ii,  255 
in  hysteria,  ii,  576 
in  mumps,  i,  562,  564 
in  nasal  polyps,  ii,  260 
in  pertussis,  i,  550 
in  stigmata  of  degeneration,  ii,  579 
in  tonsillar  hypertrophy,  ii,  42 
in  typhoid  fever,  i,  460 
Death,  sudden,  i,  243-245 
and  syncope,  ii,  420 
and  thymus  gland,  ii,  839,  840 
in  adenoid  removal,  ii,  50 
in  allergy,  i,  752 
in  anesthesia,  i,  279 
in  brain  tumor,  ii,  645 
in  decomposition,  ii,  58 
in  duodenal  ulcer,  ii,  171 
in  lymphatic  diathesis,  i,  747,  748, 
749 

in  retropharyngeal  abscess,  ii,  34 
in  scarlet  fever,  i,  370 
Decomposition,  ii,  58,  133.  See  also 
Indigestion ,  intestinal ,  chronic. 
Defecation,  control  of,  i,  74 
Deficiency-disease,  i,  195 
Dehydration,  acidosis  in,  i,  757 
by  intravenous  injection,  i,  275 
by  sulphate  of  magnesia  enema,  i,  261 
in  infantile  atrophy,  i,  725 
in  nephritis,  ii,  455 
Dementia,  ii,  582 

diagnosis  from  imbecility,  ii,  581 
Dental  caries,  i,  66 
Dentition,  i,  27 
anomalies  of,  ii,  3-6 
period  of,  i,  2 

Denzer  canulg,  in  diagnosis  of  peritonitis, 
ii,  233 

Dermatitis,  ii,  874-878 
actinea,  ii,  876 
congelationis,  ii,  876 
exfoliating,  i,  373 
exfoliativa  neonatorum,  ii,  878 
gangrenosa,  ii,  877 
venenata,  ii,  875 

Dermato-polyneuritis,  i,  779.  See  also 
Acrodynia. 

D’Espine’s  sign,  ii,  817 
Development  of  mentality,  i,  62 
of  new-born,  i,  4 
.  of  special  senses,  i,  62 
Devil’s  grippe,  i,  537 
Dextrin,  preparations  of,  i,  131 
Dextrin-maltose,  preparations  of,  i,  131 
2 


Dextrocardia,  i,  382 
Diabetes  insipidus,  i,  773-775 
mellitis,  i,  761-772 
acetonuria  in,  i,  763 
acidosis  in,  i,  757,  758,  769 
adrenalin  in,  i,  770 
blood  fat  in,  i,  764 
blood  sugar  in,  i,  763,  764,  769,  770, 
772 

caloric  value  of  foods  for,  i,  771 
calories  in,  i,  767,  769 
carbohydrates  in,  i,  766,  770 
coma  in,  i,  763,  769 
complications  of,  i,  763 
corn  syrup  in,  i,  770 
diagnosis  of,  i,  764 
diet  in,  i,  765 
lists  for,  i,  771 
etiology  of,  i,  761 
eye  in,  i,  763 
fats  in,  i,  766 
glucose  in,  i,  769,  770 
glycosuria  in,  i,  763,  764,  769 
history  of,  i,  761 
hypodermoclysis  in,  i,  769 
hypoglycemia  in,  i,  770 
instructions  for  patients  in,  i,  772 
insulin  in,  i,  765,  768,  769,  770 
intravenous  injections  in,  i,  769 
introperitoneal  injections,  i,  769 
ketogenic,  antiketogenic  balance,  i, 
765 

nephritis  in,  i,  763 

nervous  shock  and,  i,  762 

nutrition  in,  i,  763 

obesity  and,  i,  762 

orange  juice  in,  i,  770 

pathological  anatomy  of,  i,  762 

pituitary  extract  in,  i,  770 

prognosis  in,  i,  763 

protein  in,  i,  765,  766 

race  and,  i,  762 

soda  in,  i,  770 

symptoms  of,  i,  763 

syphilis  and,  i,  762 

teeth  in,  i,  763 

tonsils  and,  i,  770,  762 

treatment  of,  i,  764 

of  uncomplicated  cases,  i,  766 
urine  in,  i,  763,  764,  768,  769,  770, 
772 

renal,  ii,  432 

Diagnosis  in  infancy  and  childhood,  i, 

219-235 

methods  of  examination  and,  i,  203-219 
Diapers,  i,  67 

and  intertrigo,  ii,  870 
and  irritation  of  urethral  orifice,  ii,  487 
and  masturbation,  ii,  571 
Diaphragm,  i,  25.  See  also  Subphrenic 
abscess. 

and  pleurodynia,  i,  538 

defect  of,  ii,  169 

eventration  of,  ii,  169 

hernia  of,  ii,  169 

in  chronic  pneumonia,  ii,  343 

in  foreign  bodies  in  air-passages,  ii,  276 
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Diaphragm  in  hysteria,  ii,  575,  576 
in  massive  collapse  of  lung,  ii,  348 
paralysis  of,  ii,  704 
in  diphtheria,  i,  511 
Diarrhea,  acidosis  in,  i,  757,  758 
and  cerebral  anemia,  ii,  628 
and  intertrigo,  ii,  870 
and  polycythemia,  ii,  761 
cause  of  hernia,  ii,  167 
chemical,  ii,  101 
chronic,  ii,  125 
food  and,  i,  199 
in  abdominal  purpura,  ii?  793 
in  acute  gastric  indigestion,  ii,  85 
intestinal  indigestion,  ii,  102,  104 
in  alimentary  intoxication,  ii,  58,  59 
in  appendicitis,  ii,  176?  180 
in  chronic  ileocolitis,  ii,  125 

intestinal  indigestion,  ii,  135,  143 
intussusception,  ii,  161 
in  exophthalmic  goitre,  ii,  834 
in  functional  disturbance  of  liver,  ii, 
212 

in  gastroenteric  intoxication,  ii,  108 
in  grippe,  534,  539 
in  hysteria,  ii,  575 
in  ileocolitis,  ii,  120 
in  infantile  atrophy,  i,  722 
in  malnutrition,  i,  730 
in  peritonitis,  ii,  229 
in  purpura  simplex,  ii,  790 
in  rickets,  i,  700 
in  sepsis  of  new-born,  i,  293 
in  tuberculous  peritonitis,  ii,  237,  239 
in  typhoid  fever,  i,  446 
infectious,  ii,  116.  See  also  Ileocolitis. 
infective,  ii,  105.  See  also  Gastro¬ 
enteric  intoxication. 

inflammatory,  ii,  102,  116.  See  also 
lleocolites. 
mechanical,  ii,  101 
metabolic,  ii,  102 
nervous,  ii,  102 
reaction  stools  in,  i,  38 
summer,  ii,  105.  See  also  Gastro¬ 
enteric  intoxication. 
toxic,  ii,  102 

Diarrheal  disorders,  ii,  100-103 
Diatheses,  i,  745—750.  See  also  Exuda¬ 
tive  diathesis  and  Lymphatic  diathesis. 
hemorrhagic,  ii,  784 
neuropathic,  ii,  551.  See  also  Nervous¬ 
ness. 

spasmophilic,  ii,  526.  See  also  Spas¬ 
mophilia. 
uric  acid,  ii,  62 
Diazo-reaction,  ii,  434 
in  measles,  i,  389 
in  scarlet  fever,  i,  357 
in  typhoid  fever,  i,  451 
Dibothriocephalus  latus,  ii,  202 
Dick’s  serum  in  scarlet  fever,  i,  374,  376 
test  in  scarlet  fever,  i,  372,  375 
Diet  after  first  year,  i,  181-194 

and  acute  intestinal  indigestion,  ii,  103 

and  anemia,  ii,  762,  766 

and  chronic  diffuse  nephritis,  ii,  450 


Diet  and  craniotabes,  ii,  728 
and  diarrheal  disorders,  ii,  101 
and  eczema,  ii,  883,  887 
and  intertrigo,  ii,  870 
and  obesity,  ii,  859 
and  recurrent  vomiting,  ii,  62,  65 
and  spasmophilia,  ii,  527,  530,  531 
and  urticaria,  ii,  866 
effect  of  salts  in  breast-milk,  i,  96 
on  breast- milk,  i,  104 
on  malnutrition,  i,  727,  731 
on  teeth,  ii,  5 
from  2  to  3  years,  i,  185 
from  3  to  6  years,  i,  186 
from  12  to  18  months,  i,  182 
from  18  months  to  2  years,  i,  184 
in  acute  diffuse  nephritis,  ii,  448 
gastric  indigestion,  ii,  86 

in  anorexia,  ii,  68 . 

in  chronic  gastric  indigestion,  ii,  91 
ileocolitis,  ii,  127 
intestinal  indigestion,  ii,  138,  146 
nephritis,  ii,  456 
in  constipation,  ii,  131 
in  diabetes  mellitus,  i,  765 
in  dilatation  of  stomach,  ii,  80 
in  enuresis,  ii,  480 
in  exudative  diathesis,  i,  747 

in  gastritis,  ii,  88 . 

in  gastroenteric  intoxication,  u,  112, 
113 

in  ileocolitis,  ii,  123 
in  malnutrition,  i,  731 
in  obesity,  ii,  860 
in  pyloric  stenosis,  ii,  76 
in  rheumatism,  i,  143,  743,  744 
in  sickness,  i,  198 
influence  on  scurvy,  i,  710,  718 
ketogenic,  in  epilepsy,  ii,  523 
salt-free,  m  acute  nephritis,  ii,  448 
in  scarlet  fever,  i,  378 
Digestion,  i,  33—40.  See  also  F ood,  and 
Metabolism. 
and  bile,  i,  35 

and  carbohydrates,  i,  34,  36,  130 
and  effect  acidity  of  stomach,  i,  34 
and  fat,  i,  34;  36,  129 
and  hunger,  i,  35 
and  intestinal  gases,  i,  37 
and  intestine,  i,  33,  35,  36 
and  leucocytes,  ii,  761 
and  liver,  i,  32 
and  pancreas,  i,  32,  35 
and  pepsin,  i2  34 
and  peristalsis,  i,  36 
and  protein,  i,  132 
and  reaction  stomach,  i,  33 
and  saliva,  i,  33 
and  salivary  glands,  i,  29 
and  starch,  i,  35,  131 
and  steapsin,  i,  35 
and  stomach,  i,  30,  33,  34 
and  stools,  i,  38 
and  sucking,  i,  33 
and  trypsin,  i,  35 
Digitalis,  uses  of,  i,  253 
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Diphtheria,  i,  497-631 
acute  bronchitis  in,  ii,  277 
anaphylaxis  hij  i,  523 
and  adenoids,  ii,  50 
and  anemia,  ii,  764 
and  bradycardia,  ii,  418 
and  breast-feeding,  i,  83 
and  bronchopneumonia,  ii,  308 
and  cerebrospinal  fever,  i,  483 
and  Chvostek’s  sign,  ii,  529 
and  croupous  pneumonia,  ii,  317 
and  emphysema,  ii,  345 
and  encephalitis,  ii,  635 
and  erysipelas,  i,  496 
and  erythema  nodosum,  ii,  873 
and  fibrinous  bronchitis,  ii,  286 
and  gangrenous  stomatitis,  ii,  14 
and  grippe,  i,  540 
and  ileocolitis,  ii,  116 
and  leptomeningeal  hemorrhage,  ii,  602 
and  measles,  i,  395;  ii,  511 
and  myocarditis,  ii,  314 
and  nephrosis,  ii,  453 
and  neuritis,  ii,  696 
and  pericarditis,  ii,  391 
and  peritonitis,  ii,  228 
and  pertussis,  i,  551 
and  pneumothorax,  ii,  371 
and  pseudomembranous  gastritis,  ii,  86 
and  pyelitis,  ii,  466 
and  retroesophageal  abscess,  ii,  55 
and  rubella,  i,  408 
and  scarlet  fever,  i,  368,  511 
and  sinus-thrombosis,  ii,  631 
and  stricture  of  esophagus,  ii,  54 
and  tonsils,  ii,  44 
and  typhoid  fever,  i,  460 
and  varicella,  i,  438,  511 
and  variola,  i,  511 
anemia  in,  i,  504,  511,  514 
antitoxin  by  intraperitoneal  injection, 

i,  260 

in  mumps,  i,  566 
treatment  of,  i,  520 
blood  in,  i,  504 
carriers  of,  i,  500,  519 
complications  of,  i,  509 
croup  in,  i,  506 
diagnosis  of,  i,  514 

from  acute  subglottic  laryngitis,  ii, 
266 

from  mumps,  i,  566 
from  pseudomembranous  pharyngi¬ 
tis,  ii,  32 

from  spasmodic  laryngitis,  ii,  254 
from  thrush,  i,  *515;  ii,  11 
from  tonsillitis,  ii,  37,  514 
from  ulcerative  stomatitis,  ii,  13 
from  Vincent’s  angina,  i,  515;  ii,  39 
edema  of  lungs  in,  i,  537 
electrocardiogram  in,  i,  509 
etiology  of,  i,  498 
following  tonsillectomy,  ii,  45 
heart  in,  i,  509 
history  of,  i,  497 
immunization  against,  i,  518 
in  adenoid  hypertrophy,  ii,  46 


Diphtheria,  intravenous  serum  for,  i,  521 
intubation  in,  i,  524 
laryngeal,  i,  505 

laryngoscopic  examination  in,  i,  506 
mild  forms  of,  i,  507 
nasal,  i,  504 

diagnosis  from  acute  rhinitis,  ii,  250 
oculo-cardiac  reflex  in,  i,  510 
of  bronchi,  i,  501,  508 
of  conjunctiva,  i,  335;  ii,  916 
of  ear,  i,  501,  508 
of  eye,  i,  501,  508 
of  genitalia,  i,  508 
of  intestine,  i,  501,  508 
of  larynx,  i,  501;  ii,  267 
of  lips,  i,  508 
of  mouth,  i,  508;  ii,  19 
of  penis,  i,  508 
of  prepuce,  i,  501,  508 
of  scrotum,  i,  508 
of  skin,  i,  508 
of  stomach,  i,  501,  508 
of  umbilical  cord,  i,  324 
of  umbilicus,  i,  501 
of  vagina,  i,  501,  508 
of  vulva,  i,  508 
paralysis  in,  i,  510 
prognosis,  i,  512 

effect  of  antitoxin  on,  i,  513,  521 
pseudo-diphtheria,  i,  500 
quarantine  for,  i,  519 
recurrence  of,  i,  512 
reflexes  in,  i,  504,  510 
relapse  in,  i,  512 
Schick  test  in,  i,  516 
in  mother,  i,  518 
sequels  of,  i,  509 
serum  intraperitoneally  in,  i,  521 

treatment  of,  i,  520 
severe  forms  of,  i,  507 
sodium  ricinoleate  in  toxin,  i,  519 
sudden  death  and,  i,  245,  509 
symptoms  of,  i,  502 
toxin-antitoxin  in,  i,  518 
tracheotomy  in,  i,  524 
treatment  of,  i,  516 

carriers  in,  i,  530 
ulcerative  stomatitis  in,  ii,  12 


urine  in,  i,  504,  510 
Diplegia,  atomic  astasic  type,  ii,  662 
cerebellar  type,  ii,  662 
spastic,  ii,  661 

Diplopia  m  epidemic  encephalitis,  l,  618 
Dipylidium  caninum,  ii,  201  . 

Disease,  characteristics  of,  in  early  life,  i, 

202 


tiology  of.  i,  202 
seding  and,  i,  203 

requency  of,  in  infancy  and  cnila- 
hood,  i,  235 
Lygiene  and,  i,  203 
nfection  and,  i,  203 
nheritance  of,  i,  202 
infection  in  infectious  diseases,  l 
" 1  1 - ii.  57 
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Diverticulum,  ii,  185,  See  also  Meckel’s 
diverticulum. 
of  urethra,  ii,  486 
Dizziness  and  syncope,  ii,  419 
Dochez  and  Sherman  serum  in  scarlet 
fever,  i,  376 
Dog  tapeworm,  ii,  201 
Draughts,  i,  75 
Dreams,  ii,  559 
Dress.  See  Clothing. 

Dried  milk,  i,  173 
Drop,  size  of,  i,  248 
Drug  eruptions,  ii,  873 

differentiation  from  measles,  l,  399 
from  scarlet  fever,  i,  372 
Drugs.  See  Medicine. 

administration  of,  i,  246-258 
by  enema,  i,  261 
by  suppositories,  i,  261 
allergy  to,  i,  751 . 
average  dose  of,  l,  256 
by  inhalation,  i,  264 
by  inunction,  i,  265 
counter-irritants,  i,  266 
excretion  in  breast-milk,  i,  105 
hypodermic  administration  of,  i,  258 
insufflation  of,  i,  266 
susceptibility  to,  i,  250 
Dubini’s  electric  chorea,  ii,  550 
Dubo,  i,  149 
Dubois  abscesses,  ii,  842 
Duchenne-Aran  type  of  progressive  mus¬ 
cular  atrophy,  ii,  684 
Ductus  arteriosus,  i,  49;  ii,  377 
aneurysm  of,  ii,  422 
patent,  ii,  381 

prognosis  of,  ii,  390 
symptoms  of,  ii,  387,  389 
venosus,  i,  49 
Duke’s  disease,  i,  410 
Dumbness,  ii,  562 
Dungern’s  renneted  milk,  i,  168 
Duodenal  ulcer,  ii,  170 
Duodenitis,  ii,  213.  See  also  Icterus , 
catarrhal. 

Duodenum,  atresia  of,  ii,  154 

structure  of,  diagnosis  from  pyloric 
stenosis,  ii,  75  • 

ulcer  of,  and  peritonitis,  ii,  227 
Duroziez’s  murmur  in  anemia,  ii,  420 
in  aortic  insufficiency,  ii,  409,  411 
Dust,  allergy  to,  i,  751 
Dwarf  tapeworm,  ii,  202 
Dwarfism,  ii,  851 

achondroplastic,  ii,  728 
in  diabetes  insipidus,  i,  774 
in  rickets,  i,  699,  703 
Dwarfs,  renal;  ii,  454 
Dysarthria  m  progressive  lenticular 
degeneration,  ii,  666 
Dysentery,  ii,  116.  See  also  Ileocolitis. 
and  abscess  of  liver,  ii,  224 
bacillus,  ii;  106 

Dyspepsia,  ii,  57,  133.  See  also  Indi¬ 
gestion. 

Dysphagia  in  acute  catarrhal  pharyn¬ 
gitis,  ii,  28 


Dysphagia  in  acute  lacunar  tonsillitis,  ii, 

37 

in  amyotrophic  lateral  sclerosis,  ii,  684 
in  brain  tumor,  ii;  644 
in  bulbar  palsy,  ii,  655 
in  corrosive  esophagitis,  ii,  53 
in  diverticula  of  esophagus,  ii,  50 
in  edema  of  glottis,  ii,  270 
in  glossitis,  ii,  22 
in  Hodgkin’s  disease,  ii,  806 
in  hysteria,  ii,  575 
in  Landry’s  paralysis,  ii,  679 
in  myasthenia  gravis,  ii,  712 
in  parenchymatous  tonsillitis,  ii,  40 
in  perichondritis  of  larynx,  ii,  269 
in  poliomyelitis,  i,  599 
in  progressive  lenticular  degeneration, 
ii,  666 

in  pseudobular  palsy,  ii,  662 
in  rabies,  i,  580 

in  retroesophageal  abscess,  ii,  55 
in  retropharyngeal  abscess,  ii,  33 
in  spasm  of  esophagus,  ii,  52 
in  tetanus,  i,  584 
in  tongue-swallowing,  ii,  23 
in  tonsillar  hypertrophy,  ii,  42 
in  tuberculous  meningitis,  ii,  619 
Dystonia  musculorum  deformans,  ii,  666 
Dystopia,  ii,  439 
Dystrophy,  ii,  59 
of  muscles,  ii,  687 
Dysuria,  ii,  426 

Earache,  diagnosis  from  colic,  ii,  95 
Ear-cough,  ii,  246 
Ears,  i,  24.  See  also  Otitis. 
and  brain  abscess,  ii,  638 
and  facial  paralysis,  ii,  700 
and  mutism,  ii,  563 
and  pachymeningitis  externa,  ii,  599 
and  sinus-thrombosis,  ii,  631 
ascaris  in,  ii,  194 
diphtheria  of,  i,  501 
diseases  of,  ii,  918-927 
examination  of,  i,  207 
foreign  bodies  in,  ii,  927 
hemorrhage  from,  in  new-born,  i,  299 
in  pertussis,  i,  551 
in  cerebrospinal  fever,  i,  480 
in  hereditary  syphilis,  i,  667,  672 
in  hydrocephalus,  ii,  650 
in  hysteria,  ii,  576 
in  mumps,  i,  560,  564 
in  Raynaud’s  disease,  ii,  424 
in  scarlet  fever,  i,  352,  363 
in  stigmata  of  degeneration,  ii,  579 
meatus  of,  i,  24 
picking  habit  of,  ii,  568 
thrush  of,  ii,  10 
tympanic  membrane  of,  i,  24 
Eberth’s  bacillus,  i,  442 
Ecchymoses,  ii,  780 
Echinococcus  of  heart,  ii,  421 
of  liver,  ii,  225 
Echolalia,  ii,  550 

Eclampsia,  ii,  509.  See  Convulsions. 
Ectocardia,  ii,  382 
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Ectopia  cardis,  ii,  382 
testis,  ii,  488 
Ectromelia,  ii,  715 
Eczema,  ii,  883-890 

and  asthma,  ii,  287,  289 
and  chronic  rhinitis,  ii,  253 
and  insomnia,  ii,  558 
and  masturbation,  ii,  571 
and  phlycenular  conjunctivitis,  ii,  917 
and  urticaria,  ii,  866 
and  vaginitis,  ii,  494 
diagnosis  from  erythema  multiforme, 
ii,  871 

in  diabetes  mellitus,  i,  763 
of  scrotum,  ii,  487 

relation  to  exudative  diathesis,  i,  746 
Edebohl’s  operation  in  nephritis,  ii,  456 
Edema,  ii,  865-866 
angioneurotic,  ii,  868 
and  eczema,  ii,  883 
and  urticaria,  ii,  866 
blood  chemistry  in,  ii,  437 
Fischer’s  solution  in,  ii,  455 
genital,  ii,  488 
in  acrodynia,  i,  781 
in  acute  diffuse  nephritis,  ii,  444,  445 
in  allergy,  i,  752 
in  anemia,  ii,  765 
in  chronic  endocarditis,  ii,  407 
parenchymatous  nephritis,  ii,  451 
in  decomposition,  ii,  58 
in  hysteria,  ii,  576 
in  malnutrition,  i,  728 
in  nephrosis,  ii,  453 
in  polymyositis,  ii,  707 
neonatorum  i,  338.  See  also  New-born , 
edema. 

of  glottis,  ii,  265,  270 
salt  solution  test  in,  ii,  455 
vitamins  and,  i,  197 
Eel-worm,  ii,  194.  See  also  Ascaris f 
Egg  water,  i,  159 
Eggs,  allergy  to,  i,  751 
and  carotinemia,  ii,  898 
in  anemia,  ii,  766 
in  malnutrition,  i,  730 
Egg-yolk  in  rickets,  i,  705 
Elbow,  tuberculosis  of,  ii,  751 
Electric  chorea,  ii,  550 
Electrical  reactions,  ii,  507 
in  alkalosis,  i,  760 
in  amyotonia  congenita,  ii,  693 
in  compression-myelitis,  ii,  677 
in  Erb’s  paralysis,  ii,  702 
in  facial  paralysis,  ii,  700 
in  infantile  hemiplegia,  ii,  661 
in  Landry’s  paralysis,  ii,  679 
in  muscular  dystrophy,  ii,  690 
in  myotonia  congenita,  ii,  713 
in  neuritis,  ii,  697 
in  periodical  paralysis,  ii,  714 
in  poliomyelitis,  i,  598 
in  progressive  muscular  atrophy,  ii, 
685 

in  spasmophilia,  ii,  528 
Electricity,  i,  281 

in  treatment  of  poliomyelitis,  i,  609 


Electrocardiogram  in  accidental  murmur, 
ii,  421 

in  chronic  pericarditis,  ii,  399 
in  diphtheria,  i,  509 
Elephantiasis,  ii,  822 
Embolism,  ii,  422 

in  scarlet  fever,  i,  367 
of  brain,  ii,  629 
Embryoma  of  kidney,  ii,  462 
Emphysema  and  asthma,  ii,  289 
and  bronchopneumonia,  ii,  308 
and  chronic  bronchitis,  ii,  285 
in  foreign  bodies  in  air-passages,  ii,  275 
pulmonary,  ii,  345 

and  pneumothorax,  ii,  371 
tricuspid  insufficiency  in,  ii,  409 
subcutaneous,  ii,  864 

and  croupous  pneumonia,  ii,  333 
Empyema,  ii,  362-370 
amyloid  liver  in,  ii,  223 
and  bronchopneumonia,  ii,  308 
and  clubbing  of  fingers,  ii,  727 
and  croupous  pneumonia,  ii,  332 
and  peritonitis,  ii,  228 
and  pneumothorax,  ii,  372 
and  septic  meningitis,  ii,  613 
etiology  of,  ii,  354 
in  appendicitis,  ii,  182 
metapneumonic,  ii,  363 
necessitatis,  ii,  366 
parapneumonic,  ii,  363 
pneumococcic,  ii,  362,  367 
pulsating,  ii,  365 
streptococcic,  ii,  362,  367 
tuberculous,  ii,  363 

Encephalitic  form  of  poliomyelitis,  i,  600 
Encephalitis,  i,  611-626.  See  also  Epi¬ 
demic  encephalitis. 
acute  hemorrhagic,  ii,  635 
and  aphasia,  ii,  563 
and  diabetes  insipidus,  i,  773 
and  epilepsy,  ii,  516 
diagnosis  from  brain  tumor,  ii,  646 
from  poliomyelitis,  i,  606 
epidemic,  i,  611-626.  See  also  Epi¬ 
demic  encephalitis. 

following  vaccination,  diagnosis  from 
epidemic  encephalitis,  i,  624 
in  grippe,  i,  539 
in  hereditary  syphilis,  i,  672 
in  measles,  i,  395 
in  mumps,  i,  564 
in  scarlet  fever,  i,  368 
in  variola,  i,  421 
non-suppurative,  ii,  635-637 
suppurative,  ii,  638.  See  also  Brain,, 
abscess  of. 

Encephaloceie,  ii,  597 
Enchondroma  of  testicle,  ii,  490 
of  thyroid  gland,  ii,  836 
Enchondromata,  multiple,  ii,  756 
Endocarditis,  acute,  ii,  399-406 
and  aneurysm,  ii,  422 

and  myocarditis,  ii,  314 . 

diagnosis  from  pericarditis,  ii,  397 
exciting  cause,  ii,  400 
and  croupous  pneumonia,  ii,  333 
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Endocarditis  and  edema  of  lungs,  ii,  349 
and  embolism  of  brain,  ii,  629 
and  purpura  rheumatica,  ii,  792 
and  tonsils,  ii,  43 
chronic,  ii,  406-414 
diagnosis  from  tuberculosis,  i,  650 
in  chorea,  ii,  543,  544 
in  rheumatism,  i,  739 
in  scarlet  fever,  i,  367 
septic,  ii,  403 

and  purpura,  ii,  788 
gentian  violet  in,  ii,  406 
prognosis  of,  ii,  405 
serum  treatment  of,  ii,  406 
vaccines  in,  ii,  406 

Endocrines  and  achondroplasia,  ii,  728 
and  fragilitas  ossium,  ii,  733 
and  hemihypertrophy  and  hemi¬ 
atrophy,  ii,  861 
and  lipodystrophy,  ii,  860 
and  osteomalacia,  ii,  738 
and  rickets,  i,  688,  708 
diseases  of,  ii,  823-863 
in  infantile  atrophy,  i,  720  . 

Endometritis  in  gonorrheal  vaginitis,  ii, 
497 

Enemas,  i,  261 

arsenicals  by,  i,  261 
glucose  by,  i,  261 
in  chronic  ileocolitis,  ii,  127 
in  constipation,  ii,  130,  132 
in  intestinal  colic,  ii,  96 
in  Oxyuris  infestion,  ii,  198 
in  peritonitis,  ii,  233 
in  proctitis,  ii,  189 
nutrient,  i,  202 

sulphate  of  magnesia  by,  i,  261 
Energy  metabolism,  i,  45 
quotient,  i,  46 

Enteralgia,  ii,  94.  See  also  Intestinal 
colic. 

Enteritis  and  peritonitis,  ii,  228 

follicular,  ii,  116.  See  also  Ileocolitis. 
tuberculous,  diagnosis  from  chronic 
ileocolitis,  ii,  127 
Enteroclysis,  i,  263 

in  gastroenteric  intoxication,  ii,  115 
in  nephritis^  ii,  455 
in  peritonitis,  ii,  233 
in  pvloric  stenosis,  ii,  76 
Enterocolitis,  ii,  116.  See  also  Ileolitis. 
Enuresis,  ii,  476-482 
diurna,  ii,  478 

in  adenoid  hypertrophy,  ii,  48 
in  diabetes  insipidus,  i,  774 
mellitus,  i,  763 
in  hysteria,  ii,  576 
in  stigmata  of  degeneration,  ii,  579 
nocturna,  ii,  478 
Enzymes.  See  Ferments. 
of  pancreas,  i,  32 
of  stomach,  i,  31,  33 
Eosinophilia,  ii,  760 

in  Ascaris  infestion,  ii,  196 
in  asthma,  ii,  290 
in  chorea,  ii,  543 
in  Hodgkin’s  disease,  ii,  806 


Eosinophilia  in  hookworm  infestion,  ii, 
208 

in  hydatid  cyst  of  lung,  ii,  374 
in  kala-azar,  ii,  765 
in  Oxyuris  infestion,  ii,  198 
Epidemic  encephalitis,  i,  611-626 

acriflavine  in  treatment  of,  i,  625 
affection  of  speech  in,  i,  618,  621 
and  corpora  striata,  ii,  665 
and  psychasthenia,  ii,  580 
ataxia  in,  i,  619 

athetoid  movements  in,  i,  619,  621 
auto-serum  in  treatment  of,  i,  625 
blindness  in,  i,  622 
blood  in,  i,  620 
catatonia  in,  i,  619 
choreiform  type,  i,  619,  621 
colloidal  gold  test  in,  i,  620 
complications  of,  i,  620 
convalescent  serum  in,  i,  625 
convulsions  in,  i,  619 
cyanosis  in,  i,  620 
deafness  in,  i,  619,  622 
diagnosis  of,  i,  623 
from  chorea,  ii,  545 
from  tuberculous  meningitis,  ii, 
624 

diplopia  in,  i,  618 
disturbance  of  sleep  in,  i,  618,  621 
etiology  of,  i,  613  _ 
exciting  cause  of,  i,  614 
experimental  work  on,  i,  614 
eyes  in,  i,  618,  621,  622 
face  in,  i,  618,  621 
foreign  protein  treatment  of,  i,  625 
glucose  in  treatment  of,  i,  625 
hiccup  in,  i,  619 
history  of,  i,  611 

hyperkinetic  phenomena  in,  i,  619, 
621 

hyperpnea  in,  i,  620,  622 
hypertonic  salt  solution  in  treat¬ 
ment  of,  i,  625 
idiocy  in,  i,  621 

intraspinal  treatment  of,  i,  625 
intravenous  treatment  of,  i,  625 
lumbar  puncture  in,  i,  624 
mental  disturbances  in,  i,  621 
motor  disturbance  in,  i,  619,  621 
myoclonia  in,  i,  619 
neuritis  in,  i,  620 
nystagmus  in,  i,  618 
of  cranial  nerves,  disturbance  of, 
i,  618 

pain  in,  i,  617 
paralysis  agitans  in,  i,  621 
of  palate  in,  i,  619 
of  tongue  in,  i,  619 
Parkinsonian  syndrome  in, 
pathological  anatomy  of,  i, 


i,  621 

615 


peroxidase  reaction  in,  i,  624 
perspiration  in,  i,  619 
prognosis  of,  i,  622 
psychoses  in,  i,  621 
reflexes  in,  i,  620,  622 
relation  to  Australian  X,  i,  613 
to  chorea,  i,  612,  ii,  540 
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Epidemic  encephalitis,  relation  to  epi¬ 
demic  hiccup,  i,  612 
to  grippe,  i,  612 
to  herpes,  i,  612 
to  poliomyelitis,  i,  611 
salivation  in,  i,  619 
sensory  disturbances  in,  i,  619 
sequels  of,  i,  620 
spinal  fluid  in,  i,  620 
strabismus  in,  i,  618 
symptoms  of,  i,  615 
temperature  in,  i,  617 
terminology  of,  i,  611 
tongue  in,  i,  619 
treatment  of,  i,  624 
tremors  in,  i,  621 

twitching  of  abdominal  muscles  in, 
i,  619 

Wassermann  reaction  in  spinal  fluid, 

i,  620 

yawning  in,  i,  620,  622 
hiccup  i,  612 

somnolence,  i,  611.  See  also  Epidemic 
encephalitis. 

stupor,  i,  611.  See  also  Epidemic 
encephalitis. 

Epidemics  and  cow’s  milk,  i,  114 
Epididymitis,  ii,  489 
Epidural  hemorrhage,  ii,  599 
Epiglottis,  edema  of,  ii,  265,  270 

in  congenital  laryngeal  stridor,  ii, 
273 


Epilepsia  larvata,  ii,  519 
Epilepsy,  ii,  515-625 
and  insanity,  ii,  582 
and  mania,  ii,  582 
and  masturbation,  ii,  572 
and  pavor  diurnus,  ii,  562 
and  purpura,  ii,  789 
and  pyknolepsy,  ii,  525 
aura  in,  ii,  517 
convulsion  in,  ii,  517 
diagnosis  of,  ii,  520 
etiology  of,  ii  516 
grand  mal,  ii,  517 
hemiplegic,  ii,  518 
idiocy  in,  ii,  590 
in  hereditary  syphilis,  i,  672 
in  measles,  i,  395 
in  scarlet  fever,  i,  368 
Jacksonian,  ii,  519 
ketogenic-diets  in,  ii,  523 
local,  ii,  518 
major,  ii,  517 
minor,  ii,  518 

diagnosis  from  pyknolepsy,  ii,  526 
nocturnal,  ii,  519 
pathogenesis  of,  ii,  515 
pathological  anatomy  of,  ii,  515 
petit  mal,  ii,  518 
procursive,  ii,  517 
prognosis  of,  ii,  519 
relation  to  electric  chorea,  ii,  550 
sequels  of,  ii,  520 
symptomatic,  ii,  518 
treatment  of,  ii,  522 
Epiphysis  in  hereditary  syphilis,  i,  667 


Epiphysis  in  rickets,  i,  689,  694,  699,  703 
in  scurvy,  i,  715 
Epiphysitis,  acute,  ii,  738 
infectious,  ii,  741 
diagnosis  from  rheumatism,  i,  742 
syphilitic,  ii,  753 
Epispadias,  ii,  485 
in  stigmata  of  degeneration,  ii,  579 
Epistaxis,  ii,  258-260 

in  aortic  insufficiency,  ii,  409 
in  chronic  endocarditis,  ii,  407 
in  diabetes  mellitus,  i,  763 
in  malaria,  i,  574 
in  measles,  i,  384,  391 
in  new-born,  i,  299 
in  pertussis,  i,  550 
in  rheumatism,  i,  741 
in  typhoid  fever,  i,  451 
Epitrochlear  glands  in  hereditary  syphilis, 
i,  665 

Epulis,  ii,  1 

Erb’s  electrical  reactions  in  spasmophilia, 
ii,  528 

paralysis,  ii,  701 

type  of  muscular  atrophy,  ii,  692 
Erysipelas,  i,  490-497 

and  edema  of  glottis,  ii,  270 
and  grippe,  i,  540 
and  noma  pudendi,  ii,  501 
and  pericarditis,  ii,  391 
and  peritonitis,  ii,  228 
and  rubella,  i,  408 
and  septic  meningitis,  ii,  613 
and  sinus-thrombosis,  ii,  631 
and  variola,  i,  421 
convalescent  serum  in,  i,  497 
diagnosis  from  genital  edema,  ii,  488 
from  osteomyelitis,  ii,  740 
following  small-pox  vaccination,  i,  432 
in  umbilical  arteritis  and  phlebitis,  i, 
328 

of  scrotum,  ii,  488 
of  umbilicus,  i,  325 
Erythema,  ii,  869-873 
in  acrodynia,  i,  781 
in  acute  lacunar  tonsillitis,  ii,  37 
in  chronic  intestinal  indigestion,  ii,  137, 
144 

in  gastroenteric  intoxication,  ii,  111 
in  rheumatism,  i,  740 
infectiosum,  i,  410-412 

diagnosis  from  measles,  i,  411 
from  scarlet  fever,  i,  412 
intertrigo,  ii,  870 
multiforme,  ii,  870 
and  allergy,  i,  752 
nodosum,  ii,  872 
pernio,  ii,  869 

scarlatiniform,  i,  372;  ii,  872 

in  acute  lacunar  tonsillitis,  ii,  37 
in  pseudomembranous  pharyngitis, 
ii,  32 

simplex,  ii,  869 
solare,  ii,  869 
Erythraemia,  ii,  762 

Erythredema,  i,  779.  See  also  Acro¬ 
dynia. 
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Erythroblastosis,  i,  338.  See  also  Edema 
neonatorum. 

Erythrocytes,  ii,  757 

and  polycythemia,  ii,  761 
fragility  of,  i,  52,  213 

in  congenital  family  icterus,  ii,  218 
in  hemolytic  icterus,  ii,  803 
in  pernicious  anemia,  ii,  771 
in  sickle-cell  anemia,  ii,  769 
in  various  anemias,  ii,  763 
splenomegalies,  ii,  799 
in  aplastic  anemia,  ii,  773 
in  chlorotic  anemia,  ii,  768 
in  chronic  myelocytic  leukemia,  ii,  781 
in  congenital  heart  disease,  ii,  383 
in  lymphocytic  leukemia,  ii,  779 
in  malaria,  i,  570 
in  pernicious  anemia,  ii,  771 
in  pseudoleukemia,  ii,  774 
in  scurvy,  i,  714 
in  sickle-cell  anemia,  ii,  769 
in  symptomatic  anemia,  ii,  765 
in  urine,  ii,  430 
in  various  anemias,  ii,  763 
splenomegalies,  ii,  798 
nucleated,  i,  52;  ii,  758 
in  various  anemias,  ii,  763 
number  of,  i;  52;  ii,  757 
reticulated,  l,  53;  ii,  758 

in  congenital  family  icterus,  ii,  218 
in  various  splenomegalies,  ii,  799 
shape  and  size  of,  ii,  757 
Erythrodermia  desquamativa,  ii,  878 
Esophagitis,  catarrhal,  ii,  52 
corrosive,  ii,  53 
follicular,  ii,  52 
secondary,  ii,  53 
Esophago-tracheal  fistula,  ii,  51 
Esophagus,  i,  30.  See  also  Retroesopha¬ 
geal  abscess. 
diseases  of,  ii,  50-56 
foreign  bodies  in,  ii,  54 
length,  i,  30 

malformations  of,  ii,  50,  51 
pseudodiphtheria  of,  ii,  30 
spasm  of,  ii,  52 
in  hysteria,  ii,  575 

stenosis  of,  diagnosis  from  intestinal 
atresia,  ii,  155 

stricture  of,  ii,  53,  54.  See  also 

Esophagitis ,  corrosive. 
saliva  and,  ii,  54 
Ether  by  anesthesia,  i,  279 

in  treatment  of  pertussis,  i,  556 
Ethmoidal  cells,  development  of,  i,  24 
sinus,  i,  47;  ii,  252 
and  blindness,  ii,  254 
Ethyl  chloride  for  anesthesia,  i,  280 
Eustace  Smith  sign,  ii,  817 
Eustachian  valve,  i,  48 
Examination,  methods  of,  i,  203-219 
Exanthem  subitum,  i,  412.  See  also 
Roseola  infantum. 

Exercise  and  breast-milk,  i,  104 
and  obesity,  ii,  859 
caloric  requirement  and,  i,  45 
effect  on  protein  in  breast,  i,  106 


Exercise,  effect  on  rickets,  i,  683 
for  malnutrition,  i,  732 
forms  of,  i,  73 

Exfoliating  dermatitis, .  ii,  878 

Exophthalmic  goitre,  ii,  833 

Exophthalmos  in  acrocephaly,  ii,  715 
in  adenoid  hypertrophy,  ii,  47 
in  brain  tumor,  ii,  643 
in  diabetes  insipidus,  i,  774 
in  sinus-thrombosis,  ii,  632 

Exostoses,  multiple,  ii,  755 
of  jaw,  ii,  1 

Expectoration.  See  Sputum. 

Extinction  phenomenon  in  scarlet  fever, 
i,  371 

Extrasystoles,  ii,  419 

Extremities,  i,  27 

examination  of,  i,  222 
length  of,  i,  20 
motion  of,  i,  61 

Exudative  diathesis,  i,  745-747 
acute  bronchitis  in,  ii,  277 
and  acute  rhinitis,  ii,  248 
and  asthma,  ii,  287 
and  chronic  rhinitis,  ii,  253 
and  eczema,  ii,  883 
and  geographical  tongue,  ii,  23 
and  lymphatic  diathesis,  i,  748 
and  rickets,  ii,  283 

Eyes,  i,  24 

Eyes,  i,  335.  See  also  Cornea;  also 
Ophthalmia  neonatorum. 
and  sinus-thrombosis,  ii,  631 
care  of,  i,  64,  66 
color  of,  in  new  born,  i,  3 
diphtheria  of,  i,  501,  508 
diseases  of,  ii,  913-918 
effect  of  disease  on,  i,  223 
examination  of,  i,  207 
expression  of,  i,  62 
hemorrhage  in,  in  pertussis,  i,  551 
from,  in  new-born,  i,  299 
in  acrocephaly,  ii,  715 
in  acrodynia,  i,  781 
in  allergy,  i,  752 

in  amaurotic  family  idiocy,  ii,  590 
in  brain  abscess,  ii,  639 
tumor,  ii,  642,  643,  644 
in  cerebellar  ataxia,  ii,  682 
in  cerebral  anemia,  ii,  628 
sclerosis,  ii,  654 
in  cerebrospinal  fever,  i,  476 
in  chronic  parenchymatous  nephritis, 
ii,  45  i 

in  convulsions,  ii,  511 
in  cretinism,  ii,  830 
in  diabetes  insipidus,  i,  774 
mellitus,  i,  763 

in  epidemic  encephalitis,  i,  618,  622 
in  epilepsy,  ii,  517 
in  exophthalmic  goitre,  ii,  834 
in  exudative  diathesis,  i,  746 
in  facial  paralysis,  ii,  700 
in  Friedreich’s  ataxia,  ii,  680 
in  Gaucher’s  disease,  ii,  803 
in  gonorrheal  vaginitis,  ii,  497 
in  habit-tic,  ii,  549 
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Eyes  in  hay-fever,  ii,  252 
in  hereditary  syphilis,  i,  667,  672 
in  hydrencephalocele,  ii,  598 
in  hydrocephalus,  ii,  650 
in  hysteria,  ii,  575,  576 
in  icterus  neonatorum,  i,  311 
in  juvenile  paresis,  ii,  657 
in  malnutrition,  i,  728 
in  masturbation,  ii,  571 
in  measles,  i,  388,  394,  401 
in  Mongolian  idiocy,  ii,  588 
in  mumps,  i,  564 
in  myasthenia  gravis,  ii,  712 
in  neural  muscular  atrophy,  ii,  687 
in  neurasthenia,  ii,  555 
in  non-suppurative  encephalitis,  ii,  636 
in  ophthalmia  neonatorum,  i,  334 
in  pachymeningitis  interna,  ii,  601 
in  pituitary  infantilism,  ii,  855,  856 
in  poliomyelitis,  i,  602 
in  rubella,  i,  405 
in  scrofula,  ii,  815 
in  scurvy,  i,  713 

in  serous  meningitis,  ii,  605,  606 
in  sickle-cell  anemia,  ii,  769 
in  sinus-thrombosis,  ii,  632 
in  stigmata  of  degeneration,  ii,  579 
in  tabes  dorsalis,  ii,  683 
in  tuberculous  meningitis,  ii,  618,  619 
in  variola,  i,  417,  420 
movements  of,  i,  24,  62 
of  premature  infants,  i,  285 
paralysis  of,  in  diphtheria,  i,  511 
in  epidemic  encephalitis,  i,  617,  622 
protection  of,  i,  73 
from  light,  i,  66 
test  in  tuberculosis,  i,  652 

Face,  expression  of,  i,  63,  222 
in  achondroplasia,  ii,  730 
in  acrodynia,  i,  781 
in  adenoid  hypertrophy,  ii,  47 
in  amyotonia  congenita,  ii,  693 
in  bulbar  palsy,  ii,  655 
in  chorea,  ii,  542 
in  cleidocranial  dysostosis,  ii,  736 
in  cretinism,  ii,  830 
in  epidemic  encephalitis,  i,  618,  621 
in  Friedreich’s  ataxia,  ii,  680 
in  habit-tic,  ii,  549 
in  hydrocephalus,  ii,  650 
in  hysteria,  ii,  575 
in  impulsive  tic,  ii,  550 
in  mental  deficiency,  ii,  586 
in  Mongolian  idiocy,  ii,  588 
in  muscular  dystrophy,  ii,  691 
in  progressive  lenticular  degeneration, 

ii,  666 

in  sinus-thrombosis,  ii,  632 
in  stammering,  ii,  564  . 

in  stigmata  of  degeneration,  n,  57  J 

Facial  hemiatrophy,  ii,  704 
paralysis,  ii,  699 

and  otitis  media,  ii,  924 

Facialis  symptom  in  spasmophilia,  u,  ozo 

Facio-scapulo-humeral  type  of  muscular 

dystrophy,  ii,  691 


Fainting.  See  Syncope. 

Fallopian  tubes.  See  Salpingitis. 

diseases  of,  ii,  502 
Fat  and  colic,  i,  200 
and  constipation,  i,  130,  200 
and  diarrhea,  i,  199 
and  eczema,  ii,  883,  887 
and  obesity,  ii,  859 
and  spasmophilia,  ii,  530,  531 
and  vitamins,  i,  41 
and  vomiting,  i,  199 
calories  of,  i,  46 
daily  requirements  of,  i,  188 
digestion  and  metabolism  of,  i,  40 
in  intestine,  i,  35 
in  stomach,  i,  34 

effect  carbohydrate  on  digestion  of,  i, 
41,  42 

on  calcium  metabolism,  i,  41 
on  digestion  of  protein,  i,  41 
on  mineral  metabolism,  i,  41 
on  rickets,  i,  682,  686,  706 
examination  for,  in  breast- milk,  i,  101 
functions  of,  i,  41 
in  breast-milk,  i,  98 
in  acute  gastric  indigestion,  ii,  86 
in  chronic  gastric  indigestion,  ii,  91 
ileocolitis,  ii,  127 

intestinal  indigestion,  ii,  135,  138, 
139,  142,  146 
in  colostrum,  i,  91 
in  cow’s  milk,  i,  112 
in  diabetes  mellitus,  i,  766 
in  diabetic  food-stuffs,  i,  771 
in  infantile  atrophy,  i,  721,  724,  725 
in  intestinal  disturbances,  ii,  57 
in  sclerema  neonatorum,  i,  337 
in  stool,  i,  38;  ii,  98 
influence  on  mineral  retention,  i,  44 
modification  of,  in  breast-milk,  i,  107 
of  premature  infants,  i,  285 
Fat-digestion  and  stomach,  i,  31 
Fatigue  and  nervousness,  ii,  552 
and  recurrent  vomiting,  ii,  62 
and  thymus  gland,  ii,  837 
in  orthostatic  albuminuria,  ii,  429 
Fatigue-posture  in  malnutrition,  i,  728, 
732 

Faule  Ecken,  ii,  2 
Favus,  ii,  908 

Feces,  i,  37-40;  ii,  97-100.  See  also 
Iniestinal  parasites. 
and  intertrigo,  ii,  870 
calcium  in,  i,  39,  44 
carbohydrate  in,  i,  42;  ii,  98 
character  in  various  conditions,  l,  232 
concretion  of,  ii,  192 
control  of  evacuation  of,  i,  61,  74 
effect  of  protein  on,  i,  41 
examination  of,  for  fat,  ii,  99 
fat  in,  i,  38,  98,  130;  ii,  98,  99  . 

impaction  of,  cause  of  intestinal 
obstruction,  ii,  156 
in  decomposition,  ii,  58 
incontinence  of,  ii,  191 
phosphorus  in,  i,  39,  44 
potassium  in,  i,  44 
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Feces,  protein  in,  i,  39,  43,  132;  ii,  98 
salts  in,  i,  39,  44 
soap  in,  i,  39;  ii,  57,  98 
sodium  in,  i,  44 
starch  in,  i,  42;  ii,  98 
steatorrhea,  ii,  100 
tubercle  bacilli  in,  i,  651 
Fede’s  disease,  ii,  21 

Feeble-mindedness,  ii,  583.  See  also 
Mental  deficiency. 

Feeding.  See  Foods. 

amount  in  relation  to  age,  i,  135 
to  weight,  i,  135 
and  disease,  i,  198-202 
articles  required  in  preparation,  i,  137 
artificial,  i,  120-181 
in  first  year,  i,  107 
caloric-method,  i,  122 
carbohydrates  and,  i,  130 
complemental,  i,  85 
concentrated,  i,  149 

in  pyloric  stenosis,  ii,  76 
in  rumination,  ii,  82 
fat  and,  i,  129 
frequency  of,  i,  135 
general  principles  of,  i,  120-159 
intervals  for,  i,  135 
mineral  matter  and,  i,  133 
mixed,  i,  85 
nasal,  i,  279 

of  premature  infants,  i,  289-291 
percentage,  i,  121 
Pirquet  method,  i,  150 
protein  and,  i,  132 
quantity  of,  i,  135 
regularity  of,  i,  201 
simple  dilution  method,  i,  147 
supplemental,  i,  85 
whey  and,  i,  132 
Feer’s  milk-preparation,  i,  169 
Feet,  i,  27 
care  of,  i,  69 
club-,  ii,  722 
flat,  i,  27;  ii,  723 
in  rickets,  i,  699,  703 
in  Friedreich’s  ataxia,  ii,  680 
in  Mongolian  idiocy,  ii,  589 
in  progressive  neural  muscular  atro¬ 
phy,  ii,  687 
in  tetany,  ii,  533 
malformations  of,  ii,  716 
position  of,  in  infancy,  i,  61 
scaphoiditis  of,  ii,  722 
Ferments,  diastase,  use  in  feeding,  i,  165 
in  cow’s  milk,  i,  113 
in  infantile  atrophy,  i,  720 
of  pancreas,  i,  32 
of  stomach,  i,  31,  33 
of  stools,  i,  39 
Fetal  circulation,  ii,  376 
endocarditis,  ii,  378,  399 
Fetus,  arteriosclerosis  of,  ii,  422 

chances  of  escape  from  syphilis,  i,  658 

dilated  colon  in,  ii,  149 

diseases  of,  i,  283 

edema  of,  ii,  865 

in  rickets,  i,  702 


Fetus,  kidney  in,  ii,  437 
tumors  in,  ii,  462 
syphilis  of,  i,  659,  660 
typhoid  of,  i,  442,  452 
volvulus  in,  ii,  154 
Fever  and  convulsions,  ii,  510 
blackwater,  i,  572 
blisters,  ii,  890 
drugs  and,  i,  252 
effect  on  teeth,  ii,  4,  6 
transitory  in  new-born,  i,  340-342. 
See  also  New-born ,  fever. 

Fibroma  of  brain,  ii,  642 
of  intestine,  ii,  193 
of  kidney,  ii,  463 
of  larynx,  ii,  271 
of  nose,  ii,  261 
of  pharynx?  ii,  26 
of  spleen,  ii,  804 
of  tonsils,  ii,  36 
sublingual,  ii,  21 

Fibrous  nodules  in  rheumatism,  i,  736, 
740 

Filatow- Dukes  disease,  i,  410 
Finger  sucking,  ii,  566 
Fingers,  clubbing  of2  ii,  727 
bronchiectasis,  ii,  293 
in  chronic  pneumonia,  ii,  343 
in  congenital  heart  disease,  ii,  383 
in  empyema,  ii,  365 
in  aortic  insufficiency,  ii,  409 
in  hereditary  syphilis,  i,  667,  669 ;  ii,  7 54 
in  Raynaud’s  disease,  ii,  424 
in  stigmata  of  degeneration,  ii,  579 
in  tetany,  ii,  533 
tuberculosis  of,  ii,  744 
Finkelstein’s  classification,  ii,  56 
Fischer’s  solution,  ii,  455 
Fish  tapeworm,  ii,  202 
Fistula,  tracheo-esophageal,  ii,  51 
Flat-foot,  ii,  723 
Flea  bites,  ii,  912 
Flesh  in  new-born,  i,  3 
Flexner’s  bacillus,  ii,  117 

globoid  bodies  in  poliomyelitis,  i,  591 
serum,  i,  487 

in  ileocolitis,  ii,  125 
Flour-ball,  i,  167 
Flumerin  in  syphilis,  i,  679 
Fluoride  poisoning,  l,  787 
Fluoroscope  in  acute  pericarditis,  ii,  394 
in  foreign  bodies  in  air-passages,  ii,  276 
in  serofibrinous  pleurisy,  ii,  360 
use  of,  i,  218 

Focal  hemorrhagic  encephalitis,  i,  611.' 
See  also  Epidemic  .encephalitis. 
infection  and  acrodynia;  i,  780,  782 
and  acute  endocarditis,  ii,  400 
and  tonsils,  ii,  43 
teeth  in,  i,  743 
Fontanelle,  i,  22,  23 
bruit  over,  ii,  423 
examination  of,  i,  224 
in  achondroplasia,  ii,  730 
in  alimentary  intoxication,  ii,  59 
in  cerebral  anemia,  ii,  628 
in  cerebrospinal  fever,  i,  471 
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Fontanelle  in  cretinism,  ii,  830 
in  hydrocephalus,  ii,  650 
in  infantile  atrophy,  i,  721 
in  lep  to  meningeal  hemorrhage,  ii,  603 
in  malnutrition,  i,  727 
in  megacephalus,  ii,  656 
in  microcephalus,  ii,  589,  595 
in  pachymeningitis  interna,  ii,  600 
in  rickets,  i,  695,  703 
in  serous  meningitis,  ii,  606 
in  tuberculous  meningitis,  ii,  618 
Food.  See  Digestion  and  Feeding . 
absorption  of,  i,  40-45 
administration  of,  i,  138 
amylaceous,  i,  162-167,  176 
and  anemia,  ii?  762,  766 
and  diarrhea,  l,  199 
and  eczema,  ii,  883,  887 
and  gastric  indigestion,  i,  198 
and  obesity,  ii,  859 
calcium  content  of,  i,  708 
caloric  equivalents  of,  i,  190-194 
value  of  diabetic,  i,  771 
carbohydrate  content  of,  i,  771 
commercial,  i,  172-181 
composition  of,  as  prepared  for  use,  i, 
193 

concentrated,  i,  149 
dextrinized,  i,  175 
dried,  and  scurvy,  i,  711 
effect  on  odor  of  stools,  i,  232 
fat  content  of,  i,  771 
gelatin,  i,  167 
intolerance  for,  ii,  58 
malted,  i,  175 
metabolism  of,  i,  40-45 
of  premature  infants,  i,  290 
patented,  i,  172-181 
percentage  composition,  i,  190-192 
phosphorus-content  of,  i,  708 
preparation  of,  i,  138 
proprietary,  i,  167-181 
and  rickets,  i,  682,  706 
and  scurvy,  i,  710,  718 
protein,  i,  169,  176 
content  of,  i,  771 
in  infantile  atrophy,  i,  724 
requirements  after  first  year,  i,  187 
starchy,  i,  162-167 
vitamin  content  of,  i,  195-198 
Food-poisoning,  i,  783 
Foot.  See  Feet. 

Foot-and-mouth  disease,  relation  to 
aphthous  stomatitis,  ii,  8 
Foramen  ovale,  i,  48;  ii,  377,  379,  385, 
389 

Foreign  bodies  in  bladder,  ii,  474 
in  ear,  ii,  927 
in  urethra,  ii,  487 
proteins  and  anemia,  ii,  766 
and  arthritis,  ii,  743 
and  infantile  atrophy,  i,  720,  725 
and  purpura,  ii,  789 
and  urticaria,  ii,  866 
in  hemophilia,  ii,  787 
in  malnutrition,  i,  730 
in  pernicious  anemia,  ii,  772 


Foreign  proteins  in  pseudoleukemia,  ii, 
776 

in  pyelitis,  ii,  471 
in  rheumatism,  i,  744 
Foreign-protein  treatment  of  epidemic 
encephalitis,  i,  625 
of  syphilis,  i,  679 

Fournier’s  teeth  in  hereditary  syphilis, 
i,  670 

Fourth  disease,  i,  410 
Fragilitas  ossium,  ii,  732 

diagnosis  from  rickets,  i,  704 
Fragility  of  erythrocytes,  method  of 
testing,  i,  213 

Fraley’s  formula  for  calories,  i,  124 
Fredet-Rammstedt  operation  for  pyloric 
stenosis,  ii,  74,  78 
Freeman  pasteurizer,  i,  127 
Freezing,  effect  on  milk,  i,  110 
Frenulum,  ulceration  of,  ii,  21 
Friction,  i,  267 
Friedenthal’s  milk,  i,  169 
Friedreich’s  ataxia,  ii,  679 

diagnosis  from  cerebellar  ataxia,  ii, 
682 

from  chorea,  ii,  545 
Frohlich’s  syndrome,  ii,  855 
Froin’s  syndrome,  ii,  674 
Frontal  sinus,  i,  47 
Frost-bite,  ii,  869,  876 
Fruits  in  constipation,  ii,  131 
Funnel-chest,  ii,  721 
Furunculosis,  ii,  893 
and  bronchopneumonia,  ii,  308 
in  chronic  intestinal  indigestion,  ii,  137 
in  gastroenteric  intoxication,  ii,  111 
in  ileocolitis,  ii,  122 
Fusiform  bacillus,  ii,  39 

■ — ' 

Galactose  test  of  liver  function,  ii,  211 
Gall-bladder,  diseases  of,  ii,  226 
in  typhoid  fever,  i,  459 
tests,  ii,  211 

typhoid  bacilli  in,  i,  443 
Gall-stones,  ii,  226 
icterus  from,  ii,  219 
Gangrene  in  diabetes  mellitus,  i,  763 
in  diphtheria,  i,  511 
in  hereditary  syphilis,  i,  672 
in  malaria,  i,  574 
in  scarlet  fever,  i,  367 
in  varicella,  i,  438 
in  variola,  i,  420  * 

of  lung,  ii,  352 
of  skin,  ii,  877 

small-pox  vaccination,  i,  431 
of  vulva,  ii,  501 

symmetrical,  ii,  424.  See  Raynaud's 
disease. 

Gargles,  i,  265 

Gartner’s  Mother  Milk,  i,  168 
Gas  bacillus,  ii,  107 

in  chronic  intestinal  indigestion,  ii, 
142 

Gaseous  metabolism,  i,  45 
Gases  in  intestinal  tract,  i,  37 
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Gastralgia,  ii,  66 
in  hysteria,  ii,  576 
Gastric.  See  Stomach. 
hemorrhage,  ii,  80 
indigestion,  acute,  ii,  84 
chronic,  ii,  88-93 
food  and,  i,  198 
pneumonia,  ii,  331 
ulcer,  ii,  81 
Gastritis,  acute,  ii,  86 
catarrhal,  ii,  86,  87 
chronic,  ii,  88 

vomiting  in,  ii,  61 
corrosive,  ii,  87,  88 
pseudomembranous,  ii,  87,  88 
Gastroduodenitis,  ii,  213.  See  also 
Icterus ,  catarrhal.. 

Gastroenteric  intoxication,  ii,  105-116 
complications  of,  ii,  111 
diagnosis  of,  ii.  111 
etiology  of,  ii,  105 
pathological  anatomy  of,  ii,  107 
prognosis  of,  ii,  108,  109,  111 
symptoms  of,  ii,  108 
treatment  of,  ii,  111 

Gastroenteritis,  ii,  105.  See  also  Gastro¬ 
enteric  intoxication. 

Gastroenteroptosis  and  recurrent  vomit¬ 
ing,  ii,  63 

Gaucher’s  disease,  ii,  802 
Gavage,  i,  278 

and  vomiting,  i,  201 
in  cleft  palate^  ii,  27 
in  premature  infants,  i,  290 
in  pyloric  stenosis,  ii,  77 
Gelatin,  i,  161 

by  hypodermoclysis,  i,  260 
in  hemophilia,  ii,  787 
in  purpura,  ii,  796 
General  paresis,  ii,  656 
Genital  edema,  ii,  488 

system,  disorders  of,  ii,  426-504 
Genitalia,  care  of,  i,  67 
diphtheria  of,  i,  508 
eruption  on,  in  hereditary  syphilis,  i, 
663,  664 

hemorrhage  from,  ii,  503 
in  new-born,  i,  299 

in  chronic  parenchymatous  nephritis, 
ii,  451 

in  hypernephroma,  ii,  847 

in  infantilism,  ii,  852 

in  masturbation,  ii,  571 

in  mumps,  i,  563 

in  pineal  tumor,  ii,  844 

in  pituitary  infantilism,  ii,  856 

in  precocity,  ii,  862 

in  stigmata  of  degeneration,  ii,  579 

inflammation  of,  and  peritonitis,  ii,  228 

tuberculosis  of,  ii,  492,  503 

in  tuberculous  peritonitis,  ii,  241 
Genito-urinary  system,  i,  55-57 
diseases  of,  ii,  426-504 
Gentian-violet  in  septic  endocarditis,  ii, 
406 

in  treatment  of  thrush,  ii,  12 
Genu  valgum,  ii,  724 


Genu  varum,  ii,  725 
German  measles,  i,  403.  See  Rubella. 
Germanium  dioxide  in  anemia,  ii,  766 
Gerstenberger’s  Synthetic  Milk  Adapted, 
i,  171 

Ghon’s  foci  in  tuberculosis,  i,  646 
Giardia  intestinalis,  ii,  210 
Gigantism,  ii,  842 
unilateral,  ii,  861 

Gilles  de  la  Tourette’s  disease,  ii,  549 
Glands,  salivary,  i,  29 
sudoriparous,  i,  22 
Glandular  fever,  ii,  810 
Glass-pox,  i,  423.  See  also  Variola. 
Glioma  of  brain,  ii,  642 
of  nose,  ii,  261 
of  spinal  cord,  ii,  673 
Globus  hystericus,  ii,  574 
Glossitis,  ii,  22 
Glottis,  edema  of,  ii,  270 

in  acute  diffuse  nephritis,  ii,  444 
in  retropharyngeal  abscess,  ii,  34,  35 
spasm  of,  ii,  537.  See  Laryngismus 
stridulus. 

Glucose  and  recurrent  vomiting,  ii,  65 
by  enema,  i,  261 
by  hypodermoclysis,  i,  259 
by  intraperitoneal  injection,  i,  260 
by  intravenous  injection,  i,  275 
in  acidosis,  i,  759 
in  diabetes  mellitus,  i,  769,  770 
in  epidemic  encephalitis,  i,  625 
in  gastroenteric  intoxication,  ii,  115 
in  icterus  gravis,  ii,  219 
in  infantile  atrophy,  j,  725 
in  nephritis,  ii,  456 
tolerance  for,  i,  219 
Glycocol  of  urine,  i,  57  # 

Glycosuria,  ii,  432.  See  also  Urine , 
sugar. 

alimentary,  ii,  432 
in  alimentary  intoxication,  ii,  59 
in  brain  tumor,  ii,  644 
in  chronic  interstitial  nephritis,  ii,  454 
in  malaria,  i,  576 
Goat’s  milk,  i,  108 
in  eczema,  ii,  887 
Goitre,  ii,  824-827 
exophthalmic,  ii,  833 
Gonorrhea  of  uterus,  ii,  502 
Gonorrheal  arthritis,  ii,  497,  741 
cystitis,  ii,  474 
epididymitis,  ii,  489 
metritis,  ii,  502 
ophthalmia,  ii,  497 
peritonitis,  ii,  228,  232 
salpingitis,  ii,  502 
sepsis,  ii,  497 
stomatitis,  ii,  19 
urethritis,  ii,  486 
vaginitis,  ii,  495 

Goodman’s  autoserum  treatment  in 
chorea,  ii,  547  _  . 

Gout,  relation  to  exudative  diathesis,  i, 

746 

Graefe’s  sign,  ii,  834 
Grand  mal,  ii,  517 
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Gravel,  ii,  460 
Grave’s  disease,  ii,  833 
Grippe,  i,  531-543 

and  acute  subglottic  laryngitis,  ii,  265 

and  anemia,  ii,  764 

and  appendicitis,  ii,  175 

and  bronchiectasis,  ii,  292 

and  bronchopneumonia,  ii,  307 

and  croupous  pneumonia,  ii,  317 

and  encephalitis,  ii,  635 

and  mumps,  i,  565 

and  peritonitis,  ii,  228 

and  pertussis,  i,  551 

and  pleurisy,  ii,  355 

and  pyelitis,  ii,  466 

blood  in,  i,  535 

complications  of,  i,  539 

contagiousness  of,  i,  534 

Devil’s,  i,  537 

diagnosis  of,  i,  541 

from  cerebrospinal  fever,  i,  485 
from  typhoid  fever,  i,  462 
from  variola,  i,  422 
effect  on  pertussis,  i,  544 
on  tuberculosis,  i,  627 
etiology  of,  i,  532 
experimental  work  on,  i,  533 
history  of,  i,  531 
mild  forms  of,  i,  535 
pathological  anatomy  of,  i,  534 
pleurodynia  in,  i,  537 
prognosis  of,  i,  541 
recurrence  of,  i,  540 
relapse  in,  i,  540 

relation  to  epidemic  encephalitis,  i,  612 
retropharyngeal  abscess  in,  ii,  33 
sequels  of,  i,  539 
severe  forms  of,  i,  535 
symptoms  of,  i,  534 
treatment  of,  i,  542 
Grocco’s  triangle,  ii,  360 
Growing  pains  in  rheumatism,  i,  737,  741 
Growth,  i,  4-33 

and  amino-acids,  i,  44 
and  infantilism,  ii,  852 
and  pineal  tumor,  ii,  844 
effect  on  rickets,  i,  686 
in  achondroplasia,  ii,  731 
in  cretinism,  ii,  830 
in  malnutrition,  i,  727 
in  rickets^  i,  694,  699,  703 
of  chest,  i,  25 
of  head,  i,  22 

of  intestine,  i,  32  . 

Gruels,  percentage  composition  of,  i,  lb4 
Guanidin  and  tetany,  ii,  533 
Gum-boil,  ii,  5 
Gumma  of  bones,  ii,  754 
of  brain,  ii,  642 

of  spinal  cord,  ii,  673  . 

Gummata  in  hereditary  syphilis,  i,  bos, 
669,.  672 
Gums,  i,  27 
epulis  of,  ii,  1 
examination  of,  i,  224  ^ 
gangrenous  stomatitis,  n,  1/ 
in  scurvy,  i,  712 


Gums  in  ulcerative  stomatitis,  ii,  12 
lancing  of,  ii,  4,  5 
Gymnastic  exercises,  i,  281 
Gyrospasm,  ii,  547 

Habit,  holding-breath,  ii,  569 
masturbation,  ii,  570 
nail-biting,  ii,  567 
neurotic,  ii,  566 
pica,  ii,  569 
picking,  ii,  568 

rhythmical  movements,  ii,  568 
spasm,  diagnosis  from  chorea,  ii,  545 
teeth-grinding,  ii,  566 
thumb-sucking,  ii,  566 
tongue-chewing,  ii,  567 
Habit-chorea,  ii,  548 
Habit-spasm  and  teeth,  ii,  6 
Habit-tic,  ii,  548 
Hair,  i,  23 

and  thymus  gland,  ii,  837 
care  of,  i,  66 
in  cretinism,  ii,  830 
in  new-born,  i,  3 
in  rickets,  i,  695 
in  variola,  i,  418 
pediculosis  of,  ii,  911 
picking  habit  of,  ii,  568 
Hair-ball  in  stomach,  ii,  84 
Hallucinations  in  hysteria,  ii,  575 
in  juvenile  paresis,  ii,  657 
Hand,  club-,  ii,  715 
in  Mongolian  idiocy,  ii,  588 
in  neural  muscular  atrophy,  ii,  687 
in  neuritis,  ii,  697,  698 
in  new-born,  i,  3 

in  progressive  muscular  atrophy,  ii,  685 
malformations,  of,  ii,  716 
trident,  in  achondroplasia,  ii,  730 
Hand-type  of  progressive  muscular  atro¬ 
phy,  ii,  684 
Harelip,  ii,  2 

and  hydrocephalus,  ii,  647 
Harrison’s  groove  in  rickets,  i,  697 
Hayem’s  icterus,  ii,  216,  803 
Hay-fever,  ii,  252,  289 
and  eczema,  ii,  883 
and  urticaria,  ii,  866 
and  vernal  conjunctivitis,  ii,  915 
Head  and  suprarenal  sarcoma,  ii,  846 
circumference  of,  i,  22,  26 
craniotabes  of,  ii,  728 
examination  of,  i,  223 
in  achondroplasia,  ii,  730 
in  cleidocranial  dysostosis,  u,  736 
in  cretinism,  ii,  830 
in  hereditary  syphilis,  i,  669 
in  hydrocephalus,  ii,  650 
in  mental  deficiency,  ii,  586 
in  microcephalus,  ii,  589 
in  Mongolian  idiocy,  ii,  588 
in  new-born,  i,  3  . 

in  osteogenesis  imperfecta,  n,  /  6h 
in  rickets,  i,  695,  703  .. 

in  stigmata  of  degeneration,  ii,  o/J 
in  syphilitic  periostitis,  ii,  755 
in  torticollis,  ii,  710 
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Head,  shape  of,  i,  22;  ii,  715 
sweating  of,  in  rickets,  i,  694 

Headache,  ii,  555-557 
and  allergy,  i?  753 
and  ascaris,  ii,  196 
and  neurasthenia,  ii,  555 
and  teeth,  ii,  6 
congestive,  ii,  556 
diagnosis  of,  ii,  557 
from  eyes,  ii,  556 
in  acute  bronchitis,  ii,  279 
diffuse  nephritis,  ii,  445 
gastric  indigestion,  ii,  85 
intestinal  indigestion,  ii,  104 
in  Addison’s  disease,  ii,  845 
in  adenoid  hypertrophy,  ii,  48 
in  alkalosis,  i,  760 
in  anemia,  ii,  765 
in  aortic  insufficiency,  ii,  409 
in  brain  abscess,  ii,  639 
in  brain  tumor,  ii,  642,  644 
in  catarrhal  icterus,  ii,  214 
in  cerebral  anemia,  ii,  628 
hyperemia,  ii,  628 
in  cerebrospinal  fever,  i,  471,  473,  478, 
487 

in  chorea,  ii,  543 
in  chronic  endocarditis,  ii,  407 
interstitial  nephritis,  ii,  453 
parenchymatous  nephritis,  ii,  452 
in  croupous  pneumonia,  ii,  319,  320, 
325 

in  diabetes  mellitus,  i,  763 
in  diphtheria,  i,  502 
in  embolism  of  brain,  ii,  629 
in  epidemic  encephalitis,  i,  617,  619 
in  exophthalmic  goitre,  ii,  834 
in  exudative  diathesis,  i,  746 
in  functional  disturbance  of  the  liver, 
ii,  212 

in  grippe,  i,  534 
in  hemophilia,  ii,  786 
in  hypertrophy  of  brain,  ii,  656 
in  hysteria,  ii,  574 
in  infectious  diseases,  ii,  555 
in  juvenile  paresis,  ii,  657 
in  malaria,  i,  569,  573,  574 
in  masturbation,  ii,  57l 
in  measles,  i,  384 
in  meningeal  diseases,  ii,  555 
in  mumps,  i,  560,  562 
in  nasal  polyps,  ii,  260 
in  nervousness,  ii,  553 
in  organic  disease  of  brain,  ii,  555 
in  orthostatic  albuminuria,  ii,  429 
in  pachymeningitis  externa,  ii,  600 
interna,  ii,  600 
in  pernicious  anemia,  ii,  771 
in  pituitary  infantilism,  ii,  855 
in  pseudomembranous  pharyngitis,  ii, 
31 

in  purpura  hemorrhagic,  ii,  793 
simplex,  ii,  790 
in  recurrent  vomiting,  ii,  64 
in  scarlet  fever,  i,  353 
in  serous  meningitis,  ii,  605 
in  sinus-thrombosis,  ii,  632 


Headache  in  tuberculous  meningitis,  ii, 
617,  618 

in  typhoid  fever,  i,  451 
in  variola,  i,  415 
migraine,  ii,  556 
neuralgia,  ii,  556 
toxic,  ii,  555 
treatment  of,  ii,  557 
uremic,  ii,  556 
Head-banging,  ii,  568 
Head-nodding,  ii,  568 

diagnosis  from  spasmus  nutans,  ii,  568 
Head-rolling,  ii,  568 
Hearing,  acuteness  of,  i,  62 
and  idiocy,  ii,  584 
development  of,  i,  62 
disturbance  of,  in  brain  tumor,  ii,  643, 
644 

in  cerebral  anemia,  ii,  628 
Heart,  i,  48 

acquired  disease,  diagnosis  from  con¬ 
genital  disease,  ii,  384 
and  hy dro thorax,  ii,  370 
and  infantilism,  ii,  854,  857 
aneurysm  of,  ii,  421 
apex-beat,  ii,  375 

Heart,  chronic  valvular  disease  of,  ii, 
406.  See  also  Endocarditis,  chronic. 
congenital,  and  infantilism,  ii,  854,  857 
disease  of,  ii,  378-391 

and  clubbing  of  fingers,  ii,  727 
and  polycythemia,  ii,  761 
diagnosis  of,  ii,  384 
etiology  of,  ii,  378 
in  Mongolian  idiocy,  ii,  589 
pathological  disease  of,  ii,  379 
prognosis  of,  ii,  389 
symptoms  of,  ii,  382 
treatment  of,  ii,  390 
types  of,  ii,  379 
cough  from,  ii,  246 
dilatation  of,  ii,  415 

diagnosis  from  pericarditis,  ii,  395 
in  acute  endocarditis,  ii,  402 
disease,  diagnosis  from  tuberculous 
peritonitis,  ii,  241 
diseases  of,  ii,  375-421 
displacement  of,  in  foreign  bodies  in 
air-passages2  ii,  276 
echinococcus,  ii,  421 
examination  of,  i,  225,  ii,  375 
functional  disturbances  of,  ii,  417 
tests  of,  ii,  410 
hypertrophy  of,  ii,  415 

in  chronic  interstitial  nephritis,  ii,  454 
parenchymatous  nephritis,  ii,  452 
idiopathic  hypertrophy  of,  ii,  416 
in  allergy,  i,  752 
in  chorea,  ii,  543,  544 
in  diaphragmatic  hernia,  ii,  170 
in  diphtheria,  i,  509 
in  epilepsy,  ii,  517 
in  grippe,  i,  540 
in  lymphatic  diathesis,  i,  749 
in  malaria,  i,  574 

in  massive  collapse  of  lung,  ii,  348 
in  pertussis,  i,  550 
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Heart  in  rheumatism,  i,  736,  739 
in  scarlet  fever,  i,  367,  377 
in  variola,  i,  420 
injections  into,  i,  277 
of  adrenalin,  ii,  420 
irregularity  of,  ii,  375 

in  acute  endocarditis,  ii,  401 
massage  of,  ii,  420 
murmurs,  ii,  376 
pain  in,  in  malaria,  i,  574 
rhabdomyoma  of,  ii,  417 
sarcoma  of,  ii,  421 
size  of,  i,  48;  ii,  375 
sounds,  ii,  375 
syphilis  of,  ii,  421 
thrombosis  of,  ii,  423 
tuberculosis  of,  ii,  421 
tumors  of,  ii,  421 
Heart-block,  ii,  418 
in  diphtheria,  i,  509 
Heart-sounds,  reduplication  of,  ii,  375 
Heat,  dry,  i,  273 

Height  and  thymus  glana,  ii,  837 
from  one  to  six  years,  i,  11 
importance  of,  in  relation  to  weight,  i, 
20 

sitting,  i,  20 

Height-weight  relation  in  malnutrition, 
i,  726,  729 

Heine-Medin  disease,  i,  588.  See  also 
Poliomyelitis. 

Heliotherapy.  See  Light . 
in  rickets,  i,  706 
in  tuberculosis,  i,  655 
in  tuberculous  peritonitis,  ii,  242 
method  of,  i,  281 
Hemangioma  of  liver,  ii,  225 
Hematocolpos,  ii,  502 
Hematoma  of  scalp,  i,  303 

of  sternocleidomastoid  muscle,  i,  306 
Hematometra,  ii,  502 
Hematomyelia,  ii,  672 
Hematorachis,  i,  672 
Hematuria,  ii,  430 

from  hexamethylenamine,  ii,  471 
in  abscess  of  kidney,  ii,  459 
in  cystitis,  ii,  475 
in  infarct  of  kidney,  ii,  460 
in  kidney  tumor,  ii,  463 
in  pyelitis,  ii,  467 
in  renal  calculus,  ii,  461 
in  tuberculosis  of  kidney,  ii,  458 
in  tumor  of  bladder,  ii,  482 
Hemeralopia,  i,  196 
Hemiatrophy,  ii,  861 
of  face,  ii,  704 
Hemichorea,  ii,  542 
Hemicrania,  ii,  556 
Hemihypertrophy,  ii,  861 
Heminelia,  ii,  715 
Hemiplegia  in  brain  tumor,  ii,  643 
in  diphtheria,  i,  511 
in  epidemic  encephalitis,  i,  619,  622 
in  epilepsy,  ii,  518 
in  hysteria,  ii,  575 
in  malaria,  i,  574 
in  scarlet  fever,  i,  368 


Hemiplegia  in  tuberculous  meningitis,  ii, 
619 

infantile,  ii,  659 

He  mo  clastic  crisis  test  of  liver  function, 
ii,  211 

Hemoglobin  in  urine;  i,  233;  ii,  431 
in  various  anemias,  ii,  763 
percentage  of,  from  birth  to  2  years,  i, 
52 

test  of  liver  function,  ii,  211 
Hemoglobinuria,  ii,  431 
paroxysmal,  ii,  431 
Hemolytic  icterus,  ii,  803 
Hemophilia,  ii,  784-787 
and  umbilical  hemorrhage,  i,  330 
diagnosis  from  purpura,  ii,  795 
relation  to  hemorrhage  in  new-born, 
i,  298 

Hemoptysis,  ii,  246 
in  aortic  insufficiency,  ii,  409 
in  bronchiectasis,  ii,  293 
in  chronic  endocarditis,  ii,  407 
in  croupous  pneumonia,  ii,  324 
in  foreign  bodies  in  air-passages,  ii,  275 
in  gangrene  of  lung,  ii,  352 
in  pertussis,  i,  550,  551 
Hemorrhage.  See  Hemoptysis  and  Pur¬ 
pura. 

and  secondary  anemia,  ii,  762 
epidural,  ii,  599 
from  ear  in  new-born,  i,  299 
in  pertussis,  i,  551 
from  eye  in  new-born,  l,  299 
from  genitalia,  ii,  503 
in  new-born,  i,  299 
from  mouth  in  diphtheria,  i,  501 
in  new-born,  i,  299 
from  stomach  in  pertussis,  i,  551 
from  umbilicus,  i,  329 
from  uterus  in  new-born,  i,  299 
from  vagina,  ii,  503 
in  acute  fatty  degeneration  of  new¬ 
born,  i,  295 

myelocytic  leukemia,  ii,  779 
in  Banti’s  disease,  ii,  801 
in  chronic  myelocytic  leukemia,  ii, 
781 

in  congenital  heart  disease,  ii,  383 
obliteration  of  bile-ducts,  i,  308,  309 
in  duodenal  ulcer,  ii,  171 
in  Gaucher’s  disease,  ii,  803 
in  hemophilia;  ii,  786 
in  lymphocytic  leukemia,  ii,  778 
in  new-born,  i,  297-307.  See  also 
New-born ,  hemorrhage. 
in  premature  infant,  i,  286 
in  scurvy,  i,  711,  713,  715 
in  septic  of  new-born,  i,  293 
in  suprarenal  gland,  ii,  850 
in  thymus  gland,  ii,  842 
in  various  splenomegalies,  ii,  799 
intestinal,  ii,  173.  See  also  Melena. 
in  paratyphoid  fever,  i,  467 
in  typhoid  fever,  i,  454,  458 
into  adrenal,  i,  245 

into  genito-urinary  tract  in  new-born, 
i,  299 
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Hemorrhage  into  skin  in  new-born,  i,  299 
in  pertussis,  i,  551 
into  spinal  cord,  ii,  673 
in  new-born,  i,  299 

into  suprarenal  capsule  in  new-born, 
i,  299 

into  thymus  gland  in  new-born,  i,  299 
intracerebral,  ii,  633 
lepto  meningeal,  ii,  601.  See  also  Lep- 
lomeningeal  hemorrhage. 
malarial,  i,  572 
meningeal,  in  pertussis,  i,  551 
subdural,  ii,  600 
treatment  of,  i,  274 

Hemorrhagic  diathesis,  diseases  of,  ii, 
784 

disease  and  leptomeningeal  hem¬ 
orrhage,  ii,  602 
of  new-born,  i,  298 
Hemorrhoids,  ii,  191 
Hepatic  infantilism,  ii,  857 
vein,  i,  49 

Hepatomia  of  liver,  ii,  252 
Hereditary  cerebellar  ataxia,  ii,  681 
spastic  paraplegia,  ii,  683 
Hermaphroditism,  false,  ii,  493 
Hernia,  ii,  164-170 

and  massive  collapse  of  lung,  ii,  347 
and  phimosis,  ii,  483 
diagnosis  from  hydrocele,  ii,  168,  492 
from  undescended  testicle,  ii,  489 
encysted,  ii,  167 
funicular,  ii,  167 

in  stigmata  of  degeneration,  ii,  579 

inguinal,  ii,  167 

lumbar,  ii,  170 

of  diaphragm,  ii,  167 

of  lungs,  ii,  373 

of  Meckel’s  diverticulum,  ii,  186 
of  ovary,  ii,  502 
of  tunica  vaginalis,  ii,  167 
strangulatedj  ii,  168 

cause  of  intestinal  obstruction,  ii, 
156 

and  peritonitis,  ii,  228 
umbilical,  ii,  164 
in  rickets,  i,  703 
ventral,  ii,  170 
Herpangina,  ii,  18 
Herpes  and  varicella,  i,  438 
in  cerebrospinal  fever,  i  471,  475 
in  grippe,  i,  540 
in  Hodgkin’s  disease,  ii,  806 
in  malaria,  i,  574 
in  scarlet  fever,  i,  368 
in  typhoid  fever,  i;  460 
relation  to  epidemic  encephalitis,  i,  612 
simplex,  ii,  890 
zoster,  ii,  891 
Herpetic  vulvitis,  ii,  500 
Herter’s  infantilism,  ii,  855 
intestinal  infantilism,  ii,  142 
Hess  bed,  i,  288 

Hesse-Pfund’s  Infant  Food,  i,  168 
Hexylresorcinol,  in  pyelitis,  ii,  471  . 
Hiccough  in  epidemic  encephalitis,  i,  619 
in  hysteria,  ii,  576 


Hiccough  in  peritonitis,  ii,  229 
significance  of,  ii,  506 
Hip  disease,  diagnosis  from  perinephritic 
abscess,  ii,  465 

inflammation  of,  diagnosis  from  appen¬ 
dicitis,  ii,  183 

pain  in,  in  perinephritic  abscess,  ii,  465 
Hip-joint,  congenital  dislocation  of,  ii, 
718 

tuberculosis  of,  ii,  747 
Hippus,  i,  476 

History,  method  of  obtaining,  i,  203-205 
Hives,  ii,  866.  See  also  Urticaria. 
Hodgkin’s  disease,  ii,  804-807 
Homogenized  milk,  i,  169 
Hookworm,  ii,  205 
Hordeolum,  ii,  914 

Hour-glass  stomach,  diagnosis  from 
pyloric  stenosis,  ii,  75 
Human-milk.  See  Breast-milk. 

Humidity  and  gastroenteric  intoxication, 
ii,  106 

Hunger,  i,  35 

and  insomnia,  ii,  558 
diagnosis  from  colic,  ii,  95 
Huntoon’s  pneumococcic  serum,  ii,  340 
Hutchinson’s  teeth  in  hereditary  syphilis, 
i,  670 

triad  in  hereditary  syphilis,  i,  672 
Hydatid  fremitus,  ii,  226 
of  liver,  ii,  225 
of  lungs,  ii,  374 

Hydrencephalic  cry  in  cerebrospinal 
fever,  i,  473 

Hydrencephalocele,  ii,  597 
Hydrocele,  ii,  490 

diagnosis  from  hernia,  ii,  168 
Hydrocephlic  idiocy,  ii,  590 
Hvdrocephaloid  disease  of  Marshall  Hall, 
ii,  628 

Hydrocephalus,  ii?  596,  646-653 
acute  internal,  ii,  647 
and  atrophy  of  brain,  ii,  653 
and  epilepsy,  ii,  516 
chronic  internal,  ii,  647 

phenolsulphonephthalein  test  in, 
ii,  652 

communicating,  ii,  648 
diagnosis  from  brain  tumor,  ii,  645 
from  rickets,  i,  704 
external,  ii,  646 
in  brain  tumor,  ii,  644  . 
in  cerebrospinal  fever,  i,  481 
in  hereditary  syphilis,  i,  667 
in  rickets,  i,  403 
obstructive,  ii,  648 
Hydrochloric  acid,  i,  33 
in  stomach,  i,  31 

Hvdrogen-ion  concentration  in  blood,  i, 
54,  756 

in  stomach,  i,  33 
of  stools,  i,  38 

Hydrogen-ions  in  alkalosis,  i,  759,  760 
Hydronephrosis,  ii,  438 
Hydropericardium,  diagnosis  from  acute 
pericarditis,  ii,  397 

Hydrophobia,  i,  579.  See  also  Rabies. 
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Hydrotherapy,  i,  267-272.  See  also 
Baths. 

Hydrothorax,  ii,  370 

diagnosis  from  empyema,  ii,  368 
Hygiene,  i,  64 

and  disease,  i,  203 
and  infectious  diseases,  i,  345 
prenatal,  i,  64 
Hygroma,  ii,  50 
Hymen,  imperforate,  ii,  493 
Hymenolepis,  ii,  202 
Hyperesthesia,  significance  of,  ii,  508 
Hypernephroma,  ii,  847 
of  kidney,  ii,  462 
Hyperorchidism,  ii,  489 
Hyperpnea  in  acidosis,  i,  757 
in  alkalosis,  i,  760 

in  chronic  intestinal  indigestion,  ii,  144 
in  epidemic  encephalitis,  i,  620,  622 
in  gastroenteric  intoxication,  ii,  116 
Hyperpyrexia  and  convulsions,  ii,  510 
sudden  death  in,  i,  245 
Hypersensitiveness,  i,  750.  See  also 
Allergy. 

Hyperthyroidism,  ii,  833 
and  tachycardia,  ii,  418 
Hypertrophic  pulmonary  osteo-arthro- 
pathy,  ii;  727 

Hypodermic  administration  of  drugs,  i, 

258 

medication  in  lymphatic  diathesis,  i,  449 
Hypodermoclysis,  i,  259 
in  acidosis,  i,  759 
in  cerebral  anemia,  ii,  629 
in  diabetes  mellitus,  i,  769 
in  gastrointestinal  intoxication,  ii,  115 
in  infantile  atrophy,  i,  725 
in  malnutrition,  i,  730 
in  peritonitis,  ii,  233 
in  pyloric  stenosis,  ii,  76,  78 
in  recurrent  vomiting,  ii,  65 
Hypospadias,  ii,  485 

in  stigmata  of  degeneration,  ii,  579 
Hypothyroidism,  ii,  827 

and  Brissaud  type  of  infantilism,  ii,  855 
Hysteria,  i,  234,  ii,  573-579 
and  aphasia,  ii,  563 
and  chorea  electrica,  ii,  550 
and  impulsive  tic,  ii,  550 
and  mania,  ii,  582 
and  masturbation,  ii,  572 
and  pavor  diurnus,  ii,  562 
and  pyknolepsy,  iii,  525 
and  recurrent  vomiting,  ii,  63 
and  spasmodic  esophagitis,  ii,  53 
cough  from,  ii,  246 
diagnosis  from  chorea,  ii  545 

from  epidemic  encephalitis,  i,  624 
from  epilepsy,  ii,  521 
from  nervousness,  ii,  554 
from  periodical  paralysis,  ii,  714 
from  rabies,  i,  580 
relation  to  tics,  ii,  548 
vomiting  in,  ii,  60 

Ice-bags,  i,  273 
Ichthyosis,  ii,  899 
3 


Icterus,  ii,  213-220 
acholuric,  ii,  216,  218 
and  bradycardia,  ii,  418 
and  purpura,  ii,  788 
catarrhal,  ii,  213 
congenital  acholuric,  ii,  216 
family  hemolytic,  ii,  217 
hemolytic,  ii,  216 
familial,  ii,  216 

icterus  gravis,  ii,  218 
of  new-born,  i,  311 
from  gall-stones,  ii,  219 
from  poisons,  ii,  219 
gravis,  ii,  216 
hemolytic,  ii,  215,  803 
acquired,  ii,  803 
congenital,  ii,  803 

diagnosis  from  cirrhosis  of  liver,  ii, 
222 

Hayem’s  type,  ii,  216 
in  abscess  of  liver,  ii,  224 
in  acute  fatty  degeneration  of  new-born 
i,  295 

intestinal  indigestion,  ii,  104 
in  grippe,  i,  540 

in  hemorrhage  of  new-born,  i,  300 
in  hereditary  syphilis,  i,  667 
in  Hodgkin’s  disease,  ii,  806 
in  infectious  hemoglobinemia  of  new¬ 
born,  i,  296 
in  kala-azar,  ii,  765  • 
in  leptomeningeal  hemorrhage,  ii,  603 
in  malaria,  1,  570,  574 
in  new-born,  i,  307.  See  New-born, 
icterus  of. 

in  pseudoleukemia,  ii,  774 
in  scarlet  fever,  1,  368 
in  sepsis  of  new-born,  i,  293 
in  syphilis,  i,  667 
in  tetanus,  i,  584 

in  umbilical  arteritis  and  phlebitis,  i,328 
in  various  splenomegalies,  ii,  798 
infections,  ii,  215 

Minkowski-Chauffard  type,  ii,  217 
neonatorum,  i,  309-311.  See  also 
New-born ,  icterus. 
of  premature  infants,  i,  286 
Idiocy,  ii,  583 
amaurotic  family,  ii,  590 
and  adenoid  hypertrophy,  ii,  48 
and  arch  of  palate,  ii,  26 
and  asphyxia  neonatorum,  i,  315 
and  dumbness,  ii,  563 
and  fecal  incontinence,  ii,  191 
and  masturbation,  ii,  570,  572 
and  psychasthenia,  ii,  581  _ 
and  stigmata  of  degeneration,  ii,  579 
by  deprivation,  ii,  584 
effect  on  teeth,  ii,  3 
epileptic,  ii,  590 

following  asphyxia  neonatorum,  i,  315 

hydrocephalic,  ii,  590 

in  chorea,  ii,  543 

in  epidemic  encephalitis,  i,  621 

in  hereditary  syphilis,  i,  672 

in  rickets,  i,  701 

microcephalic,  ii,  589 
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Idiocy,  Mongolian,  ii,  587.  See  also  Mon¬ 
golian  idiocy. 

and  tongue-sucking,  ii,  566 
paralytic,  ii,  587 
savant,  ii,  591 
symptoms  of,  ii,  586 
Idioglossia,  ii,  565 

Idiosyncrasy,  i,  707.  See  also  Allergy. 
Ileocolitis,  acute,  ii,  116-125 

diagnosis  from  intussusception,  ii, 
162 

from  peritonitis,  ii,  232 
chronic,  ii,  125-127 
diagnosis  from  appendicitis,  ii,  183 
Imbecility,  ii,  583.  See  also  Menial 
deficiency  and  Idiocy. 

Immunity  and  breast-milk,  i,  97 
Impetigo  contagiosa,  ii,  894 

diagnosis  from  eczema,  ii,  887 
from  varicella,  i,  439 
Inanition  fever  in  new-born,  i,  340.  See 
also  New-Born,  fever. 

Incubator,  i,  288 
Indicanuria,  i,  57;  ii,  433 
Indigestion,  acute,  diagnosis  from  recur¬ 
rent  vomiting,  ii,  65 
and  breast-milk,  i,  198 
and  carbohydrate,  i,  199 
bilious,  ii,  212 

chronic  intestinal,  and  infantilism,  ii, 
855 

gastric,  acute,  ii,  84 
chronic,  ii,  88 
intestinal,  acute,  ii,  103 

and  geographical  tongue,  ii,  23 
chronic,  ii,  133-149 

Indigo  carmine  test  of  liver  function,  ii, 
211 

Infantile  atrophy,  i,  719-226;  ii,  58. 
See  also  Decomposition. 
and  infarct  of  kidney,  ii,  460 
blood  in,  i,  720 
complications  of,  i,  722 
diagnosis  of,  i,  723 
duodenal  ulcer  in,  ii,  171 
etiology  of,  i,  719 
insulin,  in,  i,  725 
pathological  anatomy  of,  i,  721 
prognosis  of,  i,  723 
prophylaxis  of,  i,  724 
transfusion  in,  i,  725 
treatment  of,  i,  724 
paralysis,  i,  587.  See  also  P  olio- 
myelitis. 

Infantilism;  ii,  851-858 
asexual,  ii,  852 
Brissaud  type,  ii,  854 
cardiac,  ii,  857 

diagnosis  from  achondroplasia,  ii,  732 
from  cretinism,  ii,  832 
essential,  ii,  852 
hepatic,  ii,  857 

in  stigmata  of  degeneration,  ii,  579 
intestinal,  ii,  855 
Lorain  type,  ii,  852 
pancreatic,  ii,  855 
pituitary,  ii,  855 


Infantilism,  renal,  ii,  454,  857 
sexual,  ii,  852 
symptomatic,  ii,  852 
Infarcts,  uric-acid,  ii,  433 
Infection  and  contagion,  definition  of,  i, 
343 

and  disease,  i,  203 
Infectious  diseases,  i,  343-680 
Influenza,  i,  531—643.  See  also  Grippe. 
bacillus,  l,  532 

in  septic  endocarditis,  ii,  405 
Influenzal  meningitis,  ii,  614 
Inguinal  hernia,  ii,  167 
Inhalations,  i,  264 
Inheritance  and  disease,  i,  202 
Injections,  intracranial,  i,  275 
intraperitoneal,  i,  260 
intraspinal,  i,  275 
intravenous,  i,  274 
subcutaneous,  i,  259 
Insanity,  ii,  581 

and  masturbation,  ii,  572 
and  pavor  diurnus,  ii,  562 
and  stigmata  of  degeneration,  ii,  579 
in  typhoid  fever,  i,  459 
Insect  bites,  ii,  912 
Insects  and  pellagra,  i,  776 
Insomnia,  ii,  558 

and  neurasthenia,  ii,  555 
in  acrodynia,  i,  781 
in  brain  tumor,  ii,  643 
in  cerebral  anemia,  ii,  628 
hyperemia,  ii,  628 

in  chronic  interstitial  nephritis,  ii,  453 
in  intracerebral  hemorrhage,  ii,  634 
Insufflation  of  drugs,  i,  266 
Insulin  in  acidosis,  i,  759 

in  diabetes  mellitus,  i,  765,  768,  769,, 
770 

in  infantile  atrophy,  i,  725 
shock,  i,  770 

Intellect  in  new-born,  i,  4 
Intelligence.  See  Mentality. 
precocious,  ii,  579 

Internal  secretions,  disturbance  of,  ii, 

823-863 

Intertrigo,  ii,  870 

Intestinal  infantilism,  ii,  142,  144;  ii,  855 
Intestine,  i,  32.  See  also  Anus ,  Gastro¬ 
enteric  intoxication ,  Ileocolitis ,  Indi¬ 
gestion ,  Rectum,  and  Tympanites. 
acidity  of,  and  rickets,  i,  686 
angioma  of,  ii,  193 
atresia  of,  ii,  154 

bacteria  of,  i,  36,  37  . 

in  chronic  intestinal  indigestion,  n„ 
141,  142 

in  Herter’s  infantilism,  ii,  855 
in  infantile  atrophy,  i,  720 
carbohydrate  digestion  in,  i,  36 
carcinoma  of,  ii,  193 
colic  of,  ii,  94 
cyst  of,  ii,  193 
digestion  in,  i,  35,  36 
diphtheria  of,  i,  501,  508 
diseases  of,  ii,  93-193 
fat  digestion  in,  i,  35 
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Intestine,  fibroma  of,  ii,  193 
foreign  bodies  in,  ii,  156,  192 
fusion  with  urethra,  ii,  472 
gases  in,  i,  37 
glands  of,  ij  33 
growth  of,  i,  32 
hemorrhage  from,  ii,  173 
in  new-born,  i,  301 
in  paratyphoid  fever,  i,  467 
in  septic  endocarditis,  ii,  405 
in  typhoid  fever,  i,  454,  458 
in  diaphragmatic  hernia,  ii,  169 
in  tuberculosis,  i,  634,  635,  647,  648 
irrigation  of,  i,  261 
length  of,  i,  32 
leukemia  of,  ii  193 
lipoma  of,  ii,  193 
malformation  of,  ii,  154 
musculature  of,  i,  33 
obstruction  of,  ii,  154-163 
and  ascaris,  ii,  195 
diagnosis  from  recurrent  vomiting, 
ii,  64 

in  tuberculous  peritonitis,  ii,  238 
parasites  of,  ii,  194-210 
and  urticaria,  ii,  866 
perforation  of,  and  ascaris,  ii,  195 
and  foreign  bodies,  ii,  192 
in  paratyphoid  fever,  i,  467 
in  typhoid  fever,  i,  459 
rate  of,  i,  36 
stenosis  of,  ii,  154 

following  intussusception,  ii,  161 
strangulation  of,  and  peritonitis,  ii,  228 
syphilitic  ulceration  of,  ii,  173 
thrush  of,  ii,  10 
tuberculosis  of,  ii,  172 
tumors  of,  ii,  193 
typhoid  ulceration  of,  ii,  173 
ulceration  of,  ii,  170-174 
Intoxication,  alimentary,  ii,  58,  105. 

See  also  Gastroenteric  intoxication. 
Intracerebral  hemorrhage,  ii,  633 
Intracranial  hemorrhage  and  asphyxia 
neonatorum,  i,  315 
in  pertussis,  i,  550 

Intraperitoneal  injections,  i,  260,  275, 
277 

transfusion,  i,  277 
in  anemia,  ii,  765 
Intraspinal  injection,  i,  275 
Intra-uterine  life,  i,  1 
Intravenous  injections,  i,  274 
treatment  of  poliomyelitis,  i,  609 
Intubation  and  retroesophageal  abscess, 
ii,  55 

in  acute  subglottic  laryngitis,  ii,  267 
in  diphtheria,  i,  524 
in  edema  of  glottis,  ii,  271 
in  perichondritis  of  larynx,  ii,  269 
in  pertussis,  i,  556 
Intussusception,  ii,  158-163 
agonal,  ii,  158 
and  appendicitis,  ii,  182 
diagnosis  from  appendicitis,  ii,  183 
from  ectopic  kidney,  #ii,  439 
from  Henoch’s  purpura,  ii,  795 
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Intussusception,  diagnosis  from  perito¬ 
nitis,  ii,  232 

from  rectal  prolapse,  ii,  188 
from  recurrent  vomiting,  ii,  65 
ileocolic,  ii,  159 
iliac,  ii,  159 
Inunctions,  i,  266 
in  rheumatism,  i,  744 
in  syphilis,  i,  677 
of  cod  liver  oil,  i,  265 
Iodide  eruption,  ii,  874 
Iodides  in  rheumatism,  i,  744 
in  syphilis,  i,  679 
Iodine  and  goitre,  ii,  825,  826 
Iodopin,  i,  218 
Ipecac,  uses  of,  i,  253 
Iritis.,  See  Eye. 

Iron  and  anemia,  ii,  762,  766 

deposit  in  premature  infants,  i,  287 
for  premature  infant,  i,  291 
uses  of,  i,  253 
Ischiorectal  abscess,  ii,  190 
Ischuria,  ii,  426 
Iso-agglutinins,  i,  54 
Iso-hemolysins,  i,  54 
Itch,  ii,  909 

Jacksonian  epilepsy,  ii,  519 
Jaksch’s  leukemia,  ii,  654 
Jaundice,  ii,  213.  See  also  Icterus. 
obstructive,  ii,  213.  See  also  Icterus , 
catarrhal. 

Jaw,  i,  24 

diseases  of,  ii,  1 
in  rickets,  i,  695 

in  stigmata  of  degeneration,  ii,  579 
in  tetanus,  i;  584 
necrosis  of,  m  parotitis,  ii,  25 
Joints,  baking  of,  in  rheumatism,  i,  744 
diseases  of,  ii,  714 

hemorrhage  in,  in  hemophilia,  ii,  786 
in  abdominal  purpura,  ii,  793 
in  amyotonia  congenita,  ii,  693 
in  hereditary  syphilis,  i,  669 
in  hysteria,  ii,  575 
in  lymphocytic  leukemia,  ii,  778 
in  myositis  ossificans,  ii,  708. 
in  neuritis,  ii,  697 
in  purpura  hemorrhagica,  ii,  792 
rheumatica,  ii,  792 

in  rheumatism,  i,  735,  737,  739,  743r 
744 

inflammation  of,  ii,  738 
tuberculosis  of,  ii,  743 

Kaffir-pox,  i,  423.  See  also  Variola. 
Kahn  precipitation-test  in  syphilis,  i, 
676 

Kala-azar,  ii,  765 

Karo,  i,  131.  See  also  Corn-syrup. 
Keratitis,  interstitial,  in  hereditary  syph¬ 
ilis,  i,  672 

Kernig’s  sign  in  cerebrospinal  fever,  i,  474 
in  pneumococcic  meningitis,  ii,  611 
in  tuberculous  meningitis,  ii,  619 
Ketogenic  diet  in  epilepsy,  ii,  523 
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Ketogenic-antiketogenic  balance  in  dia¬ 
betes,  i,  765 

Ketosis  and  acidosis,  i,  756 
Kidney,  i,  55.  See  also  Renal  and  Uri¬ 
nary  system. 
abscess  of,  ii,  459 

and  peritonitis,  ii,  228 
absence  of,  ii,  437,  459 
acute  degeneration  of,  ii,  441 
adenoma  of,  ii,  463 
amyloid,  ii,  456 
and  hydro  thorax,  ii,  370 
and  orthostatic  albuminuria,  ii,  428 
calculus  of,  ii,  460 
congenital  cystic,  ii,  438 
congestion  of,  ii,  440 
diseases  of,  ii,  426^472 
displacements  of,  ii,  439 
ectopic,  ii,  439 
embryoma  of,  ii,  462 
epithelioma  of,  ii,  462 
fibroma  of,  ii,  463 

function  in  chronic  interstitial  nephritis, 
ii,  454 

parenchymatous  nephritis,  ii,  452 
functional  tests  of,  ii,  435 
granular,  ii,  451 

hemorrhage  from,  in  lymphocytic 
leukemia,  ii,  778 
hemorrhagic  infarct  of,  ii,  460 
horseshoe,  ii,  437 
hydronephrosis  of,  ii,  438 
hypernephroma  of,  ii,  462 
infarcts  of,  uric-acid,  ii,  433 
large  red,  ii,  450 
white,  ii,  450 
lipoma  of,  ii,  463 
malformations  of,  ii,  437 
and  pyelitis,  ii,  466  - 
movable,  ii,  439 
myoma  of,  ii,  463 
position  of,  i,  55 
sarcoma  of,  ii,  462 
small  white,  ii,  450 
tuberculosis  of,  iii,  457 
tumor  of,  ii,  462 
and  pyelitis,  ii,  466 
diagnosis  from  ovarian  tumor,  ii,  503 
uric  acid  in,  i,  55 
weight  of,  i,  55 
Kindergarten,  i,  74 
Klebs-Loffler  bacillus,  i,  499 
Klumpke’s  paralysis,  ii,  703 
Knee  in  coxa  vara,  ii,  726 
in  tuberculous  coxitis,  ii,  749 
pain  in,  in  perinephritic  abscess,  ii,  465 
tuberculosis  of,  ii,  751 
Knee-jerk,  ii,  507 
Knock-knees,  ii,  724 
rickets  in,  i,  699,  703 
Kohler’s  disease,  ii,  722 
Koplik’s  spots  in  measles,  i,  384 
Kumiss,  i,  155 
Kyphosis,  ii,  719 

in  spinal  caries,  ii,  746 

Lachrymal  glands  in  Mikulicz’s  disease, 
ii,  25 


Lactalbumin,  i,  43 

Lactation,  length  of,  effect  on  breast-milk, 
i,  102 

Lactic  acid  in  recurrent  vomiting,  ii,  63 
in  stomach,  i,  34 
milk,  i,  155 
U.  S.  P.,  i,  156 

Lactose  in  infantile  atrophy,  i,  724 
Lactosuria,  ii,  432 
Lalling  speech,  ii,  565 
and  stammering,  ii,  563 
Lamblia  intestinalis,  ii,  210 
Landouzy-Dejerine  type  of  muscular 
dystrophy,  ii,  691 
Landry’s  paralysis,  ii,  678 

diagnosis  from  neuritis,  ii,  699 
in  poliomyelitis,  i,  598 
Lange’s  colloidal  gold  test  in  syphilis, 
i,  676 

Lanugo,  i,  3,  22 

of  premature  infants,  i,  285 
Laryngismus  stridulus,  ii,  537 
and  breath  holding,  ii,  569 
diagnosis  from  croup,  ii,  254 
Laryngitis,  acute,  ii,  261 
catarrhal,  ii,  262 
subglottic,  ii,  265 
chronic,  ii,  267 

diphtheritic.  See  Diphtheria. 
pseudomembranous,  ii,  267 

and  cerebral  hyperemia,  ii,  628 
spasmodic,  ii,  263 

diagnosis  from  laryngitis  stridulus, 
ii,  538 

Laryngospasm,  ii,  537.  See  also  Laryn¬ 
gismus  stridulus. 
as  cause  of  sudden  death,  i,  244 
Larynx,  i,  47 

angioma  of,  ii,  271 
Ascaris  in,  ii,  194 

congenital  stridor,  ii,  272.  See  also 
Stridor ,  congenital  laryngeal. 
diphtheria  of,  i,  501,  505;  ii,  267 
diseases  of,  ii,  261-276 
examination  of,  i,  208 
fibroma  of,  ii,  271 
foreign  bodies  in,  ii,  271 
infection  of,  and  tonsils,  ii,  44 
morbid  growths  of,  ii,  271 
papilloma  of,  ii,  271 
perichondritis  of,  ii,  269 
spasm  of,  in  breath-holding,  ii,  569 
stenosis  of,  ii,  274 

diagnosis  from  retropharyngeal  ab¬ 
scess,  ii,  35 
thrush  of,  ii,  10 
tuberculosis  of,  ii,  267 
Lavage,  i,  277 

Laxatives  in  constipation,  ii,  131 
Lead  and  neuritis,  ii,  696 

encephalitis,  diagnosis  from  epidemic 
encephalitis,  i,  624 
poisoning,  i,  785,  787 
Legs,  i,  27 
bow-,  ii,  725 

in  achondroplasia,  ii,  731 
genu  valgum,  ii,  724 
in  acute  myelitis,  ii,  676 
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Legs  in  amyotrophic  lateral  sclerosis,  ii, 
684 

in  coxa  vara,  ii,  726 
in  cretinism,  ii,  830 
in  Friedreich’s  ataxia,  ii,  680 
in  new-born,  i,  3 

in  progressive  neural  muscular  atro¬ 
phy,  ii,  687 
in  spina  bifida,  ii,  69 
in  tuberculous  coxitis,  ii,  749 
length  of,  i,  21 
motion  of,  i,  61 

paralysis  of,  in  poliomyelitis,  i,  596 
Lehndorff  and  Zak’s  Dialyzed  Milk,  i, 
169 

Leiner’s  disease,  ii,  878 
Leishman’s  anemia,  ii,  765 
Lemon  juice  milk,  i,  157 
Length,  i,  16-22 
of  arms,  i,  21,  27 
of  head,  i,  21 
of  intestine,  i,  32 
of  leg,  i,  21 
of  neck,  i,  24 

of  premature  infants,  i,  285 
Leprosy,  Wassermann  reaction  in,  i,  676 
Leptomeningeal  hemorrhage,  ii,  601-604 
Leptomeningitis,  ii,  604.  See  also 
Meningitis. 
purulent,  ii,  608 

clinical  forms  of,  ii,  608 
diagnosis  from  tuberculous  meningi¬ 
tis,  ii,  624 

treatment  of,  ii,  614 
spinal,  ii,  671 

Lethargic  encephalitis,  i,  611.  See  also 
Epidemic  encephalitis. 

Leucin  in  yellow  atrophy  of  liver,  ii,  220 
Leucocytes,  ii,  758 
in  breast-milk,  i,  93 
in  colostrum,  i,  91 
in  cow’s  milk,  i,  115 
in  spinal  fluid,  ii,  508 
in  urine,  ii,  430 
in  various  anemias,  ii,  763 
splenomegalies,  ii,  798 
normal  and  abnormal,  ii,  758 
Leucocytosis,  ii,  761 
Leukemia,  ii,  776-784 

acute  lymphocytic,  ii,  778 

diagnosis  from  pseudomembran¬ 
ous  pharyngitis,  ii,  32 
myelocytic,  ii,  779 
and  chloroma,  ii,  756 
and  intracerebral  hemorrhage,  ii,  633 
and  purpura,  ii,  789 
atypical,  ii,  782 
chronic  lymphocytic,  ii,  781 
myelocytic,  ii,  780 
classification  of,  ii,  778 
diagnosis  of,  ii,  783 
etiology  and  pathology  of,  ii,  776 
lymphocytic,  diagnosis  from  Hodg¬ 
kin’s  disease,  ii,  807 
mixed,  ii,  782 
of  intestine,  ii,  193 
of  thymus  gland,  ii,  842 


Leukemia,  pathological  anatomy  of,  ii, 
777 

prognosis  of,  ii,  782 
treatment  of,  ii,  783 
von  Jaksch’s,  ii,  773 
Levulose  test  of  liver  function,  ii,  211 
Leyden-Mobius  muscular  dystrophy,  ii, 
691 

Lichen  scrofulosorum,  ii,  903 
urticatus,  ii,  867 
Lid  reflex,  i,  62 
Life,  divisions  of;  i,  1 
intra-uterine,  l,  1 

Light.  See  Heliotherapy ,  Sunlight,  and 
Ultra-violet  light . 
and  spasmophilia,  ii,  531 
and  spasmus  nutans,  ii,  548 
effect  on  rickets,  i,  682,  683,  684,  687, 
705,  706,  707 

in  tuberculous  adenitis,  ii,  821 
perception  of,  i,  62 
treatment  by,  i,  281 
Limbs.  See  Extremities. 

Lip.  See  Mouth  and  Lips. 
reflex,  i,  61 
sucking,  ii,  566 
Lipase,  i,  34 

in  breast-milk,  i,  97 
Lipiodol,  use  of,  i,  218 
Lipodystrophia  progressiva,  ii,  860 
Lipoma  of  intestine,  ii,  193 
of  kidney,  ii,  463 
Lips,  diphtheria  of,  i,  508 
diseases  of,  ii,  2 
thrush  of,  ii,  11 
Lipuria,  ii,  433 
Lisping,  ii,  565 

and  stammering,  ii,  563 
Lithuria,  ii,  433 
Little’s  disease,  ii,  661,  662 
Liver,  i,  31 

abscess  of,  ii,  224 

and  bronchiectasis,  ii,  294 
in  appendicitis,  ii,  182 
amyloid,  ii,  223 
and  icterus  neonatorum,  i,  309 
and  recurrent  vomiting,  ii,  63 
and  suprarenal  sarcoma,  ii,  847 
and  umbilical  arteritis  and  phlebitis, 
i,  328 

Ascaris  in,  ii,  194 
carcinoma  of,  ii,  225 
cirrhosis  of,  ii,  221 

in  progressive  lenticular  degenera¬ 
tion,  ii,  666 

congenital  obliteration  of  bile  ducts,  i, 
307 

congestion  of,  ii,  213 
cysts  of,  ii,  225 
diseases  of,  ii,  210-226 
echinococcus  of,  ii,  225 
enlargement  of,  ii,  220 
fatty,  ii,  223 

functional  disturbance  of,  ii,  212 
tests  of,  ii,  210 
hemangioma  of,  ii,  225 
hepatoma  of,  ii,  225 
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Liver,  nut-meg,  ii,  222 
sarcoma  of,  ii,  225 
size  of,  i,  31 

in  relation  to  size  of  abdomen,  i,  26 
subacute  atrophy  of,  ii,  220 
tuberculosis  of,  ii,  225 
tumors  of,  ii,  225 
weight  of,  i,  31 
yellow  atrophy  of,  ii,  219 
Lockjaw,  i,  583 .  See  also  Tetanus . 
Locomotor  ataxia,  ii,  682  ... 

Longitudinal  sinus  for  injection  m 
infantile  atrophy,  i,  725 
injections  into,  i,  274 
in  syphilis,  i,  678 
Lorain  type  of  infantilism,  ii,  852 
Luetin-test  in  syphilis,  i,  676 
Lumbago,  ii,  709 
Lumbar  puncture,  i,  216 
Lungs,  i,  47 

abscess  of,  ii,  349-352 

and  croupous  pneumonia,  ii,  333 
diagnosis  from  bronchiectasis,  ii,  294 
from  tuberculosis,  i;  646 
from  foreign  bodies,  ii,  275 
in  empyema,  ii,  365 
in  gangrenous  stomatitis,  ii,  18 
absence  of,  ii,  373 
actinomycosis  of,  ii,  374 
anthrax  of,  ii,  374 
Ascaris  in,  ii,  194,  196 
atelectasis  of,  ii,  346 
collapse  of,  diagnosis  from  croupous 
pneumonia,  ii,  337 
congestion  of,  ii,  316 
cysts  of,  ii,  373 
diphtheria  of,  i,  508 
diseases  of,  ii,  274 
“  drowned,  ”  ii,  275 
edema  of,  ii,  349 

embolism  of,  in  chronic  endocarditis, 
ii,  411 

emphysema  of,  ii,  344 
examination  of,  i,  225 
foreign  bodies  in,  and  bronchiectasis, 
ii,  292 

and  gangrene,  ii,  352 
gangrene  of,  ii,  352 

and  bronchiectasis,  ii,  294 
and  bronchopneumonia,  ii,  308 
and  croupous  pneumonia,  ii,  333 
diagnosis  from  bronchiectasis,  ii,  294 
in  gangrenous  stomatitis,  ii,  18 
hernia  of,  ii,  373 
hydatid  cyst  of,  ii,  374 
in  diaphragmatic  hernia,  ii,  170 
infections  of,  and  tonsils,  ii,  44 
malformations  of,  ii,  373 
massive  collapse  of,  ii,  347 
parasites  of,  ii,  373 

peculiarity  of  breath  sounds  in  chil¬ 
dren,  i,  211 
rudimentary,  ii,  373 
sarcoma  of;  ii,  374 
thrush  of,  ii,  10 

tuberculosis  of,  in  infancy,  i,  634 
tumors  of,  ii,  373 


Lungs,  tumors  of,  and  atelectasis,  ii,  346 
use  of  lipiodol  in,  i,  218 
vital  capacity  of,  i,  227 
Lupus  vulgaris,  ii,  902 
Lymphangiectasis,  ii,  822 
Lymphatic  diathesis,  i,  747—750 
and  asthma,  ii,  287 
and  tonsillar  hypertrophy,  ii,  41 
in  scarlet  fever,  i,  370 
glands,  i,  57 

diseases  of,  ii,  804-822 
Hodgkin’s  disease  of,  ii,  804 
inflammation  of,  ii,  808 
tuberculosis  of,  ii,  812-822.  See 
also  Adenitis,  tuberculous. 
and  teeth,  ii,  6 

diagnosis  from  Hodgkin’s  disease, 
ii,  807 

tumors  of,  ii,  822 
vessels,  diseases  of,  ii?  822 
Lymphatics  in  allergy,  l,  752 
Lymphatism,  i,  747.  See  also  Lymphatic 
diathesis. 

Lymph-nodes,  mesenteric,  in  acute  lacu¬ 
nar  tonsillitis,  ii,  37 
Lymphoblastoma,  ii,  804 
Lymphocytes,  ii,  759 

in  various  anemias,  ii,  763 
Lymphoma  of  pharynx,  ii,  26 
Lymphosarcoma,  diagnosis  from  Hodg¬ 
kin’s  disease,  ii,  807 
of  tonsils,  ii,  36 

Lyon’s  test  of  gall-bladder,  ii,  211 
Lyssa,  i,  579.  See  also  Rabies. 
Lyssophobia,  i,  580 

Macewen’s  sign  in  cerebrospinal  fever, 
i,  485 

in  tuberculous  meningitis,  ii,  624 
Macrocephalus,  ii,  596 
Macroglossia,  ii,  20 

Magnesium,  absorption  and  metabolism 
of,  i,  45 

and  fragilitas  ossium,  ii,  733 
sulphate  in  chorea,  ii,  547 
in  nephritis,  ii,  456 
test  of  gall  bladder,  ii,  211 
tetanus,  i,  586 
Malaria,  i,  567-578 
and  anemia,  ii,  764 
and  infantilism,  ii,  854 
and  neuritis,  ii,  696 
atypical  forms  of,  i,  570 
chronic,  i,  574 
complications  of,  i,  574 
diagnosis  of,  i,  576 
estivo-autumnal,  i,  568 
etiology  of,  i,  567 

frequency  of  various  forms  of,  l,  otZ 
hemolytic  icterus  in,  ii,  215 
hemorrhagic  form  of,  i,  572 
history  of,  i,  567  e 
irregular  forms  of,  l,  5/o 
latent  form  of,  i,  574  . 

pathological  anatomy  of,  i,  569 
prognosis  of,  i,  576 
quartan,  i,  568 
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Malaria,  recurrence  in,  i,  576 
relapse  in,  i,  576 
severe  forms  of,  i,  572 
symptoms  of,  i,  569 
tertian,  i,  568 
treatment  of,  i,  577 
Wassermann  reaction  in,  i,  676 
Malnutrition,  i,  726-732.  See  also 
Nutrition. 
and  tonsils,  ii,  44 
atrophic  form,  i,  728 
etiology  of,  i,  726 
fatigue-posture  in,  i,  728 
from  excess  of  starch,  i,  727 
hydremic  form,  i,  728 
hypertonic  form,  i,  728 
in  chronic  intestinal  indigestion,  ii,  136 
Mehlnahrschaden  type,  i,  727 
prognosis  of,  i,  729 
symptoms  of,  i,  727 
treatment  of,  i2  729-732 
vitamins  and,  i,  197 
Maltose-dextrin,  l,  157 
preparations  of,  i,  131 
Malt-soup,  i,  166,  199 
Mammary.  See  Mastitis. 
glands,  i,  55 

and  hypernephroma,  ii,  848 
and  pineal  gland,  ii,  844 
disorders  of,  ii,  493 
in  wet-nurse,  i,  80 
inflammation  of,  in  rheumatism,  i, 
741 

secretion  of,  in  infants,  i,  55 
Mania,  ii,  582 

Mantoux  test  in  tuberculosis,  i,  652 
Marasmus,  ii,  58,  719.  See  also  Decom¬ 
position  and  Infantile  atrophy. 
in  tuberculosis,  i,  638 
Massage,  i,  280 
Mastitis,  i,  332;  ii,  493 
and  breast-feeding,  i,  84 
Mastoiditis,  ii,  923 

and  brain  abscess,  ii,  638 
Masturbation,  ii,  570-573 
and  balano-posthitis,  ii,  485 
and  enuresis,  ii,  477 
and  epilepsy,  ii,  517 
and  hysteria,  ii,  574 
and  insanity,  ii,  582 
and  vaginitis,  ii,  494 
Maternal  nursing.  See  Breast-feeding. 
Matzoon,  i,  155 
Maxillary  sinuses,  i,  47;  ii,  252 
Measles,  i,  379-403 
and  acute  bronchitis,  ii,  277 
diffuse  nephritis,  ii,  443 
subglottic  laryngitis,  ii,  265 
and  adenoid  hypertrophy,  ii,  46 
and  bronchiectasis,  ii,  292 
and  bronchopneumonia,  ii,  307 
and  cerebrospinal  fever,  i,  483 
and  chronic  bronchitis,  ii,  284 
and  Chvostek’s  sign,  ii,  529 
and  croupous  pneumonia,  ii,  317 
and  diphtheria,  i,  395,  511 
and  gangrene  of  lung,  ii,  352 


Measles  and  gangrenous  stomatitis,  ii,  14 
and  grippe,  i,  540 
and  ileocolitis,  ii,  116 
and  lep  to  meningeal  hemorrhage,  ii,  602 
and  mumps,  i,  565 
and  neuritis,  ii,  696 
and  noma  pudendi,  ii,  501 
and  pericarditis,  ii,  391 
and  pertussis,  i,  395,  551 
and  phlyctenular  conjunctivitis,  ii,  917 
and  pleurisy,  ii,  355 
and  pneumothorax,  ii,  371 
and  pseudomembranous  pharyngitis, 
ii,  30 

and  scarlet  fever,  i,  368,  395 
and  tonsils,  ii,  44 

and  tuberculous  meningitis,  ii,  616 
and  typhoid  fever,  i,  460 
and  varicella,  i,  438 
atypical  forms  of,  i,  390 
complications  of,  i,  393 
diagnosis  of,  i,  397 

from  erythema  infectiosum,  i,  411 
from  roseola  infantum,  i,  413 
from  variola,  i,  398,  422 
effect  on  pertussis,  i,  544 
on  tuberculosis,  i,  627,  647 
encephalitis,  diagnosis  from  epidemic 
encephalitis,  i,  624 
etiology  of,  i,  379 

German,  i,  403.  See  also  Rubella. 
hemorrhagic  form,  i,  392 
mild  forms  of,  i,  391 
pathological  anatomy  of,  i,  383 
preventive  inoculation  in,  i,  401 
prognosis  of,  i,  396 
prophylaxis  of,  i,  399 
recurrence  of,  i,  396 
relapse  in,  i,  395 
sequels  of,  i,  393 
severe  types  of,  i,  391 
skin  test  in,  i,  381 
symptoms  of,  i,  383 
treatment  of,  i,  399 
tuberculin  reaction  in,  i,  389 
without  eruption,  i,  391 
Mechanotherapy,  i,  280 
Meckel’s  diverticulitis,  diagnosis  from 
appendicitis,  ii,  183 
diverticulum  as  a  cause  of  intestinal 
obstruction,  ii,  156 
Ascaris  in,  ii,  195 
cause  of  intestinal  atresia,  ii,  154 
diseases  of,  ii,  185 
in  intussusception,  ii,  158 
prolapse  through  umbilicus,  i,  332 
Meconium,  i,  37,  38 
inspissated,  cause  of  intestinal  obstruc¬ 
tion,  ii,  156 

of  premature  infants,  i,  285 
Mediastinum,  inflammation  of,  ii,  392 
tumors  of,  and  stenosis  of  bronchi, 
ii,  276 

Medicine,  i,  247-258.  See  also  Drugs. 
administration  of,  by  mouth,  i,  247- 
250 

Young’s  rule  and,  i,  250 
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Megacephalus,  ii,  596,  656 
Megastomum  entericum,  ii,  210 
Mehlnahrshaden,  i,  727 
Meig’s  gelatin  food,  i,  167 
Melancholia,  ii,  582 

in  psychasthenia,  ii,  580 
Melena  and  duodenal  ulcer,  ii,  171 

in  acute  fatty  degeneration  of  new¬ 
born,  i,  295 

neonatorum,  i,  301-303.  See  New¬ 
born,  melena. 

Memory,  development  of,  i,  63 
Meningeal  hemorrhage.  See  Intra¬ 
cranial  hemorrhage. 

Meninges,  diseases  of,  ii,  599-627. 
See  also  Epidural  hemorrhage;  Lepto- 
meningeal  hemorrhage;  Leptomeningitis; 
Leptomeningitis,  purulent;  Meningitis; 
Pachymeningitis  externa;  and  P achy- 
meningitis  interna. 

Meningismus,  ii,  604 
and  Ascaris,  ii,  196 
and  bronchopneumonia,  ii,  308 
and  cerebral  anemia,  ii,  628 
in  chronic  intestinal  indigestion,  ii,  144 
Meningitis  and  acute  diffuse  nephritis, 
ii,  443 

and  bronchopneumonia,  ii,  308 
and  diabetes  insipidus,  i,  773 
and  empyema,  ii,  365 
and  epilepsy,  ii,  516 
and  facial  paralysis,  ii,  700 
and  headache,  ii,  555 
and  insanity,  ii,  582 
and  otitis  media,  ii,  923 
and  teeth-grinding,  ii,  567 
chronic  basilar,  ii,  625 

diagnosis  from  tuberculous  menin¬ 
gitis,  ii,  624 
syphilitic,  ii,  627 

diagnosis  from  brain  abscess,  ii,  640 
from  cerebral  pneumonia,  ii,  337 
from  epidemic  encephalitis,  i,  624 
from  gastric  indigestion,  ii,  90 
from  gastroenteric  intoxication,  ii, 

m 

from  recurrent  vomiting,  ii,  65 
from  tetanus,  i,  586 
from  tetany,  ii,  536 
from  typhoid  fever,  i,  463 
influenzal,  i,  539?  ii,  614 
meningococcus,  l,  468.  See  also  Cere¬ 
brospinal  fever. 
pneumococcic,  ii,  609 

and  croupous  pneumonia,  ii,  333 
serum  in,  ii,  615 
posterior  basic,  i,  485 
purulent.  S ee  Leptomeningitis,  purulent. 
■  septic,  ii,  613 
serous,  ii,  605 

and  croupous  pneumonia,  ii,  333 
diagnosis  from  brain  abscess,  ii,  640 
from  tuberculous  meningitis,  ii, 
625 

spinal,  ii,  671 

tuberculous,  i,  634,  635,  636,  646,  648, 

ii,  615 


Meningitis,  tuberculous,  and  bradycardia, 
ii,  418 

and  tuberculous  peritonitis,  ii,  241 
diagnosis  of,  ii,  624 

from  brain  tumor,  ii,  646 
from  cerebrospinal  fever,  i,  485 
from  serous  meningitis,  ii,  607 
etiology  of,  ii,  615 
pathological  anatomy  of,  ii,  616 
prognosis  of,  ii,  623 
symptoms  of,  ii,  617 
treatment  of,  ii,  625 
tuberculosis  reaction  in,  ii,  621 
Meningocele,  ii,  597,  669 
Meningococcic  arthritis,  ii,  743 
Meningomyelocele,  ii,  669 
Menstruation  and  breast-feeding,  i,  83 
effect  on  breast-milk,  i,  103 
precocious,  ii,  503,  862 

and  enlargement  of  breasts,  ii,  493 
vicarious,  i,  99 

Mental  backwardness,  ii,  584.  See  also 
Mental  deficiency. 
deficiency,  ii,  583-594 
classification  of,  ii,  584 
diagnosis  of,  ii,  592 
etiology  of,  ii,  584 
incidence  of,  ii,  584 
pathological  anatomy  of,  ii,  585 
prognosis  of,  ii,  591  - 
stigmata  of  degeneration  in,  ii,  579 
symptoms  of,  ii,  585 
treatment  of,  ii,  594 
tests,  ii,  592 

Mentality  and  arch  of  palate,  ii,  26 
and  cerebral  thrombosis,  ii,  630 
and  goitre,  ii,  825,  826 
and  head-banging,  ii,  568 
and  lisping,  ii,  565 
and  masturbation,  ii,  570,  572 
and  mutism,  ii,  563 
and  pica,  ii,  569 
and  psychasthenia,  ii,  580 
and  rhythmical  movements,  ii,  568 
and  speech,  ii,  562 
development  of,  i,  62,  63 
disturbances  of,  i,  233,  ii,  573-594 
insanity  and,  ii,  581 
precocity  of,  ii,  579 
stimulation  of,  i,  74 

Mercury  and  ulcerative  stomatitis,  ii,  12 
and  warts,  ii,  899 
by  inhalation,  i,  265 
by  inunction,  i,  265 
poisoning,  i,  785,  787 
salivation  from,  ii,  25 
uses  of,  i,  253 
Merycismus,  ii,  82 

Mesenteric  cyst,  chylous  ascites  from,  n, 
244 

glands  and  tuberculosis,  ii,  183 
in  tonsillitis,  ii,  37 
in  tuberculosis,  i,  634,  635,  647,  648; 
ii,  818 

Metabolism.  See  Digestion. 
basal,  i,  45 
disturbance  of,  ii,  58 


INDEX 


41 


Metabolism,  energy,  i,  46 
gaseous,  i,  46 
in  cretinism,  ii,  830 
in  infantile  atrophy,  i,  720,  724 
in  pituitary  infantilism,  ii,  856 
in  recurrent  vomiting,  ii,  63 
in  rheumatism,  i,  735 
in  rickets,  i,  685 
of  carbohydrate,  i,  41 
of  fat,  i,  40 
of  food,  i,  40 
of  mineral  matter,  i,  44 
of  premature  infants,  i,  290 
of  protein,  i,  42 

alkaptonuria,  ii,  434 
Metchnikoff ’s  bulgarian  bacillus,  ii,  142 
Methemoglobin  in  urine,  ii,  431 
Methylene  blue  test  of  liver  function,  ii, 
211 

Microcephalic  idiocy,  ii,  589 
Microcephalus,  ii,  595 
Micrognathia,  ii,  1 
Micturition.  See  Urination. 
control  of,  i,  61 
frequency  of,  i,  56 
Migraine,  ii,  556 
Mikulicz’s  disease,  ii,  26 

diagnosis  from  mumps,  i,  566 
Miliaria,  ii,  879 

Milk.  See  Breast-milk  and  Cow’s  milk. 
acid,  i,  156 

in  spasmophilia,  ii,  532 
acidophilus,  i,  155 

in  typhoid  fever,  i,  464 
albumin.  See  Casein  milk. 
allergy  to,  i,  751,  754 
almond  meal,  i,  170 
altering  reaction  of,  i,  125 
and  anemia,  ii,  762,  766 
and  eczema,  ii,  883,  887 
and  septic  sore  throat,  ii,  31 
and  spread  of  scarlet  fever,  i,  351 
and  tuberculosis,  i,  633,  654 
bottom,  i,  118 
breast-,  i,  90 

casein,  i,  157.  See  also  Casein  milk. 
certified,  i,  119 
colostrum  corpuscles,  i,  55 
condensed,  i,  173 
and  scurvy,  i,  710 
effect  on  rickets,  i,  682 
cow’s,  i,  107-120 
allergy  to,  i,  752,  754 
and  infantile  atrophy,  i,  720 
and  spasmophilia,  ii,  530 
dried,  i,  173 

effect  heating  on,  i,  125,  126 
Eiweiss.  See  Casein  milk. 
“equilibrium,”  i,  92 
fat-free,  i,  118 

formula,  calculation  of,  i,  139 
from  single  cow,  i,  119 
goat’s,  i,  108 

and  anemia,  ii,  764 
heated,  and  scurvy,  i,  710,  718 
home  modification  of,  i,  136 
human.  See  Breast-feeding  and  Breast- 
milk. 


Milk,  hydrochloric  acid  in,  i,  156 
in  chronic  nephritis,  ii,  456 
in  constipation,  ii,  131 
in  malnutrition,  i,  731 
laboratory  modification  of,  i,  135 
lactic  acid,  i,  155 
U.S.P.,  i,  156 
lemon  juice,  i,  157 
modification  of,  i,  120,  124 
of  various  animals,  i,  108 
pasteurization  of,  i,  126 
peptonized,  i,  153 

in  chronic  gastric  indigestion,  ii,  91 
ileocolitis,  ii,  127 
protein.  See  Casein  milk. 
skimmed,  i,  118 

percentage  strength  of,  i,  141 
sour,  i,  155 
sterilization  of,  i,  126 
“top,”  i,  116 

percenta'ge  strength  of,  i,  141 
vinegar,  157 

Milk-free  pudding-diet,  i,  171 
Milk-poisoning,  ii,  109 
Milk-pox,  i,  423.  See  also  Variola. 
Mineral  matter  and  feeding,  i,  133 
functions  of,  in  breast-milk,  i,  99 
in  breast-milk,  i,  95 
•  in  cow’s  milk,  i,  112 
in  stools,  i,  39 

metabolism,  effect  of  fat  on,  i,  41 
Minerals,  digestion  and  metabolism  of, 
i,  44 

Mitral  insufficiency,  ii,  408 
stenosis,  ii,  408 

valve,  congenital  disease  of,  ii,  381 
Molars,  six-year,  i,  28 
Mole,  ii,  896 

Moll  and  Stransky’s  milk-free  pudding- 
diet,  i,  171 

Mollities  ossium,  ii,  737 
Molluscum  contagiosum,  ii,  900 
Mongolian  idiocy,  ii,  587 

and  tongue-sucking,  ii,  566 
diagnosis  from  cretinism,  ii,  831 
Mononucleosis,  acute  infectious,  ii,  810 
Monoplegia,  cerebral,  ii,  663 
Monsters,  i,  283 
Monti’s  Whey-milk,  i,  168 
Moon’s  teeth  in  hereditary  syphilis,  i,  670 
Moral  insanity,  ii,  582 
Morbidity,  i,  235-245 
and  artificial-feeding,  i,  78 
and  breast-feeding,  i,  78 
and  cow’s  milk;  i,  114 
sex  and.  i,  239 

Morbilli,  l,  379.  See  also  Measles. 
Morbus  maculosus  werlhofi,  ii,  789,  792 
Moro  test  in  tuberculosis,  i,  652 
Moron,  ii,  584,  586 
Mortality,  i,  235-245 
according  to  seasons,  i,  242 
according  to  sex,  i,  243 
and  breast-feeding,  i,  78 
and  convulsions,  ii,  509 
causes  of,  at  different  ages,  i,  241 
crowding  and,  i,  238 
diminution  in,  i,  240 
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Mortality,  due  to  intracranial  trauma,  i, 
241 

effect  of  age  on,  i,  235 
of  season  on,  i,  235 
fetal,  i,  237 

geographical  distribution  and,  i,  238 
hygiene  and,  i,  238 
in  early  childhood,  i,  242 
in  first  year,  i,  237,  241 
in  late  childhood,  i,  243 
in  second  year,  i,  242 
large  families  and,  i,  239 
premature  births  and,  i,  237 
season  and,  i,  239 
still-births  and,  i,  237 
type  of  feeding  and,  i,  239 
vaccination,  small-pox,  i,  432 

Mosquito  and  malaria,  i,  569 
bite,  ii,  913 

Mother,  ability  to  nurse,  i,  78 
and  anemia,  ii,  762 
care  of,  i,  64 
preparation  of,  i,  80 
Schick  test  in,  i,  518 
treatment  of  syphilis  in,  i,  677 
tuberculosis  in,  effect  on  children,  l, 
630,  654 

Wassermann  reaction  in,  i,  675,  677 

Mouth,  i,  27 
bacteria  in,  i,  36 
care  of,  i;  64,  66 
diphtheria  of,  i,  508 
diseases  of,  ii,  1-26 
dryness  of,  i,  29 
erosion  of  angles  of,  ii,  2 
examination  of,  i,  207,  224  .. 

hemorrhage  from,  in  hemophilia,  n,  786 
in  new-born,  i,  299 

inflammation  of,  and  Hodgkin  s  dis¬ 
ease,  ii,  804 
thrush  of,  ii,  10 

Mucous  disease,  ii,  142,  144.  See  also 
Chronic  intestinal  indigestion. 

Mucus  in  stools,  i,  38 

Mumps,  i,  556-566  . 

and  acute  diffuse  nephritis,  n,  443 
and  encephalitis,  ii,  635 
and  grippe,  i,  540,  565 
and  neuritis,  ii,  696 
and  orchitis,  ii,  489 
and  rubella,  i,  408 
complications  of,  i,  563 
diagnosis  of,,  i,  565 
etiology  of,  i,  558 
experimental  work  on,  i,  559 
pathological  anatomy,  i,  560 
prognosis  of,  i,  565 
prophylaxis  of,  i,  566 
recurrence  of,  i,  565 
relapse  in,  i,  565 
sequels  of,  i,  563 
symptoms  of,  i,  560 
treatment  of,  i,  566 
Murmurs,  cardiac,  ii,  376,  420 

congenital,  characteristics  of,  ii,  384 
functional,  ii,  403,  420 
over  arteries,  ii,  409,  420 


Muscarine  poisoning,  i,  787 
Muscles,  i,  60 

and  myotonia  congenita,  i,  712 
and  paramyoclonus  multiplex,  ii,  713 
and  periodical  paralysis,  ii,  714 
atrophy  of,  ii,  684 
significance  of,  ii,  505 
calcinosis  of,  ii,  709 
development  of,  i,  60 
diseases  of,  ii,  706-714 
dystrophy  of,  ii?  687 
hypertonia  of,  ii,  535 
inflammation  of,  ii,  706 
malformation  of,  ii,  706 
myasthenia  gravis,  ii,  711 
power  of,  i,  214 

Muscular  exercise,  relation  of  caloric 
requirement  to  i,  45 
Mustard  plasters,  i,  267 
Mutism,  ii,  562 
Myasthenia  gravis,  ii,  711 
Myatonia  congenita,  ii,  692 
Myelitis,  ii,  675 

compression,  ii,  677 
diagnosis  from  neuritis,  ii,  699 
purulent,  ii,  676 
Myelocystocele,  ii,  669 
Myelocytes,  ii,  760 

in  various  anemias,  ii,  763 
splenomegalies,  ii,  799 
Myocarditis,  ii,  414 

and  bradycardia,  ii,  418 
Myocardium;  tests  of,  ii,  410 
Myoclonia,  ii,  713  _ 

Myoclonic  encephalitis,  i,  611.  bee  also 
Epidemic  encephalitis. 

Myositis,  ii,  706 
and  tonsils,  ii,  43 
ossificans,  ii,  708 
rheumatic,  ii,  706 
suppurating,  ii,  706 
Myotonia  congenita,  ii,  712 
Myxedema,  congenital,  ii,  827 

Nail-biting,  ii;  567 
Nails,  care  of,  i,  67 
in  new-born,  i;  3 
of  premature  infants,  i,  285 
Nanism,  ii,  851;  858 
Nasal  feeding,  l,  279 

sinuses,  i,  24,  47  > 

sinusitis,  ii,  251.  See  also  Sinuses , 

nasal.  _  ...  0  a 

Nasopharyngitis,  chronic,  n,  253.  bee 
also  Rhinitis,  chronic  purulent. 

Natal  teeth,  ii,  3  . 

Nationality,  influence  on  weight,  i,  15 
Navel.  See  Umbilicus. 

Necator  americanus,  ii,  205 
Neck,  examination  of,  i,  223 
Negri  bodies  in  rabies,  l,  580 
Nem,  i,  150 

Nephritis,  acute  diffuse,  ii,  442 
and  appendicitis,  ii,  180 
and  arteriosclerosis,  ii,  422 
chronic  diffuse,  ii,  449 
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Nephritis,  chronic  interstitial,  ii,  449, 
453.  See  also  Nephritis ,  chronic 
diffuse. 

parenchymatous,  ii,  449,  461.  See 
also  Nephritis ,  chronic  diffuse. 
diagnosis  from  cystitis,  ii,  475 
from  diabetes  insipidus,  i,  774 
from  edema  neonatorum,  i,  339 
from  orthostatic  albuminuria,  ii,  429 
from  pyelitis,  ii,  470 
from  recurrent  vomiting,  ii,  65 
from  tuberculous  peritonitis,  ii,  241 
diphtheritic,  ii,  446 
edema  uvula  in,  ii,  29 
glomerular,  ii,  442.  See  Nephritis , 
acute  diffuse. 

salt  solution  test  in,  ii,  455 
suppurative,  ii,  459 
urea  excretion  in  saliva,  i,  30 
Nephrosis,  ii,  453 

Nerves,  development  of  function  of,  i, 

60-62 

diseases  of,  ii,  696-705 
tumors  of,  ii,  705 
Nervous  habits,  ii,  566 
symptoms,  indications  of,  ii,  505 
system,  i,  60 

development  of,  ii,  509,  551 
diseases  of,  ii,  505-706 
disturbances  of,  i,  233 
Nervousness,  ii,  551 
stigmata  of  degeneration,  ii,  579 
Neuralgic  headache,  ii,  556 
Neurasthenia,  ii,  555 
and  stigmata  of  degeneration,  ii,  579 
diagnosis  from  psychasthenia,  ii,  580 
from  simple  nervousness,  ii,  553 
Neuritis,  ii,  696-705 
diagnosis  from  poliomyelitis,  i,  606 
from  rheumatism,  i,  742 
localized  peripheral,  ii,  699 
multiple,  ii,  696 
toxic,  ii,  696 

Neuropathic  diathesis,  ii,  551.  See  also 
Nervousness. 

Nevus,  ii,  896 
New-born,  i,  2 
abdomen  of,  i,  3,  26 
abscess  of  kidney  in,  ii,  459 
acute  diffuse  nephritis  in,  ii,  442 
fatty  degeneration  of,  i,  294 

diagnosis  from  asphyxia  neona¬ 
torum,  i,  315 

infectious  hemoglobinemia  of,  i,  296 
and  atheroma,  ii,  422 
and  Chvostek’s  sign,  ii,  529 
and  suprarenal  hemorrhage,  ii,  850 
appendicitis  in,  ii,  174 
arms  of,  i,  3 
arteries  of,  i,  49 
asphyxia  of,  i,  312 
asthenia  of,  i,  322 
atelectasis  in,  i,  321 
atresia  of  intestine  in,  ii,  154 
bathing  of,  i,  65 
bleeding  time  in,  i,  53 
blood,  amount  of,  i,  50 ' 


New-born,  blood,  concentration  of,  i,  52 
platelets,  i,  53 
specific  gravity  of,  i,  50 
brain  of,  i,  60 
breast-milk  and,  i,  90 
bronchopneumonia,  ii,  296 
Buhl’s  disease  of,  i,  294 
caloric  requirement  of,  i,  45 
care  of,  i,  64,  65 
cephalhematoma  of,  i,  303 
characteristics  of,  i,  3 
chemistry  of,  i,  54 
chest  of,  i,  3,  24 

circumference  of,  i,  25 
chorea  in,  ii,  540 
circulation  in,  ii,  376 
cirrhosis  of  liver  in,  ii,  221 
colostrum  of,  i,  55 

congenital  obliteration  of  bile-ducts  in, 
i,  307 

definition  of,  i,  1 
development  of,  i,  4 
diseases  of,  i,  283-343 
duodenal  ulcer  in,  ii,  171 
ears  of,  i,  24 

edema  of,  i,  338,  378;  ii,  865 
epistaxis  in,  i,  299 
esophagitis  in,  ii,  52 
esophagus  of,  i,  30 
exfoliating  dermatitis  in,  ii,  878 
exophthalmic  goitre  in,  ii,  833 
extremities  in,  i,  20,  27 
eyes  of,  i,  3,  24 
care  of,  i,  64,  65 
familial  icterus  of,  i,  311 
gravis  in,  ii,  218 
fever  in,  i,  340 
flesh  of,  i,  3 
gastric  ulcer  in,  ii,  81 
goitre  in,  ii,  824 
gonococcic  arthritis  in,  ii,  741 
gonorrheal  vaginitis  in,  ii,  495 
grippe  in,  i,  532 
hair  of,  i,  3 
hands  of,  i,  3 
head  of,  i,  3 

circumference -of,  i,  22 
hearing  in,  i,  62 
heart-blocks  in,  ii,  419 
hematoma  of  sternocleidomastoid  mus¬ 
cle  in,  i;  306 
hemoglobin  in,  i,  52 
hemorrhage  in,  i,  297 

from  umbilicus,  i,  329.  See  also 
Umbilicus ,  hemorrhage. 
into  spinal  cord  in,  i,  299,  ii,  672 
locality  of  lesions,  i,  299 
hyperopia  in,  i,  62 
ichthyosis,  ii,  899 
icterus  in,  i,  309 
gravis  in,  ii,  216 
idiopathic,  i,  307 
symptomatic,  i,  307 
infectious  hemoglobinemia  in,  i,  296 
insanity  in,  ii,  582 
intellect  of,  i,  4 
intestinal  bacteria  of,  i,  36 
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New-born,  intestinal  obstruction  in,  ii, 
156 

intestine  of,  i,  32 
intracardiac  injections  in,  i,  277 
iso-agglutinins,  i,  54 
iso-hemolysins,  i,  54 
jaws  of,  i,  24 
kidney  of,  i,  55 
tumors  in,  ii,  462 
lanugo  of,  i,  3 
legs  of,  i,  3,  27 
length  of,  i,  16,  20 

leptomeningeal  hemorrhage  in,  ii,  601 
leucocytes  of,  i,  53,  55 
liver  of,  i,  31 
lungs  of,  i,  47 

lymphatic  diathesis  in,  i,  748 
glands  of,  i,  57 
malformations  of,  i,  283 
mammary  glands  of,  i,  55 
mastitis  of,  i,  332 
melena  in,  i,  301 
mentality  in,  i,  63 
micturation  in,  i,  56 
mouth,  care  of,  i,  65 
muscle  function  in,  i,  60 
nails  of,  i,  3 
nasal  sinuses  of,  i,  24 
nervous  function  in,  i,  60 
system,  i,  60 
nose  of,  i,  24 
ophthalmia  of,  i,  333 
ovaries  of,  i,  55 
pain  sense  in,  i,  62 
pancreas  of,  i,  32 
parotitis  in,  ii,  24 
pemphigus  in,  ii,  892 
period  of,  i,  2 
peritonitis  in;  ii,  227,  228 
perspiration  m,  i,  4 
phlebitis  of,  ii,  423 

pneumonia  in,  and  umbilical  arteritis 
and  phlebitis,  i,  328 
prolapse  of  uterus  in,  ii,  502 
pseudodiphtheria  of,  ii,  30 
pseudomembranous  gastritis  in,  ii,  86 
pulse,  rate  of,  i,  50 
purulent  leptomeningitis  in,  ii,  608 
pyelitis  in,  ii,  466 
red  blood  cells  in,  i,  52,  55 
reflexes  of,  i,  61 
renal  calculus  in,  ii,  460 
respiration  and,  i,  47 
rheumatisn  in,  i,  733 
salivary  glands  of,  i,  29 
scalp  of,  i,  23 
sclerema  of,  i,  336 
sepsis  in,  i,  291 

umbilical  arteritis  and  phlebitis,  i, 
327 

sight  in,  i,  62 
sinuses  in,  i,  24,  47 
size  of,  i,  48 
skin  of,  i,  3 
sleep  in,  i,  70 
smell  in,  i,  62 
special  senses  in,  i,  62 


New-born,  spinal  cord  of,  i,  60 
spine  of,  i,  24 
spleen  in,  i,  59 
stomach  of;  i,  30 
stomatitis  m,  ii,  7 
stools  of,  i,  37,  39 
syphilis  of,  i,  660 
taste  in,  i,  62 
temperature  of,  i,  59 
sense  in,  i,  63 
tetanus  in,  i,  584 
thymus  gland  of,  i,  58 
touch  in,  i,  62 
trunk  of,  i,  20 
tuberculosis  in,  i,  627 
tuberculous  meningitis  in,  ii,  615 
typhoid  of,  i,  442,  452 
umbilical  arteritis  and  phlebitis  in,  i, 
327 

cord  of,  i,  26,  68 

umbilicus,  diseases  of,  i,  323.  See  also 
Umbilicus ,  diseases  of. 
urine  of,  i,  55,  56 
vernix  caseosa  in,  i,  3 
vomiting  in,  from  intestinal  atresia, 
ii,  154 

weight  of,  i,  4 
loss  of,  i,  5 

Winckel’s  disease  of,  i,  296 
New-growths.  See  various  tumors. 
Nicotine  poisoning,  i,  787 
Night  blindness,  i,  196 
Nightgown,  type  of,  i,  68 
Nightmare,  ii,  559 

diagnosis  from  pavor  nocturnus,  ii, 
561 

Night-terrors,  ii,  560 
Nigrities  linguae,  ii,  22 
Nipples,  i,  24 
care  of,  i,  80 
fissure  of,  i,  79,  80 
rubber,  i,  137 
Nitrogen  in  stools,  i,  39 
of  blood,  i,  54 

Nitroglycerin,  uses  of,  i,  254 
Nitrous  oxide  for  anesthesia,  i,  280 
Nocturnal  epilepsy,  ii,  519 
Nodding  spasm,  ii,  547 
Noguchi-test  in  syphilis,  i,  676 
Noma,  ii,  14.  See  also  Stomatitis , 
gangrenous. 
pudendi,  ii,  501 

Nona,  i,  611.  See  also  Epidemic  enceph¬ 
alitis. 

Nose,  applications  to,  i,  265 
Ascaris  in,  ii,  194 
care  of,  i,  64 
diphtheria  of,  i,  504 
diseases  of,  ii,  247-261 
examination  of,  i,  207 
foreign  bodies  in,  ii,  261 

and  chronic  rhinitis,  ii,  253,  254 
hemorrhage  from,  ii,  258.  See  also 
Epistaxis. 

in  stigmata  of  degeneration,  ii,  579 
malformations  of,  ii,  247 
and  chronic  rhinitis,  ii,  253 
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Nose,  malformations  of,  and  hypertrophic 
rhinitis,  ii,  255 
morbid  growths  of,  ii,  260 
picking  habit  of,  ii,  568 
pseudodiphtheria  of,  ii,  30 
sinuses  of,  and  facial  paralysis,  ii,  700 
syringing  of,  i,  266 

Nose-bleed,  ii,  258.  See  also  Epistaxis. 
Nuclear  aplasia,  ii,  596 
atrophy,  ii,  654 

Nurse,  caring  for  infectious  diseases,  i, 
346 

wet,  i,  87-90 
Nursery,  i,  75 
Nurses,  types  of,  i,  76 
Nutrition,  i,  726.  See  Malnutrition . 

diseases  of,  i,  681-782 
Nymphomania,  ii,  572 
Nystagmus,  significance  of,  ii,  506 

Oatmeal  water,  i,  163 
Obesity,  ii,  858 

and  diabetes  mellitus,  i,  762 
and  hypernephroma,  ii,  847,  848 
and  pineal  tumor,  ii,  844 
in  Brissaud  type  of  infantilism,  ii,  854 
in  pituitary  infantilism,  ii,  856 
Oculo-cardiac  reflex  in  diphtheria,  i,  510 
Odontomata  of  jaw,  ii,  1 
Oidium  albicans,  ii,  10 
Oliguria,  ii,  426 
Olive  oil,  i,  129 

Omphalitis,  i,  325.  See  also  Umbilicus , 
inflammation  of. 

Omphalorrhagia,  i,  329 
Ophthalmia,  gonorrheal,  ii,  497 
neonatorum,  i,  333-336 
Opiates,  uses  of,  i,  254 
Opium  eruption,  ii,  874 
in  acidosis,  i,  758 
poisoning,  i,  787 
Oppenheim’s  disease,  ii,  692 
Optic  atrophy  in  acrocephaly,  ii,  715 
in  cerebellar  ataxia,  ii,  682 
in  Friedreich’s  ataxia,  ii,  680 
in  hydrencephalocele,  ii,  598 
in  hydrocephalus,  ii,  650 
in  pachymeningitis  interna,  ii,  601 
in  tabes  dorsalis,  ii,  683 
neuritis  in  brain  abscess,  ii,  639 
in  brain  tumor,  ii,  642,  644 
in  non-suppurative  encephalitis,  ii, 
636 

in  pachymeningitis  externa,  ii,  600 
in  sinus- thrombosis,  ii,  632 
Orchitis,  ii,  489 

in  mumps,  i,  563 
Orthopnea,  i,  220 
Orthostatic  albuminuria,  ii,  428 
Osseous  system.  See  Bones. 

Ossifying  myositis,  ii,  708 
Osteoarthropathy,  pulmonary,  ii,  294 
Osteochondritis  deformans,  juvenile,  ii, 
751 

Osteogenesis  imperfecta,  ii,  734 

diagnosis  from  achondroplasia,  ii, 
734 


Osteogenesis  imperfecta,  diagnosis  from 
fragilitas  ossium,  ii,  734 
from  rickets,  i,  704 
Osteomalacia,  ii,  737 
diagnosis  from  rickets,  i,  704 
Osteomyelitis,  ii,  738 
diagnosis  from  rheumatism,  i,  742 
from  scurvy,  i,  717 
Osteoperiostitis,  syphilitic,  ii,  754 
Osteopsathyrosis,  idiopathic,  ii,  732 
Ostitis  of  jaw,  ii,  1 
Otitis  and  brain  abscess,  ii,  638 
and  encephalitis,  ii,  635 
and  pseudomembranous  pharyngitis, 
ii,  32 

and  septic  meningitis,  ii,  613 
externa,  ii,  918 
interna,  ii,  926 
media,  ii,  919-926 
and  acute  rhinitis,  ii,  249 
and  chronic  rhinitis,  ii,  254 
Ovaries,  i,  55 
and  osteomalacia,  ii,  738 
diseases  of,  ii,  502 

inflammation  of,  diagnosis  from  appen¬ 
dicitis,  ii,  183 
tumors  of,  ii,  503 
Oxyuris,  ii,  196 
and  enuresis,  ii,  477 
and  masturbation,  ii,  571 
and  vaginitis,  ii,  494 
Ozena,  ii,  256.  See  also  Rhinitis ,  atrophic. 

Pachymeningitis  externa,  ii,  599 
interna  hemorrhagica,  ii,  600 
Paedonephritis,  ii,  453 
Pain,  i,  230 
sense  of,  i,  62 
symptoms  of,  i,  219 
Palate,  arch  of,  ii,  26 
cleft,  ii,  1,  2,  27 
diseases  of,  ii,  26 
in  mental  deficiency,  ii,  586 
thrush  of,  ii,  11 
Palpitation,  ii,  418 
Pancreas,  i,  32 
Ascaris  in,  ii,  195,  227 
diseases  of,  ii,  226 
in  mumps,  i,  564 
protein-digestion  and,  i,  32 
starch  digestion  and,  i,  32 
Pancreatic  infantilism,  ii,  855 
Papilloma  of  bladder,  ii,  482 
of  larynx,  ii,  271 
of  nose,  ii,  261 
of  tonsils,  ii,  36 
Paralysis,  acquired,  ii,  659 

acute  infantile,  i,  587.  See  also 
Poliomyelitis. 

bulbar,  in  poliomyelitis,  i,  599 
diagnosis  from  rickets,  i,  704 
due  to  birth  injury,  ii,  659 
facial,  ii,  699 

following  asphyxia  neonatorum,  i,  315 
infantile  cerebral,  ii,  657 
juvenile,  ii,  656 
Landry’s,  ii,  678 
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Paralysis,  obstetrical,  ii,  701 

diagnosis  from  syphilitic  epiphysitis, 
ii,  753 

of  intra-uterine  origin,  ii,  658 
periodical,  ii,  714 
significance  of,  ii,  506 
Paralytic  idiocy,  ii,  587 
Paramyoclonus  congenita,  ii,  713 
multiplex,  ii,  713 

and  electric  chorea,  ii,  551 
Paraphimosis,  ii,  484 
Paraplegia,  hereditary  spastic,  ii,  683 
spastic,  ii,  661 

Parasites.  See  Intestinal  parasites „ 
allergy  to,  i,  751 
intestinal  and  anemia,  ii,  764 
and  chorea,  ii,  542 
and  pica,  ii,  569 
and  teeth-grinding,  ii,  567 
of  lungs,  ii,  373 

Parathyroid  glands,  diseases  of,  ii,  836 
Parathyroids  and  osteomalacia,  ii,  738 
and  rickets,  i,  688 
and  tetany,  ii,  532 
Paratyphoid  fever,  i,  467 
Paresis,  general,  ii,  656 
Parkinsonian  syndrome  in  epidemic 
encephalitis,  i,  621 
Parotid  gland  and  grippe,  i,  539 
chronic  enlargement  of,  ii,  25 
Parotiditis,  epidemic,  meningitis  in,  ii, 
608  _ 

Parotitis,  i,  558.  See  also  Mumps. 
and  croupous  pneumonia,  ii,  333 
secondary,  ii,  24 

diagnosis  from  mumps,  i,  566 
to  thrush,  ii,  24 

Paroxysmal  hemoglobinuria,  ii,  431 
tachycardia,  ii,  418 

Parrot’s  paralysis  in  hereditary  syphilis, 
i,  667 

Pasteur  treatment  of  rabies,  i,  581 
Pasteurization  of  milk,  i,  126 
Pastia’s  sign  in  scarlet  fever,  i,  371 
Patellar  reflex,  i,  61 
Patented  foods,  i,  172 
Pavor  diurnus,  ii,  562 
nocturnus,  ii,  560 
Pediculosis,  ii,  911 
Pelidisi,  i,  150 
Peliosis  rheumatica,  ii,  791 
Pellagra,  i,  775-779 

diagnosis  from  acrodynia,  i,  781 
from  Raynaud’s  disease,  ii,  425 
vitamins  and,  i,  197,  776 
Pelvis,  i,  27 

Pemphigus  neonatorum,  ii,  892 
Penis,  adherent  prepuce,  ii,  483 
and  hypernephroma,  ii,  847 
and  pineal  tumor,  ii,  844 
diphtheria  of,  i,  508 
diseases  of,  ii,  483-488 
epispadias,  ii,  485 
hypospadias,  ii,  485 
in  masturbation,  ii,  571 
paraphimosis,  ii,  484 
phimosis,  ii,  483 


Penis,  rudimentary,  ii,  485 
strangulation  of,  ii,  484 
Pentosuria,  ii,  432 
Pepsin,  i,  31,  34 
in  urine,  i,  57 
Peptic  ulcer,  ii,  81 
Peptonized  milk,  i,  153 
Percentage  composition  of  various  foods, 

i,  190 

feeding,  i,  121 

Percentages,  selection  of,  i,  133 
Percutaneous  test  in  tuberculosis,  i,  652 
Peribronchial  glands.  See  Bronchial 
glands. 

Pericardial  effusion  and  atelectasis,  ii,  346 
diagnosis  from  empyema,  ii,  369 
Pericarditis,  acute,  ii,  391-398 
adherent,  ii,  398 

and  acute  diffuse  nephritis,  ii,  447 
endocarditis,  ii,  402 
and  bronchiectasis,  ii,  294 
and  bronchopneumonia,  ii,  308 
and  croupous  pneumonia,  ii,  333 
and  empyema,  ii,  365 
and  purpura  rheumatica,  ii,  792 
and  retroesophageal  abscess,  ii,  55 
chronic,  ii,  398 

and  myocarditis,  ii,  314 
obliterative,  ii,  398 

diagnosis  from  acute  endocarditis,  ii, 
403 

pneumococcic,  ii,  395 
tuberculouis,  air  infections  in,  ii,  398 
Pericardium,  puncture  of,  i,  215;  ii,  397 
Perinephritis,  ii,  464 
Periodical  paralysis,  ii,  714 
Periostitis,  syphilitic,  ii,  754 
Peristalsis,  i,  36 

Peristaltic  waves  in  pyloric  stenosis,  ii,  74 
Peritoneum,  diseases  of,  ii,  227-243 
Peritonitis,  acute,  ii,  227 
and  abscess  of  liver,  ii,  224 
and  acute  diffuse  nephritis,  ii,  447 
and  Ascaris,  ii,  195 
and  bronchiectasis,  ii,  294 
and  empyema,  ii,  365 
chronic  ascitic,  ii,  234 
non-tuberculous,  ii,  234 

diagnosis  from  tuberculous  peri¬ 
tonitis,  ii,  241 

diagnosis  from  appendicitis,  ii,  183 
from  colic,  ii,  95 
from  intussusception,  ii,  232 
from  typhoid  fever,  ii,  232 
fetal,  cause  of  intestinal  obstruction, 

ii,  156 

generalized,  ii,  229,  230 
in  new-born,  ii,  227,  228 
localized,  ii,  229,  230 
pneumococcic,  ii,  228 

and  croupous  pneumonia,  ii,  333 
streptococcic,  ii,  228 
tuberculous,  ii,  235-243 
ascitic  form  of,  ii.  237,  239,  242 
caseous  form  of,  ii,  238,  240,  242 
diagnosis  from  cirrhosis  of  liver,  ii, 
222,  241 
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Peritonitis,  tuberculous,  ulcerative  form 
of,  ii,  238,  240 

Peritonitis,  tympanites  and,  ii,  92 
Peritonsillitis,  ii,  40.  See  also  Tonsillitis, 
'parenchymatous. 

Perleche,  ii,  2 
Pernicious  anemia,  ii,  770 
Peroxidase  reaction  in  epidemic  enceph¬ 
alitis,  i,  624 
Perspiration,  i,  22 
Perthes’  disease,  ii,  751 
Pertussis,  i,  643-558 
and  bronchiectasis,  ii,  292 
and  bronchopneumonia,  ii,  307 
and  Chvostek’s  sign,  ii,  529 
and  chronic  bronchitis,  ii,  284 
and  croupous  pneumonia,  ii,  317 
and  emphysema,  ii,  345 
and  encephalitis,  ii,  635 
and  gangrenous  stomatitis,  ii,  14 
and  grippe,  i,  540 
and  malaria,  i,  576 
and  measles,  i,  395 
and  mumps,  i,  565 
and  neuritis,  ii,  696 
and  pneumothorax,  ii,  371 
and  purpura,  ii,  789 
and  rectal  prolapse,  ii,  187 
and  scarlet  fever,  i,  368 
and  spasmophilia,  i,  550 
and  tuberculous  meningitis,  ii,  616 
complement  fixation  test  in,  i,  553 
complications  of,  i,  549 
diagnosis  of,  i,  552 

from  bronchitis,  i,  552;  ii,  280 
from  chronic  bronchitis,  ii,  285 
from  laryngismus  stridulus,  ii,  538 
from  leukemia,  ii,  783 
diphtheria  and,  i,  551 
effect  of  measles  on,  i,  544 
on  tuberculosis,  i,  647 
encephalitis,  diagnosis  from  epidemic 
encephalitis,  i,  624 
etiology  of,  i,  543 
intubation  in,  i,  556 
pathological  anatomy  of,  i,  546 
prognosis  of,  i,  551 
prophylaxis  of,  i,  553 
recurrence  of,  i,  551 
relapse  in,  i,  551 
sequels  of,  i,  549 
skin  test  in,  i,  553 
spurious,  ii,  536 
symptoms  of,  i,  546 
treatment  of,  i,  553 
Pes  valgus,  ii,  723 
Petechise,  ii,  790 
Petit  mal,  ii,  518 
Petticoat,  type,  of,  i,  68 
Peyer’s  patches,  i,  33 
Pfeiffer’s  bacillus,  i,  532 
Pharyngitis,  acute  catarrhal,  ii,  27-29 
chronic,  ii,  29  .  . 

diagnosis  from  chronic  broncnitis, 

ii,  285 

pseudomembranous,  ii,  30-32 
and  croupous  pneumonia,  ii,  333 


Pharynx,  diseases  of,  ii,  26-49 
retropharyngeal  abscess  of,  ii,  33 
thrush  of,  ii,  10 
tumors  of,  ii,  26 

Phenol  and  acute  diffuse  nephritis,  ii, 
443 

in  stools,  i,  39 
poisoning  and  urine,  ii,  434 
Phenolphthalein  eruption,  ii,  874 
Phenolsulphonephthalein  test,  ii,  435 
in  acute  diffuse  nephritis,  ii,  445 
in  chronic  parenchymatous  nephritis, 
ii,  452 

in  hydrocephalus,  ii,  652 
in  orthostatic  albuminuria,  ii,  428 
in  spinal  cord  tumor,  ii,  674 
in  tuberculosis  of  kidney,  ii,  458 
Phenoltetrachlorphthalein  test  of  liver 
function,  ii,  210 
Phimosis,  ii,  483 
and  balano-posthitis,  ii,  485 
and  enuresis,  ii,  477 
and  masturbation,  ii,  571 
cause  of  hernia,  ii,  167 
Phlebitis,  ii,  423 

Phlyctenular  conjunctivitis,  ii,  917.  See 
also  Conjunctivitis,  phlyctenular. 
Phocomelia,  ii,  715 
Phosphates  and  tetany,  ii,  533 
of  urine,  i,  57 

Phosphorus  and  fragilitas  ossium,  ii, 
733 

and  purpura,  ii,  788 
effect  on  rickets,  i,  682,  685,  686, 
687,  707  . 

in  amyotonia  congenita,  ii,  693 
in  breast-milk,  i,  96 
in  cow’s  milk,  i,  113 
in  stools,  i,  39,  44 
in  various  food  stuffs,  i,  708 
of  blood,  i,  54,  756 
poisoning,  i,  787 

and  polycythemia,  ii,  761 
Phthisis,  i,  646 

Physical  examinations  iff  infancy  and 
childhood,  i,  203 
Pica,  ii,  569 
Picking,  ii,  568 
Pigeon-breast,  ii,  721 
in  rickets  i:  697 
Pigeon- toes,  ii,  724 
Pilocarpin,  uses  of,  i,  255 
Pineal  gland,  diseases  of,  ii,  843 
Pink  disease,  i,  779.  See  also  Acrodynia. 
Pink-eye,  ii,  915 

Pin-worm,  ii,  196.  See  also  Oxyuris. 
Pirquet  feeding,  i,  150 
test  in  tuberculosis,  i,  652 
Pistol-shot  sound  in  aortic  insufficiency, 
ii,  409,  411 

Pituitary  and  diabetes  insipidus,  i,  773 
extract  and  allergy,  i,  755 
gland  and  Lorain  type  of  infantilism, 
ii,  854 

diseases  of,  ii,  842 
infantilism,  ii,  855 
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Placenta  and  transmission  of  anti¬ 
bodies,  i,  97 

in  syphilis,  Wassermann  reaction,  i, 
675 

Plantar  reflex,  i,  61 
Plasmodium  malarise,  i,  568 
Plant- Vincent’s  angina,  ii,  39.  See  also 
T onsillitis ,  ulcer o-membranous. 

Pleura,  diseases  of,  ii,  354-374 
puncture  of,  i,  215 

sudden  death  in,  i,  245 
Pleural  effusion  and  atelectasis,  ii,  346 
diagnosis  from  chronic  pneumonia, 
ii,  344 

Pleurisy,  ii,  354 

diagnosis  from  appendicitis,  ii,  183 
from  croupous  pneumonia,  ii,  336 
from  empyema,  ii,  369 
from  pericarditis,  ii,  *395,  396 
from  peritonitis,  ii,  233 
plastic,  ii,  356 

purulent  ii,  362.  See  also  Empyema. 
serofibrinous,  ii,  357 
types  of,  ii,  354 
Pleurodynia,  i,  537 
Pleuropneumonia,  ii,  331 
Plumbic  encephalitis.  See  Lead  encepha¬ 
litis. 

Pneumatocele,  diagnosis  from  tracheo¬ 
cele,  ii,  277 

Pneumococcic  arthritis,  ii,  742 
meningitis,  ii,  609 
periocarditis,  ii,  395 
peritonitis,  ii,  228,  231 
serum,  ii,  340 

Pneumococcus  and  vaginitis,  ii,  495 
stomatitis,  ii,  19 

types  of,  in  bronchopneumonia,  ii, 
298 

in  croupous  pneumonia,  ii,  318 
Pneumonia,  abortive,  ii,  329 

age  in  different  types,  ii,  295,  296,  317 
appendicular,  ii,  331 
aspiration,  ii,  297,  306 

and  gangrene  of  lungs,  ii,  352 
catarrhal,  ii,  296.  See  also  Broncho¬ 
pneumonia. 
cerebral,  ii,  330 
chronic,  ii,  341-344 
croupous,  ii,  316-341 

and  abscess  of  lung,  ii,  349 
and  gangrene  of  lung,  ii,  352 
complications,  ii,  332 
diagnosis  of,  ii,  335 
etiology  of,  ii,  317 
pathological  anatomy,  ii,  318 
prognosis  of,  ii,  334 
prophylaxis  of,  ii,  337 
protein  therapy  of,  ii,  340 
relapse  and  recurrence  in,  ii,  334 
serum  treatment  of,  ii,  340 
site  of,  ii,  319 

relation  to  nervous  symptoms,  ii, 
325 

specific  treatment  of,  ii,  340 
symptoms  of,  ii,  319 
treatment  of,  ii,  337 


Pneumonia,  croupous,  vaccines  in,  ii,  340 
deglutition,  ii,  297,  306 
delayed  resolution,  diagnosis  from 
chronic  pneumonia,  ii,  344 
diagnosis  from  bronchitis,  ii,  280 
from  cerebrospinal  fever,  i,  486 
from  empyema,  ii,  368 
from  peritonitis,  ii,  233 
fibrinous,  ii,  316.  See  also  Pneumonia , 
croupous. 

following  tonsillectomy,  ii,  45 
from  foreign  bodies,  ii,  276 
gastric,  ii,  331  . 
hypostatic,  ii,  344 

interstitial,  ii,  341.  See  also  Pneu¬ 
monia ,  chronic. 

lobar,  ii,  316.  See  also  Pneumonia, 
croupous. 

lobular,  ii,  296.  See  also  Broncho¬ 
pneumonia. 
pleural,  ii,  331 
types  of,  ii,  295 
wandering,  ii,  331 
Pneumothorax,  ii,  371 
and  atelectasis,  ii,  346 
and  bronchopneumonia,  ii,  308 
and  empyema,  ii,  365 
Poisoning,  i,  782-788 
by  hypnotics,  diagnosis  from  epidemic 
encephalitis,  i,  624 

diagnosis  from  gastroenteric  intoxi¬ 
cation,  ii,  111 
Poison-ivy,  ii,  875 

Poisons  and  acute  degeneration  of 
kidney,  ii,  441 
diffuse  nephritis,  ii,  443 
and  convulsions,  ii,  510 
and  hemoglobinuria,  ii,  431 
and  purpura,  ii,  788 
icterus  from,  ii,  219 
in  urine,  ii,  434 
Poliomyelitis,  i,  587-610 
abortive  form  of,  i,  601 
and  club-foot,  ii,  722 
and  flat-foot,  ii,  723 
and  knock-knee,  ii,  724 
and  Landry’s  paralysis,  ii,  678 
and  neuritis,  ii,  696 
ataxic  form  of,  i,  601 
colloidal  gold  test  in,  i,  595 
diagnosis,  i,  605 

from  brain  tumor,  ii,  646 
from  chorea,  ii,  545 
from  epidemic  encephalitis,  i,  623 
from  infantile  cerebral  paralysis,  ii, 
664 

from  neuritis,  i,  606;  ii,  698 
from  rheumatism,  i,  742 
from  scurvy,  i,  607,  717 
from  tuberculous  meningitis,  i,  606; 
ii,  624 

encephalitic  form  of,  i,  600 
etiology  of,  i,  588 
experimental  work  on,  i,  590 
history  of,  i,  587 
Landry’s  paralysis  in,  i,  598 
larval  form  of,  i,  603 


INDEX 


49 


Poliomyelitis,  meningitic  form  of,  i,  601 
pathological  anatomy  of,  i,  592 
polyneuritic  form  of,  i,  601 
pontine  form  of,  i,  599 
prognosis  of,  i,  604 
progressive  form  of,  i,  598 
recurrence  in,  i,  603 
relapse  in,  i,  603 

relation  to  epidemic  encephalitis,  i,  611 
rudimentary  form  of,  i,  602 
spiral  form  of,  i,  593 
symptoms  of,  i,  593 
J  treatment  of,  i,  607 
Pollakiuria,  ii,  427 
Pollens,  allergy  to,  i,  751,  755 
Polychromatophilia,  ii,  758 
Polycythemia,  ii,  761 
Polydactylism,  ii,  716 
Polymorphonuclear  neutrophiles,  ii,  759 
Polymyositis,  primary  simple,  ii,  707 
Polyneuritis,  ii,  696 
Polyuria,  ii,  427 
Pondus,  i,  150 

Pontine  paralysis  in  poliomyelitis,  i,  599 
Porencephalus,  ii,  595 
Pork  tape-worm,  ii,  201 
Posthitis,  ii,  485 

and  masturbation,  ii,  571 
Post-influenzal  encephalitis,  i,  611.  See 
also  Epidemic  encephalitis. 

Post-natal  palsies,  ii,  659 
Posture  and  albuminuria,  ii,  428 
and  rectal  prolapse,  ii,  187 
and  recurrent  vomiting,  ii,  63 
Potassium  in  stools,  i,  44 
of  blood,  i,  54 
Pott’s  disease,  ii,  745 

diagnosis  from  infantile  cerebral 
paralysis,  ii,  664 
from  rickets,  i,  705 
Poultices,  i,  272 
Precocity,  ii,  862 
mental,  ii,  579 

Pregnancies,  effect  of  number  on  breast- 
milk,  i,  103 

Pregnancy  and  breast-feeding,  i,  83 
care  during,  i,  64,  80 
effect  on  breast-milk,  i,  103 
effect  on  syphilis,  i,  677 
Premature  births,  i,  237 
infants,  i,  284-291 
and  anemia,  ii,  762 
and  leptomeningeal  hemorrhage,  ii, 
602 

and  Little’s  disease,  ii,  662 
and  mental  deficiency,  ii,  585 
anemia  in,  i,  287 

caloric  requirements  of,  i,  46,  i,  290 
cod  liver  oil  for,  i,  291 
concentrated  feeding  in,  i,  290 
course  and  prognosis  of,  i,  286 
feeding  of,  i,  289 
in  calcium,  i,  287 
iron  deposit  in,  i,  287 
iron  for,  i,  291 
megacephalus  in,  ii,  656 
metabolism  of,  i,  290 
4 


Premature  infants,  oxygen  for,  i,  291 
pyloric  stenosis  in,  ii,  71 
symptoms  of,  i,  285 
temperature  of,  i,  285,  288 
treatment  of  complications  in,  i,  291 
Prematures,  bathing  of,  i,  65 
Prematurity  and  atelectasis,  i,  321 

and  chronic  intestinal  indigestion,  ii, 
134 

and  hemorrhage,  i,  298 
and  malnutrition,  i,  726 
and  sclerema,  i,  336 
and  umbilical  arteritis  and  phlebitis, 
i,  327 

as  cause  of  asphyxia,  i,  313 
caused  by  typhoid  fever,  i,  452 
effect  on  rickets,  i,  684 
in  relation  to  icterus  neonatorum,  i,  309 
Prepuce,  i,  55 
adherent,  ii,  483 
adhesions  of,  i,  67 
diphtheria  of,  i,  501,  508 
tuberculosis  of,  ii,  492 
Prickly  heat,  ii,  879 
Proctitis,  ii,  189 

Profeta’s  law  in  syphilis,  i,  657,  677 
Progeria,  ii,  852 
Prognathism  of  jaw,  ii,  1 
Progressive  lenticular  degeneration,  ii, 
666 

neural  muscular  atrophy,  ii,  686 
spinal  muscular  atrophy,  ii,  684 
Prostate  gland,  tumors  of,  ii,  490 
Protein,  action  of,  i,  132 
allergy  to,  i,  751 
amount  required,  i,  43,  44,  188 
and  chronic  diffuse  nephritis,  ii,  450 
and  colic,  i,  200 
and  digestion,  i,  132 
and  eczema,  ii,  883,  887 
and  stools,  i,  132 
calories  of,  i,  46 
deleterious  effects  of,  i,  132 
digestion  and  absorption  of,  i,  42 
and  pancreas,  i,  32 
and  stomach,  i,  31 
in  intestine,  i,  36 
in  stomach,  i,  34 

effect  carbohydrate  on  digestion  of,  i, 
42 

of  fat  on  digestion  of,  i,  41 
on  rickets,  i,  682 
on  stool,  i,  41 
on  teeth,  ii,  6 

examination  for,  in  breast  milk,  i,  102 
foods,  i,  159,  176.  See  also  Casein 
milk. 

foreign.  See  Foreign  protein. 
functions  of,  in  breast-milk,  i,  99 
harmful  effect  of,  i,  43 
in  breast-milk,  i,  94 
in  chronic  intestinal  indigestion,  ii, 
134,  138,  139,  146 
in  colostrum,  i,  91 
in  constipation,  ii,  131 
in  cow’s  milk,  i,  112 
in  diabetic  food-stuffs,  i,  771 
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Protein  in  stools,  i,  39,  43 
intolerance  for,  i,  133 
milk.  See  Casein  milk. 
modification  of,  in  breast-milk,  i,  106 
of  blood,  i,  54 
of  cow’s  milk,  i,  109 
reaction  to,  i,  133 
stools,  ii,  98 

synthetic  milk  adapted,  i,  171 
therapy,  i,  273 
Pruritis  ani,  ii,  192 

Pseudodiphtheria,  ii,  30.  See  also 
Pharyngitis ,  pseudomembranous. 
Pseudohypertrophic  muscular  dystrophy, 
ii,  688 

Pseudoleukemic  anemia,  ii,  773 
Pseudotetanus,  ii,  536 
Psoriasis,  ii,  881 
Psychasthenia,  ii,  580 

diagnosis  from  simple  nervousness,  ii, 
554 

Psychoses,  ii,  573-581 

stigmata  of  degeneration  in,  ii,  579 
Psychotherapy,  i,  280 
Pterygoid  ulcer,  ii,  19.  See  also  Bed- 
nar’s  aphthce. 

Ptomain  poisoning,  i,  784 
Ptyalin  in  saliva,  i,  29 
Puberty  and  goitre,  ii,  825 
and  insanity,  ii,  582 
syphilis  developing  at,  i,  668 
Pulmonary  abscess,  ii,  349.  See  also 
Lung,  abscess  of. 

Pulmonary  artery,  ii,  376 

stenosis  and  atresia  of,  ii,  380,  389 
prognosis  of,  ii,  390 
symptoms  of,  ii,  386 
atelectasis,  ii,  346 
emphysema,  ii,  344 
gangrene,  ii,  352 
osteoarthropathy,  ii,  294 
valve,  congenital  dilitation  of,  ii,  381, 
389 

Pulse,  i,  49,  209,  227.  See  also  Ary- 
thmia,  Auricular  fibrillation,  Auri¬ 
cular  flutter,  Heart-block ,  and  Tachy¬ 
cardia. 

capillary,  in  aortic  insufficiency,  ii,  409 
Corrigan’s,  in  aortic  insufficiency,  ii,  409 
diagnostic  importance  of,  i,  227 
natural  irregularity  of,  i,  228 
rate,  i,  50,  227 

trip-hammer,  in  aortic  insufficiency,  ii, 
409 

Pulsus  paradoxus,  ii,  399 
Pupillary  reflex,  i,  61 
Pupils,  reaction  of,  i,  62 
Purgatives  in  foreign  bodies  in  stomach, 
ii,  84 

uses  of,  i,  256 
Purpura,  ii,  787-796 
abdominal,  ii,  793 
and  urticaria,  ii,  867 
cachectic,  ii,  789 
diagnosis  of,  ii,  794 
from  hemophilia,  ii,  787 
from  leukemia,  ii,  783 


Purpura  fulminans,  ii,  794 
hemorrhagica,  ii,  792 
Henoch’s,  ii,  793 

diagnosis  from  intussusception,  ii, 
162 

idiopathic,  ii,  789 
in  anemias  and  leukemias,  ii,  789 
in  cerebrospinal  fever,  i,  471,  475,  478 
in  congenital  obliteration  of  bile  ducts, 
i,  308 

in  diphtheria,  i,  507,  508 
in  hemophilia,  ii,  786 
in  lymphocytic  leukemia,  ii,  778 
in  sclerema  neonatorum,  i,  737 
in  small-pox  vaccination,  i,  432 
in  suprarenal  hemorrhage,  ii,  850 
in  typhoid  fever,  i,  458 
in  variola,  i,  415,  419,  422 
infectious,  ii,  788 
mechanical,  ii,  789 
neurotic,  ii,  789 
rheumatica,  ii,  791,  795 
simplex,  ii,  790 
symptomatic,  ii,  788 
toxic,  ii,  788 
treatment  of,  ii,  796 
urticans,  ii,  790,  792,  793 
Pyelitis,  ii,  465-471 
and  acrodynia,  i,  781 
diagnosis  from  appendicitis,  ii,  183 
from  tuberculosis  of  kidney,  ii,  458 
Pyknolepsy,  ii,  525 

diagnosis  from  epilepsy,  ii,  521 
Pyloric  obstruction  and  alkalosis,  i,  759 
stenosis,  ii,  69-78 
diagnosis  of,  ii,  75 

from  chronic  gastric  indigestion, 
ii,  91 

from  duodenal  atresia,  ii,  155 
from  intestinal  atresia,  ii,  155 
etiology  of,  ii,  71 
pathogenesis  of,  ii,  70 
prognosis  of,  ii,  74 
symptoms  of,  ii,  72 
treatment,  ii,  76 
Pylorospasm,  ii,  69-78 
in  duodenal  ulcer,  ii,  171 
Pylorus,  i,  33 
Pyuria,  ii,  430 

Quartz-lamp.  See  also  Heliotherapy. 

in  spasmophilia,  ii,  531 
Quinine  and  purpura,  ii,  788 
eruption,  ii,  874 
in  malaria,  dosage  of,  i,  578 
uses  of,  i,  255 

Quinsy.  See  Tonsillitis  parenchymatous. 

Rabies,  i,  579-581 

and  Landry’s  paralysis,  ii,  678 
Rachischisis,  ii,  671 
Rachitis,  i,  681.  See  also  Rickets. 
Radiotherapy,  i,  281 
Radium  and  nerves,  ii,  897 
in  hypertrophied  tonsils,  ii,  45 
in  leukemia,  ii,  784 
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Rammstedt  operation  for  pyloric  steno¬ 


sis,  n,  74,  78 


Erythrocytes. 

510 


Ranula,  ii,  24 
Rat  tape-worm,  ii,  202 
Rat-bite  fever,  i,  581 
Raynaud’s  disease,  ii,  424 

diagnosis  from  acrodynia,  i,  782 
Reaction  of  degeneration,  ii,  507 
Rectal  polypus,  ii,  193 
Rectum,  ii,  497.  See  also  Hemorrhoids , 
Ischiorectal  abscess,  and  Proctitis. 
examination  of,  i,  209;  ii,  130 
in  mesenteric  tuberculosis,  ii,  818 
fissure  of,  and  enuresis,  ii,  477 
fusion  with  vagina,  ii,  493 
prolapse  of,  ii,  186 

and  intussusception,  ii,  163 
and  phimosis,  ii,  483 
and  spina  bifida,  ii,  669 
in  chronic  ileocolitis,  ii,  126 
stenosis  of,  ii,  155 

Recurrent  vomiting,  ii,  62.  See  also 
Vomiting  recurrent. 

Red  blood  cells.  See 
Reflex  convulsions,  ii, 

Reflexes,  i,  61,  62 
significance  of,  ii,  507 
testing  for,  i,  214 
Renal.  See  Kidney. 

calculus  and  abscess  of  kidney,  ii,  459 
and  pyelitis,  ii,  466 
diagnosis  from  tuberculosis  of  kid¬ 
ney,  ii,  458 
diabetes,  ii,  432 
function,  ii,  435 

glycosuria,  diagnosis  from  diabetes 
mellitus,  i,  764 
infantilism,  ii,  454,  857 
Rennin,  i,  31,  33 
in  urine,  i,  57 

Resisted  movements,  i,  280 
Respirations,  i,  47 

arrest  of,  in  new-born,  i,  320 
Cheyne-Stokes,  in  brain  abscess,  ii,  639 
diagnostic  importance  of,  i,  226 
during  serum  administration,  i,  487 
forced,  and  tetany,  ii,  532 
in  bulbar  palsy,  ii,  655 
Respiratory  arhythmia,  ii,  419 
system,  diseases  of,  ii,  245-374 
Rest,  i,  281 
hours  for,  i,  71 

Retroesophageal  abscess,  ii,  56 
Retropharyngeal  abscess,  ii,  33-35 
and  edema  of  glottis,  ii,  270 
and  spinal  caries,  ii,  745 
diagnosis  from  aneurysm  of  carotid, 
ii,  422 

from  rheumatism,  i,  742 
Rhabdomyoma  of  heart,  ii,  417 
Rheumatism,  i,  733-744 

and  acute  diffuse  nephritis,  ii, 
endocarditis,  ii,  4T)0 
lacunar  tonsillitis,  ii,  36 
and  aneurysm  of  aorta,  ii,  422 
and  appendicitis,  ii,  175 
and  arteriosclerosis,  ii,  422 
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Rheumatism  and  arteritis,  ii,  422 
and  bone,  i,  742 

and  chorea,  i,  735,  736,  740;  ii,  539,  540 
541,  544,  545 

and  chronic  pericarditis,  ii,  398 
and  facial  paralysis,  ii,  700 
and  neuritis,  ii,  696 
and  orchitis,  ii,  489 
and  pericarditis,  ii,  391 
and  pleurisy,  ii,  355 
and  purpura,  ii,  788,  791,  795 
and  Still’s  disease,  i,  739 
and  streptococcus,  i,  734 
and  sugar  tolerance,  i,  735 
and  teeth,  i,  735 

and  tonsils,  i,  734,  735,  741,  743;  ii,  43, 
44 

and  torticollis,  ii,  709 
Aschoff  bodies  in,  i,  735,  737 
chronic  articular,  i,  738 
complications  of,  i,  741 
diagnosis  of,  i,  742 
from  scurvy,  i,  716,  742 
from  tuberculous  coxitis,  i,  742,  ii, 
750 

diet  in,  i,  743,  744 
etiology  of,  i,  733 
exciting  cause  of,  i,  734 
pathological  anatomy  of,  i,  735 
prognosis  of,  ii,  741  ‘ 
recurrence  of,  i,  741 
relapse  in,  i,  741 
symptoms  of,  i,  736 
treatment  of,  i,  743 
Rheumatoid  arthritis,  1,  738 
Rhinitis,  acute,  ii,  248 
atrophic,  ii,  256 
chronic,  ii,  253 
hypertrophic,  ii,  255 

and  chronic  laryngitis,  ii,  267 
membranous,  ii,  253 
syphilitic,  ii,  258 
Rhus  toxicodendron,  ii,  875 
Rhythmical  movements,  ii,  568 
Ribs,  i,  25 

beading  of,  in  rickets,  i,  714 
Rice  water,  i,  165 

Rickets,  i,  196,  681-708.  See  also 

Calcium. 

acute  type  of,  i,  702 
and  acidosis,  i,  688 
and  acute  rhinitis,  ii,  248 
and  adrenals,  i,  688 
and  atelectasis,  ii,  346 
and  cholesterol,  i,  688 
and  chronic  bronchitis,  ii,  283,  285 
gastric  indigestion,  ii,  89 
and  convulsions,  ii,  510 
and  coxa  vara,  ii,  726 
and  craniotabes,  i,  704;  ii,  728 
and  dilatation  of  veins,  ii,  423 
and  edema  of  lungs,  ii,  349 
and  emphysema,  ii,  345 
and  endocrine,  i,  688,  708 
and  head-banging,  ii,  568 
and  hydrocephalus,  ii,  647 
and  insomnia,  ii,  558 
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Rickets  and  laryngismus  stridulus,  ii,  537 
and  lymphatic  diathesis,  i,  748 
and  osteomalacia,  ii,  737 
and  pachymeningitis  interna,  ii,  600 
and  parathyroid,  i,  688 
and  picking  habit,  ii,  568 
and  pseudoleukemia,  ii,  773 
and  scurvy,  i,  703,  715 
and  spasmodic  laryngitis,  ii,  263 
and  spasmophilia,  i,  701,  703;  ii,  527 
and  thymus,  i,  688 
and  trypsin,  i,  688 
complications  of,  i,  702 
diagnosis  of,  i,  703 

from  achondroplasia,  ii,  732 
from  cretinism,  i,  704;  ii,  832 
from  fragilitas  ossium,  i,  704;  ii,  733 
from  poliomyelitis,  i,  607 
from  spasm  nutans,  ii,  548 
from  spinal  caries,  ii,  747 
from  syphilitic  epiphysitis,  ii,  753 
periostitis,  ii,  755 

effect  of  artificial  feeding  on,  i,  682, 

686,  706 

of  breast  milk  on,  i,  682,  684,  685 
of  calcium  on,  i,  682,  684,  685,  686, 

687,  706,  707 

of  carbohydrate  on,  i,  682,  686,  706 
of  climate  in,  i,  683,  687,  706 
of  cod  liver  oil  on,  i,  682,  685,  686, 
687  688  707 

of  diet  on,  i,  682,  684,  685,  687,  706 
of  exercise  on,  i,  683 
of  fat  on,  i,  682,  686,  706 
of  heredity  on,  i,  684 
of  hygienic  conditions  on,  i,  683,  687, 
706 

of  illness  on,  i,  685 
of  intestinal  disease  on,  i,  685,  686 
of  light  on,  i,  682,  683,  684,  687,  705, 
706,  707 

of  malnutrition  on,  i,  682,  686 
of  over-feeding  on,  i,  686,  706 
of  phosphorus  on,  i,  682,  685,  686, 
687 

of  prematurity  on,  i,  684 
of  prenatal  measures  on,  i,  705 
of  proprietary  food  on,  i,  682,  706 
of  protein  on,  i,  682 
of  salts  on,  i,  682,  685,  686,  687,  707, 
708 

of  season  on,  i,  683,  687,  706 
on  teeth,  ii,  3,  6 
etiology  of,  i,  682 
history  of,  i,  681 
hypertrophy  of  brain  in,  ii,  655 
in  fetus,  i,  702 
in  premature  infants,  i,  287 
in  rats,  i,  685 

intestinal  reaction  in,  i,  686 
late  type  of,  i,  684,  702 
pathogenesis  of,  i,  685 
pathological  anatomy  of,  i,  688 
prognosis  of,  i,  703 
prophylaxis  of,  i,  705 
Roentgen  ray  in,  i,  693,  704 
sequels  of  i,  702 


Rickets,  treatment  of,  i,  705 
by  heliotherapy,  i,  281 
tympanites  and,  ii,  94 
vitamins  and,  i,  688 
Riga’s  disease,  ii,  21 
Rigidity  of  muscles,  ii,  507 
Ring-worm,  ii,  904 
Risus  sardonicus  in  tetanus,  i,  584 
Ritter’s  disease,  ii,  878 
Roentgen  ray  and  abscess  of  lung,  ii,  349, 
351 

and  intestinal  foreign  bodies,  ii,  193 
and  massive  collapse  of  lung,  ii,  347 
and  nevus,  ii,  897 
and  pineal  gland,  ii,  844 
and  purpura,  ii,  796 
and  spina  bifida  occulta,  ii,  670 
and  thymus  gland,  ii,  839,  841 
in  acute  pericarditis,  ii,  394,  395,  396 
in  bronchiectasis,  ii,  294 
in  bronchopneumonia,  ii,  312 
in  cardiospasm,  ii,  79 
in  clubbing  of  fingers,  ii,  727 
in  diaphragmatic  hernia,  ii,  170 
in  dilatation  of  stomach,  ii,  80 
in  empyema,  ii,  372 
in  examination  of  heart,  ii,  376 
in  exophthalmic  goitre,  ii,  835 
in  foreign  bodies  in  air  passages,  ii, 
276 

in  larynx,  ii,  272 
in  stomach,  ii,  83 
in  Hodgkin’s  disease,  ii,  807 
in  hydrocephalus,  ii,  652 
in  leukemia,  ii,  783 
in  lymphatic  diathesis,  i,  750 
in  nasal  sinusitis,  ii,  252 
in  pseudoleukemia,  ii,  776 
in  pyelitis,  ii,  470 
in  pyloric  stenosis,  ii,  73,  75,  76 
in  renal  colic,  ii,  461 
in  rickets,  i,  693,  704 
in  ring-worm,  ii,  908 
in  scurvy,  i,  715 
in  serofibrinous  pleurisy,  ii,  360 
in  syringomyelia,  ii,  675 
in  treatment  of  hypertrophical  ton¬ 
sils,  ii,  45 
of  pertussis,  i,  556 
of  poliomyelitis,  i,  610 
in  tuberculosis,  i,  644,  645,  647,  651, 
656. 

in  tuberculous  adenitis,  ii,  822 
peritonitis,  ii,  242 
in  tumors  of  kidney,  ii,  464 
in  vesical  calculus,  ii,  474 
in  warts,  ii,  899 
of  gall  bladder,  ii,  211 
Romberg’s  sign  in  Friedreich’s  ataxia, 
ii,  680 

Rosenow’s  serum  in  poliomyelitis,  i,  609 
streptococcus  as  cause  of  poliomyelitis, 
i,  591 

Roseola  infantum,  i,  412 
Rotheln,  i,  403.  See  also  Rubella. 

Round  worm,  ii,  194.  See  also  Ascaris. 
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Rubella,  i,  403-410 

diagnosis  from  roseola  infantum,  i,  413 
relation  to  fourth  disease,  i,  410 
Rubeola,  i,  379.  See  also  Measles. 
Rucks’  vaccine  in  tuberculosis,  i,  654 
Rumination,  ii,  82 

diagnosis  from  cardiospasms,  ii,  79 
Rumpel-Leede’s  sign  in  scarlet  fever,  i, 
371 

Sabre-tibia,  ii,  755 

in  hereditary  syphilis,  i,  669 
Saccharomyces  albicans,  ii,  10 
Salaam  spasm,  ii,  548 
Salicylate  eruption,  ii,  874 
Salicylates  by  inunction,  i,  265 
poisoning,  i,  788 
uses  of,  i,  255 
Saliva,  i,  29 

digestion  and,  i,  33 
effect  on  teeth,  ii,  6 
importance  of,  in  stricture  esophagus, 
ii,  54 

in  glossitis,  ii,  22 

Salivary  glands,  i,  29.  See  also  Miku¬ 
licz’s  disease  and  Parotitis. 
diseases  of,  ii,  23-26 
Salivation,  ii,  25 

Salt  solution  by  hypodermoclysis,  i,  259 
by  intraperitoneal  injection,  i,  260 
by  intravenous  injection,  i,  274 
test  in  nephritis,  ii,  455 
Salts  and  eczema,  ii,  883 
and  malnutrition,  i,  728 
and  spasmophilia,  ii,  530 
digestion  and  metabolism  of,  i,  44 
effect  on  rickets,  i,  682,  685,  686,  687, 
707,  708 

in  breast-milk,  i,  95 
in  colostrum,  i,  91 
in  cow’s  milk,  i,  113 
in  stools,  i,  39,  44 
retention  of,  i,  44 
Sarcoma  of  bladder,  ii,  482 
of  bone,  ii,  756 
of  brain,  ii,  642 
of  breast,  ii,  493 
of  heart,  ii,  421 
of  jaw,  ii,  1 
of  kidney,  ii,  462 
of  liver,  ii,  225 
of  lungs,  ii,  374 
of  nose,  ii,  261 
of  ovary,  ii,  503 
of  pancreas,  ii,  227 
of  spinal  cord,  ii,  673 
of  spleen,  ii,  804 
of  stomach,  ii,  84 
of  suprarenal  gland,  ii,  846 
of  testicle,  ii,  490 
of  thymus  gland,  ii,  842 
of  thyroid  gland,  ii,  836 
of  uterus,  ii,  502 
of  vagina,  ii,  502 
of  vulva,  ii,  502 
Scabies,  ii,  909 

diagnosis  from  eczema,  ii,  887 


Scales  for  weighing,  i,  13 
Scalp,  i,  23 
abscess  of,  i,  306 
care  of,  i,  64,  66 
dilitation  of  vein  in,  iii,  423 
erysipelas  of,  i,  492 
hematoma  of,  i,  303 
pediculosis  of,  ii,  911 
ring-worm  of,  ii,  905 
Scaphocephaly,  ii,  715 
Scaphoiditis,  tarsal,  ii,  722 
Scapula,  congenital  elevation  of,  ii,  720 
winged,  ii,  721 

Scapulo-humeral  type  of  muscular  atro¬ 
phy,  ii,  692 

Scarlatina,  i,  347.  See  also  Scarlet 
fever. 

Scarlatiniform  erythema,  ii,  872 
Scarlet  fever,  i,  347-379 

acute  bronchitis  in,  ii,  277 
and  acute  diffuse  nephritis,  ii,  443 
endocarditis,  ii,  400 
lacunar  tonsillitis,  ii,  36 
and  adenoid  hypertrophy,  ii,  46 
and  adenoids,  ii,  50 
and  appendicitis,  ii,  175 
and  bronchopneumonia,  ii,  307 
and  cerebrospinal  fever,  i,  483 
and  chorea,  ii,  542 
and  Chvostek’s  sign,  ii,  529 
and  diphtheria,  i,  368,  511 
and  erysipelas,  i,  496 
and  erythema  nodosum,  ii,  873 
and  gangrenous  stomatitis,  ii,  14 
and  grippe,  i,  540 

and  leptomeningeal  hemorrhage,  ii, 
602 

and  malaria,  i,  576 
and  measles,  i,  368,  395 
and  myocarditis,  ii,  314 
and  neuritis,  ii,  696 
and  pericarditis,  ii,  391 
and  pertussis,  i,  368,  551 
and  pseudomembranous  gastritis, 
ii,  86 

and  pyelitis,  ii,  466 

and  sinus-thrombosis,  ii,  631 

and  tonsils,  ii,  44 

and  tuberculosis,  i,  368 

and  typhoid  fever,  i,  460 

and  varicella,  i,  438 

blanching  phenomenon  in,  i,  371 

blood  in,  i,  357 

circumoral  pallor  in,  i,  354 

complications  and  sequels,  i,  363 

convalescent  serum  in,  i,  374,  376 

diagnosis  of,  i,  370 

from  acute  lacunar  tonsillitis,  ii, 
37 

from  diphtheria,  i,  372,  515 
from  erythema  infectiosum,  i,  412 
from  roseola  infantum,  i,  413 
from  variola,  i,  422 
Dick  test  in,  i,  372,  375 
Dick’s  serum  in,  i,  374,  376 
Dochez  and  Sherman  serum  in,  i, 
376 
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Scarlet  fever  eruption,  variations  of,  i, 
355 

etiology  of,  i,  347 
following  tonsillectomy,  ii,  45 
hemolytic  icterus  in,  ii,  215 
immunization  against,  i,  374 
nephritis  in,  i;  366,  378 
Pastia’s  sign  m,  i,  371 
pathological  anatomy,  i,  352 
prognosis  of,  i,  369 
prophylaxis  of,  i,  373 
pseudomembranous  pharnygitis  in, 
ii,  30 

recurrence  in,  i,"369 
relapse  in,  i,  369 
retropharyngeal  abscess  in,  ii,  33 
Rumpel-Leede’s  sign,  i,  371 
salt-free  diet  in,  i,  378 
serum  treatment  of,  i,  375 
severe  forms,  i,  360 
,  surgical,  i,  355,  372 
symptoms,  i,  353 
teeth  in,  i,  359;  ii,  6 
tongue,  i,  353,  356,  373 
treatment  of,  i,  373 
tuberculin  reaction  in,  i,  357 
ulcerative  stomatitis  in,  ii,  12 
urine  in,  i,  356 
vaccination  against,  i,  373 
Wassermann  reaction  in,  i,  357,  676 
without  eruptions,  i,  360 
Schick  feeding,  i,  149 
test,  i,  516 

in  poliomyelitis,  i,  595 
Schloss’  modified  milk,  i,  169 
School,  i,  74 

and  hysteria,  ii,  574 
and  nervousness,  ii,  552,  554 
and  neurasthenia,  ii,  555 
and  precocity,  ii,  580 
furniture  in,  i,  74 

Schultz-Charlton  sign  in  scarlet  fever, 
i,  371 

Schultze  method  of  treating  asphyxia 
neonatorum,  i,  316 
Scleredema,  i,  338 

Sclerema  neonatorum,  i,  336.  See  also 
New-born  sclerema. 

Scleroderma  i,  336 
Sclerosis  of  brain,  ii,  653 
Scoliosis,  ii,  720 

Scorbutus,  i,  709.  See  also  Scurvy. 
Scrofula,  i,  647;  ii,  815 

and  geographical  tongue,  ii,  23 
Scrofuloderma,  ii,  902 
Scrofulosis  i,  745.  See  also  Exudative 
diathesis. 

Scrotum,  ii,  *490.  See  also  Hydrocele. 
diphtheria  of,  i,  508 
inflammation  of,  ii,  487 
Scurvy,  i,  196,  709-718 
and  rickets,  i,  703,  715 
and  ulcerative  stomatitis,  ii,  12 
beading  of  ribs  in,  i,  714 
blood  platelets  in,  i,  714 
bones  in,  i,  713,  714,  715,  716 
calcium  in,  i,  711 


Scurvy,  diagnosis  of,  i,  715 
from  neuritis,  ii,  699 
from  osteomyelitis,  i,  717;  ii,  740 
from  poliomyelitis,  i,  607,  717 
from  rheumatism,  i,  716,  742 
from  rickets,  i,  704 
from  syphilis,  i,  675,  716 
from  syphilitic  epiphysitis,  ii,  753 
epiphysis  in,  i,  715 
etiology  of,  i,  709 
eye  in?  i,  713 
gums  in,  i,  712 

hemorrhage  in,  i,  711,  713,  715 
influence  of  diet  on,  i,  710,  718 
palate  in,  i,  713 
paralysis  in,  i,  712 
pathological  anatomy  of,  i,  711 
prognosis  in,  i,  715 
prophylaxis  of,  i,  718 
proprietary  foods  and,  i,  710,  718 
subacute,  i,  714 
symptoms  of,  i,  711 
treatment  of,  i,  718 
urine  in,  i,  713,  715 
white  line  in,  i,  715 
Season  and  mortality,  i,  242 
influence  on  length,  i,  17 
on  weight,  i,  13 
morbidity  and,  i,  235 
mortality  and,  i,  235 
Seat-worm,  ii,  196.  See  also  Oxyuris. 
Seborrhea,  ii,  881 
Sedatives,  uses  of,  i,  256 
Sella  turcica  in  pituitary  infantilism,  ii, 
855,  857 

Sellard  test  in  acidosis,  i,  758 
Sensation,  significance  of,  ii,  507 
Sepsis  in  new-born,  i,  291-294 
Serous  meningitis,  ii,  605.  See  also 
Meningitis ,  serous. 

Serum,  allergy  to,  i,  751,  755 
and  urticaria,  ii,  866 
antimeningococcic,  i,  487 
Dick’s,  in  scarlet  fever,  i,  374 
eruption,  ii,  874 
influenzal,  ii,  615 

method  of  intraspinal  injection,  i,  176 
pneumococcic,  ii,  615 
Rosenow’s,  in  poliomyelitis,  i,  609 
streptococcic,  ii,  615 
therapy,  i,  273 

Serum-disease,  i,  522.  See  also  Allergy. 
Sex,  influence  on  length,  i,  17 
segregation  of,  i,  74 

Sexual  development  in  Brissaud  type  of 
infantilism,  ii,  854 
in  Lorain  type  of  infantilism,  ii,  854 
in  pituitary  infantilism,  ii,  855 
disturbance  and  hysteria,  ii,  574 
and  thumb-sucking,  ii,  566 
in  infantilism,  ii,  852 
excitement  in  masturbation,  ii,  571 
perversion  and  masturbation,  ii,  572 
and  psychasthenia,  ii,  581 
and  stigmata  of  degeneration,  ii,  579 
Shiga  bacillus,  ii,  117 
Shingles,  ii,  891 
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Shoes  and  flat-foot,  ii,  723 
effect  on  length,  i,  18 
Sialo-adenitis,  ii,  24 
Sickle-cell  anemia,  ii,  769 
Sight,  development  of,  i,  62 
Sigmoid,  i,  32 

Sinuses,  nasal,  i.  24,  47;  ii,  251 
anatomy  of;  ii,  251 
and  acute  diffuse  nephritis,  ii,  443 
Sinusitis,  nasal,  chronic,  ii,  254 
Sinus-thrombosis,  ii,  631 
Skin,  calcinosis  of,  ii,  709 
care  of,  i,  65 

color  of,  in  various  conditions,  i,  221 
diphtheria  of,  i,  508 
diseases  of,  ii,  864-913 
effect  of  color  of,  on  rickets,  i,  684 
in  infancy,  i,  22 
in  new-born,  i,  3 
of  premature  infants,  i,  285 
sensibility  of,  i,  214 
thrush  of,  ii,  10 
tuberculosis  of,  ii,  901 
Skodaic  tympany,  ii,  360 
Skull.  See  Head. 

Sleep,  i,  70 

and  arhythmia,  ii,  375,  418 
and  nervousness,  ii,  552,  554 
and  teeth-grinding,  ii,  567 
chorea  in,  ii,  542,  543 
disturbance  of,  ii,  557-562 
in  cerebral  anemia,  ii,  628 
in  cerebral  hyperemia,  ii,  628 
in  epidemic  encephalitis,  i,  618,  621 
in  exophthalmic  goitre,  ii,  834 
in  hypertrophy  of  brain,  ii,  656 
in  spinal  caries,  ii,  745 
proper  habits  of,  i,  70 
Sleeping  sickness,  i,  611.  See  also 
Epidemic  encephalitis. 

Small-pox,  i,  413.  See  also  Variola. 
Smell,  development  of,  i,  62 
in  atrophic  rhinitis,  ii,  257 
Smiling  in  infancy,  i,  63 
Smoke,  allergy  to,  i,  751 
Snake-bite  and  purpura,  ii,  788 
Snuffles  in  hereditary  syphilis,  i,  661,  665; 
ii,  258 

Soap,  kind  of,  i,  66 
stick,  i,  261 
stools,  i,  39;  ii,  98 
Socks,  i,  67 

Soda  and  tetany,  ii,  533 
by  hypodermoclysis,  i,  260 
by  intraperitoneal  injection,  i,  260 
by  intravenous  injection,  i,  275 
Sodium  in  stools,  i,  44 

tetrabromphenolphthalein  test  of  gall¬ 
bladder,  ii,  212 

thiosulphate  in  poisoning  by  heavy 
metals,  i,  785 
Somnambulism,  ii,  559 
Soy-bean  flour,  i,  162 
Spasm.  See  also  Convulsions. 

carpopedal,  ii,  532.  See  also  Tetany. 
inward,  ii,  509,  512 
laryngeal,  ii,  537 


Spasmophilia,  ii,  526-639 
and  alkalosis,  ii,  530 
and  breath  holding,  iii,  569 
and  bronchotetany,  ii,  535 
and  convulsions,  ii,  510 
and  diet,  ii,  527,  530,  531 
and  gastric  acidity,  ii,  530 
and  laryngismus  stridulus,  ii,  537 
and  light,  ii,  531 
and  lymphatic  diathesis,  i,  748 
and  mineral  matter,  ii,  530 
and  muscular  hypertonia,  ii,  535 
and  parathyroid  extract,  ii,  532 
and  pertussis,  i,  550 
and  rickets,  i,  701,  703;  ii,  527 
and  spurious  pertussis,  ii,  536 
blood  calcium  in,  ii,  527,  529,  531 
phosphorus  in,  ii,  530,  531 
etiology  of,  ii,  526 
in  premature  infants,  i,  287 
pathogenesis  of,  ii,  528.  See  also 
Tetany,  etiology  of. 
symptoms  of,  ii,  528 
treatment  of,  ii,  531 
Spasmus  nutans,  ii,  547 
Special  senses,  development  of,  i,  62 
Speech.  _  See  Stammering  and  Stuttering. 
aphasia,  ii,  562 
development  of,  i,  63 
disturbances  of,  ii,  562-566 
Sphenoidal  sinus,  i,  47 
Spice  plasters,  i,  267 
Spina  bifida,  ii,  668 

and  fecal  incontinence,  ii,  191 
and  hydrocephalus,  ii,  647 
and  uterine  prolapse,  ii,  502 
ventosa,  ii,  744 
Spinal  anesthesia,  i,  176 
cord,  i,  60 

diseases  of,  ii,  667-679 
disseminated  sclerosis  of,  ii,  655 
hemorrhage  into,  in  new-born,  i,  299 
in  poliomyelitis,  i,  588,  592 
fluid,  changes  in,  ii,  508 
gold  test  in,  i,  676 
pressure  of,  i,  217;  ii,  508 
meningitis,  ii,  671 
puncture.  See  Lumbar  puncture. 
tumors,  lipiodal  in,  i,  218 
washing,  i,  176 
Spine,  i,  24 

caries  of,  ii,  745 
and  atelectasis,  ii,  346 
and  compression- myelitis,  ii,  677 
and  pachymeningitis,  ii,  671 
and  peritonitis,  ii,  228 
and  pigeon-breast,  ii,  721 
and  torticollis,  ii,  709 
cough  from,  ii,  246 
diagnosis  from  perinephritic  abscess,, 
ii,  465 

from  tuberculous  coxitis,  ii,  750 
curvature  of,  ii,  719 
lordosis  of,  and  postural  albuminuria, 
ii,  428 

puncture  of,  i,  216 
typhoid,  i,  460 
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Spirochseta  morsus  muris,  cause  of  rat- 
bite  fever,  i,  581 
pallida,  i,  657 

Spirochetes  and  gangrene  of  lung,  ii,  352 
in  noma  pudendi,  ii,  501 
in  Vincent’s  angina,  ii,  39 
Spleen,  i,  59 

abscess  of,  and  bronchiectasis,  ii,  294 
enlargement  of,  ii,  797 
in  catarrhal  icterus,  ii,  214 
in  measles,  i,  388 
rupture  of,  ii,  797 

size  of,  in  various  splenomegalies,  ii, 
798 

thrush  in,  ii,  10 
tumor  of,  ii,  804 

diagnosis  from  ovarian  tumor,  ii,  503 
Splenectomy  in  Banti’s  disease,  ii,  802 
in  Gaucher’s  disease,  ii,  803 
in  kala-azar,  ii,  765 
in  leukemia,  ii,  784 
in  pernicious  anemia,  ii,  772 
in  pseudoleukemia,  ii,  776 
in  purpura,  ii,  796 
Splenic  anemia,  ii,  773,  800 
Splenomegaly.  Banti’s,  ii,  800 
Gaucher’s,  ii,  802 
large-celled,  ii,  802 
primary,  ii,  800 
Sponge,  i,  65 
bath,  i,  268 
Spotted  fever,  i,  475 
Sprengel’s  deformity  of  scapula,  ii,  720 
Sprue,  ii,  9.  See  also  Thrush. 

Sputum  in  infancy  and  childhood,  i,  230 
Stammering,  ii,  563 
Standing,  i,  61 
Starch,  calories  of,  i,  46 
dextrinized,  i,  165 
digestion  and,  i,  131 

and  metabolism  of,  i,  41 
and  pancreas,  i,  32 
and  saliva,  i,  29,  33 
in  intestine,  i,  35 
in  stomach,  i,  34 
in  stools,  ii,  98 
injury  from,  i,  131 
malnutrition  from,  i,  727 
Starchy  foods,  i,  162 
Starvation  and  acidosis,  i,  757,  758 
and  malnutrition,  i,  727,  731 
stools,  ii,  98 

Status  epilepticus,  ii,  519,  839 

lymphaticus,  i,  747.  See  also  Lym¬ 
phatic  diathesis. 

diagnosis  from  laryngismus  stridulus, 
ii,  538 

Steapsin,  i,  35 

Steatorrhea,  ii,  100 

Steffen’s  Veal-Broth  and  milk,  i,  168 

Stellwag’s  sign,  ii,  834 

Stem-length,  i,  20 

Steno’s  duct  in  mumps,  i,  565 

Sternocleidomastoid,  hematoma  of,  i,  306 

Sternum,  i,  25 

Stigmata  of  degeneration,  ii,  579 
Still-births,  i,  237 


Still’s  disease,  i,  739 
Stimulants,  uses  of,  i,  256 
Stokes- Adams  syndrome,  ii,  418 
Stomach,  i,  30;  ii,  66.  See  also  Cardio¬ 
spasm,  Gastralgia,  Gastric ,  Gastritis, 
Gastroenteric  intoxication,  Indigestion, 
Pylorus,  and  Tympanites. 
acidity  of,  i,  31,  33,  34 
and  tetany,  ii,  530 
amount  secretion  of,  i,  31 
and  protein  digestion,  i,  31 
Ascaris  in,  ii,  194 
bacteria  in,  i,  36 
butyric  acid  in,  i,  34 
capacity  of,  and  age,  i,  31 
and  size  of  child,  i,  31 
from  birth  to  two  years,  i,  30 
cough,  ii,  90,  246 
dilatation  of,  ii,  79 

in  pyloric  stenosis,  ii,  73 
diphtheria  of,  i,  501,  508 
diseases  of,  ii,  66-92 
emptying  time,  i,  34 
and  acidity,  i,  35 
and  position,  i,  35 
enzymes  of,  i,  31 

factors  influencing  emptying  time,  i,  35 
fat  digestion  in,  i,  34 
fat-splitting  ferment  in,  i,  31 
foreign  bodies  in,  ii,  83 
gases  of,  i,  37 
gavage  of,  i,  278 
hair-ball  in,  ii,  84 
hemorrhage  from,  ii,  80 
hour-glass,  diagnosis  from  pyloric 
stenosis,  ii,  75 

hydrogen-ion  concentration  of,  i,  33 
in  diaphragmatic  hernia,  ii,  l70 
lactic  acid  in,  i,  34 
lavage  of,  i,  277 
length  of  time  food  in,  i,  34 
malformations  of,  ii,  84 
malpositions  of,  ii,  84 
position  of,  i,  31 
protein  digestion  in,  i,  34 
starch  digestion  in,  i,  34 
thrush  of,  ii,  10 
tumors  of,  ii,  84 
ulcer  of,  ii,  81 
Stomatitis,  aphthous,  ii,  8 
catarrhal,  ii,  7 
diphtheritic,  ii,  19 

and  gangrene  of  lung,  ii,  352 
gangrenous,  ii,  14-18 

and  gangrene  of  lung,  ii,  352 
ankylosis  of  jaw  from,  ii,  1 
diagnosis  from  ulcerative  stomatitis, 
ii,  13 

gonorrheal,  ii,  19 

herpetic,  ii,  18.  See  also  Stomatitis, 
aphthous. 
in  new-born,  ii,  7 

maculo-fibrinous,  ii,  8.  See  also 
Stomatitis,  aphthous. 
pneumococcus,  ii,  19 
pseudomembranous,  ii,  19 
secondary,  ii,  19 
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Stomatitis,  staphylococcus,  ii,  19 
streptococcus,  ii,  19 
syphilitic,  ii,  19 
ulcerative,  ii,  12 
Stone.  See  Calculus. 

Stools.  See  Feces. 

Strauss  operation  for  pyloric  stenosis, 
ii,  78 

Stridor,  congenital  laryngeal,  ii,  272 

diagnosis  from  laryngismus  stridu¬ 
lus,  ii,  538 
in  allergy,  i,  752 
Strongyloides  stercoralis,  ii,  209 
Strychnine  poisoning,  i,  788 

diagnosis  from  tetanus,  i,  585 
uses  of,  i,  255 
Stupes,  turpentine,  i,  267 
Stuttering,  ii,  563 

St.  Vitus’s  dance,  ii,  539.  See  also 
Chorea. 

Stye,  ii,  914 

Subcutaneous  fibrous  nodules  in  rheu¬ 
matism,  i,  736,  740 
Subphrenic  abscess,  ii,  224,  229,  234 
Sucking,  i,  33 
cushion,  i,  24 
habit,  ii,  566 
method  of,  i,  226 
Sudamina,  ii,  879 
Sudden  death,  i,  243 

and  scarlet  fever,  i,  370 
in  anesthesia,  i,  279 
in  diphtheria,  i,  509 
from  serum,  i,  523 
in  pertussis,  i,  550 

Sugar,  digestion  and  metabolism  of,  i,  42 
functions  of,  in  breast-milk,  i,  98 
in  breast-milk,  i,  94 
in  colostrum,  i,  91 
in  cow’s  milk,  i,  112 
in  spinal  fluid,  ii,  508 
measurement  of,  i,  137 
of  blood,  i,  54 
of  urine,  i,  57 
tolerance  for,  i,  42 
utilization  of,  i,  42 

Sugars,  measure  of  various  preparations, 
i,  162 

weight  of  various  preparations,  i,  162 
Sugar-tolerance  and  rheumatism,  i,  735 
Sulphates  of  urine,  i,  57 
Sulphur,  absorption  and  metabolism  of, 

i,  45 

Summer  diarrhea,  ii,  105.  See  also 
Gastroenteric  intoxication. 

Sun,  exposure  to,  and  cerebral  hyperemia, 

ii,  627 

Sun-burn,  ii,  869,  876 

Sunlight.  See  Light  and  Ultra-violet  light. 

treatment  by,  i,  281 
Supplemental  feeding,  i,  85 
Suppositories,  i,  261 
Suprarenal  glands,  i,  59 
absence  of,  ii,  851 
and  osteomalacia,  ii,  738 
and  pyloric  stenosis,  ii,  71 
and  rickets,  i,  688 


Suprarenal  glands,  diseases  of,  ii,  844-851 
functions  of,  ii,  844 
hemorrhage  in,  i,  245;  ii,  850 
in  new-born,  i,  299 
in  premature  infant,  i,  286 
hyperplasia  of,  ii,  850 
tumors  of,  ii,  462,  845 
Swaying  habit,  ii,  568 
Sweating  sickness,  i,  611.  See  also 
Epidemic  encephalitis. 

Swift- Ellis  treatment  in  syphilis,  i,  679 
Sydenham’s  chorea,  ii,  539.  See  also 
Chorea. 

Symptoms,  significance  of,  i,  219-235 
Syncope,  ii,  419 

and  neurasthenia^  ii,  555 
diagnosis  from  minor  epilepsy,  ii,  521 
Syndactylism,  ii,  716 
Synovitis,  ii,  743 
Synthetic  Milk  Adapted,  i,  171 
Syphilis,  i,  656-680.  See  also  Arsenicals 
and  Mercury. 
acquired,  i,  657 
and  acrodynia,  i,  780 
and  acute  diffuse  nephritis,  ii,  44 
and  amyloid  kidney,  ii,  456 
and  aneurysm  of  aorta,  ii,  422 
and  aphasia,  ii,  563 
and  arteritis,  ii,  422 
and  breast-feeding,  i,  83 
and  cerebral  sclerosis,  ii,  654 
and  chorea,  ii,  542 
and  chronic  diffuse  nephritis,  ii,  450 
endocarditis,  ii,  406 
gastric  indigestion,  ii,  89 
laryngitis,  ii,  267 
pneumonia,  ii,  341 
and  clubbing  of  fingers,  ii,  727 
and  congenital  heart  disease,  ii,  378 
obliteration  of  bile-ducts,  i,  308 
and  convulsions,  ii,  510,  511 
and  dementia,  ii,  582 
and  diabetes  insipidus,  i,  773,  774 
mellitus,  i,  762 
and  encephalitis,  ii,  635 
and  epididymitis,  ii,  490 
and  erythema  nodosum,  ii,  873 
and  geographical  tongue,  ii,  23 
and  hemorrhage  in  new-born,  i,  298 
and  hydrocephalus,  ii,  647 
and  insanity,  ii,  582 
and  juvenile  paresis,  ii,  656 
and  lepto meningeal  hemorrhage,  ii,  602 
and  malaria,  i,  576 
and  malnutrition,  i,  727 
and  mental  deficiency,  ii,  585 
and  Mongolian  idiocy,  ii,  587 
and  myocarditis,  ii,  314 
and  orchitis,  ii,  490 
and  pachymeningitis  externa,  ii,  599 
interna,  ii,  600 
and  pancreas,  ii,  227 
and  perichondritis  of  larynx,  ii,  269 
and  pseudoleukemia,  ii,  773 
and  Raynaud’s  disease,  ii,  424 
and  sinus- thrombosis,  ii,  631 
and  stenosis  of  larynx,  ii,  276 


58 


INDEX 


Syphilis  and  stricture  of  esophagus,  ii,  54 
and  tabes  dorsalis,  ii,  682 
and  umbilical  hemorrhage,  i,  330 
arsenic  in,  i,  678 
bismuth  in,  i,  679 
chronic  meningitis  and,  ii,  627 
colloidal  gold  test  in,  i,  676 
complement  fixation  in,  i,  675 
diagnosis  of,  i,  674 
from  chronic  rhinitis,  ii,  254 
from  epidemic  encephalitis,  i,  623 
from  measles,  i,  399 
from  rheumatism,  i,  742 
from  rickets,  i,  705 
from  scurvy,  i,  675,  716 
from  variola,  i,  422 
effect  on  teeth,  ii,  4 
flumerin  in,  i?  679 
foreign  proteid  treatment  of,  i,  679 
hereditary,  i,  658 

and  cerebral  thrombosis,  ii,  630 
and  craniotabes,  ii,  728 
and  infantilism,  ii,  854 
and  intracerebral  hemorrhage,  ii,  633 
blood  in,  i,  668,  672 
Colles’  Law  in,  i,  658 
contagiousness  of,  i,  658 
etiology  of,  i,  658 
Hutchinson’s  triad  in,  i,  672 
late  manifestations  of,  i,  668 
Parrot’s  paralysis  in,  i,  667 
pathological  anatomy  of,  i,  659 
prognosis,  i,  672 
spinal  fluid  in,  i,  671 
symptoms  of,  i,  660 
teeth  in,  i,  666,  670 
transmission  of,  i,  658 
in  third  generation,  i,  658 
in  wet  nurse,  i,  677 
incidence  of,  i,  656 
Kahn  precipitation  test  in,  i,  676 
Lange  colloidal  gold  test  in,  i,  676 
Luetin  test  in,  i,  676 
mercury  in,  i,  677 
Noguchi  test  in,  i,  676 
of  bones,  ii,  752 
of  brain,  ii,  642 
of  fetus,  i,  659,  660 
of  heart,  ii,  421 
of  jaw-bone,  ii,  1 
of  palate,  ii,  26 
of  pancreas,  ii,  226 
of  pharynx,  ii,  26 
of  spinal  cord,  ii,  673 
of  thymus  gland,  ii,  842 
of  thyroid  gland,  ii,  836 
Profeta’s  law  in^  i,  677 
prophylaxis  of,  l,  676 
rhinitis  in,  ii,  258.  See  also,  Rhinitis, 
syphilitic. 

Roentgen  ray  in  diagnosis  of,  i,  674 
salvarsan  in,  i,  678 
still-birth  in,  i,  660 
Swift-Ellis  treatment  in,  i,  679 
treatment  of,  i,  676 
Wassermann  reaction  in,  i,  675,  677 
Syphilitic  dactylitis,  ii,  754 


Syphilitic  epiphysitis,  ii,  753 
osteoperiostitis,  ii,  754 
pseudoparalysis,  ii,  753 
stomatitis,  ii,  19 

Syringe  for  nasal  douching,  i,  266 
Syringomyelia,  ii,  674 
Systoles,  extra,  ii,  419 
Szekely’s  casein-free  milk,  i,  168 

Tabes  dorsalis,  ii,  682 

diagnosis  from  Friedreich’s  ataxia,, 
ii,  681 

mesenterica,  i,  647 

Tache  cerebrale  in  cerebrospinal  fever,, 
i,  475 

in  pneumococcic  meningitis,  ii,  611 
in  tuberculous  meningitis,  ii,  618,  621 
Tachycardia,  ii,  375,  418 
Taenia,  ii,  199-205 
echinococcus,  ii,  225 
Talipes,  ii,  722 
Tapeworm,  ii,  199 
Tarsal  scaphoiditis,  ii,  722 
Taste,  development  of,  i,  62 
Tears,  i,  24 

Teeth,  i,  27-29.  See  also  Dentition . 
and  facial  paralysis,  ii,  700 
and  rheumatism,  i,  735 
and  stomatitis,  ii,  7 
and  thumb-sucking,  ii,  566 
care  of,  i,  66 
caries  of,  i,  66;  ii,  4 
carious,  and  glossitis,  ii,  22 

and  ulcerative  stomatitis,  ii,  12 
diseases  of,  ii,  3-6 
in  hereditary  syphilis,  i,  666,  670 
in  rheumatism,  i,  743 
in  rickets,  i,  694,  695,  704 
in  stigmata  of  degeneration,  ii,  579 
Teeth-grinding,  ii,  566 
Temperature,  i,  59,  228 
method  of  taking,  i,  211 
sense,  development  of,  i,  63 
Teratoma  of  ovary,  ii,  503 
of  thymus  gland,  ii,  842 
Testicle,  i,  55;  ii,  489,  490.  See  also 
Hydrocele  and  Orchitis. 
and  infantilism,  ii,  858 
diseases  of,  ii,  488-492 
ectopic,  ii,  488 
in  hernia,  ii,  167 
of  premature  infants,  i,  285 
tumors  of,  ii,  490 
undescended,  ii,  488 

diagnosis  from  ectopic  kidney,  ii,  439 
Tetanus,  i,  583-587 
false,  ii,  536 
neonatorum,  i,  584 
Tetany,  ii,  532-537 
and  parathyroid  glands,  ii,  836 
bronchial,  ii,  535 

diagnosis  from  infantile  cerebral  paral¬ 
ysis,  ii,  664 

from  tetanus,  i,  585;  ii,  536 
etiology  of,  ii,  532.  See  also  Spasmo¬ 
philia,  etiology  and  pathogenesis  of.. 
in  alkalosis,  i,  760 
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Tetany,  intermittent,  ii,  535 
persistent,  ii,  535 

treatment  of,  ii,  536.  See  also  Spasmo¬ 
philia,  treatment  of. 

Therapeutics,  of  infancy  and  childhood, 

i,  246-282 

Thigh  friction,  ii,  517 
Thomsen’s  disease,  ii,  712 
Thoracentesis  in  empyema,  ii,  369 
in  serofibrinous  pleurisy,  ii,  362 
Thoracic  duct,  affections  of,  ii,  822 
and  chylo thorax,  ii,  371 
Thorax,  i,  24 

Thread  worm,  ii,  196.  See  also  Oxyuris. 
Throat,  applications  to,  i,  265 
examination  of,  i,  207,  224 
inflammation  of,  and  HodgkhTs  disease, 
ii,  804,  805 

septic,  ii,  30.  See  also  Pharyngitis , 
pseudomembranous. 
syringing  of,  i,  266 

ulceration  of,  in  acute  myelocytic 
leukemia,  ii,  779 
Thrombopenia,  ii,  792 
Thrombosis,  ii,  422 
in  brain,  ii,  630 
of  aorta,  ii,  423 
of  heart,  ii,  423 
of  veins,  ii,  423 
Thrush,  ii,  9-12 
and  brain  abscess,  ii,  638 
and  pseudodiphtheria,  ii,  30 
diagnosis  from  diphtheria,  i,  515,  ii,  11 
gentian  violet  in  treatment  of,  ii,  12 
secondary  parotitis  in,  ii,  24 
yeast  treatment  of,  ii,  12 
Thumb-sucking,  ii;  1,  566 
effect  on  teeth,  ii,  4 

Thymus  extract  in  hemophilia,  ii,  787 
gland,  i,  58.  See  also  Lymphatic 
diathesis. 

absence  of,  ii,  837 
and  achondroplasia,  ii,  728 
and  congenital  laryngeal  stridor,  ii, 
273 

and  rickets,  i,  688 
and  stenosis  of  trachea,  ii,  276 
as  cause  of  sudden  death,  i,  244 
atrophy  of,  ii,  837 
diseases  of,  ii,  836-842 
dyspnea  from,  diagnosis  from  acute 
subglottic  laryngitis,  ii,  266 
enlargement  of,  ii,  837 
hemorrhage  in,  ii,  842 
in  new-born,  i,  299 
hypertrophy  of,  diagnosis  from  laryn¬ 
gismus  stridulus,  ii,  538 
in  exudative  diathesis,  i,  747 
in  infantile  atrophy,  i,  720 
in  lymphatic  diathesis,  i,  747,  749 
leukemia,  ii,  779 
in  mumps,  i,  564 
leukemia  of,  ii,  842 
syphilis  of,  ii,  842 
tuberculosis  of,  ii,  842 
tumors  of,  ii,  842 


Thyroid  extract  and  goitre,  ii,  827 
in  amyotonia  congenita,  ii,  695 
in  cretinism,  ii,  833 
in  hydrocephalus,  ii,  652 
in  mental  deficiency,  ii,  594 
in  nephrosis^  ii,  456 
in  obesity,  ii,  858,  860 
in  rheumatism,  i,  744 
gland,  i,  59 

and  achondroplasia,  ii,  728 
and  pellagra,  i,  776 
and  stenosis  of  trachea,  ii,  276 
congestion  of,  ii,  823 
diseases  of,  ii,  823-836 
enlargement  of,  diagnosis  from 
tracheocele,  ii,  277 
goitre,  ii,  824 
inflammation  of,  ii,  824 
tuberculosis  of,  ii,  836 
tumors  of,  ii,  836 
Thyrotoxicosis,  ii,  833 
Tics,  ii,  548-551 
and  hysteria,  ii,  575 
Tinea,  ii,  904 
circinata,  ii,  906 
favosa,  ii,  908 
tonsurans,  ii,  905 
versicolor,  ii,  909 
Toad-stool  poisoning,  i,  787 
Toes,  pigeon-,  ii,  724 
Tomato  juice  in  scurvy,  i,  718 
Tongue,  aspiration  of,  i,  244 
black,  ii,  7,  22 
diseases  of,  ii,  20-23 
examination  of,  i,  224 
geographical,  i,  224,  ii,  23 
in  exudative  diathesis,  i,  746 
inflammation  of,  ii,  22.  See  also 
Glossitis. 

“strawberry,”  in  scarlet  fever,  i,  356 
thrush  of,  ii,  11 
tumors  of,  ii,  20 
Tongue-chewing,  ii,  567 
Tongue-sucking,  ii,  566 
Tongue-swallowing,  ii,  23 
Tonics,  uses  of,  i,  256 
Tonsillectomy  and  abscess  of  lung,  ii, 
349,  351 

dangers  of,  ii,  45 
diphtheria  following,  ii,  45 
indications  for,  ii,  43,  44 
scarlet  fever  following,  ii,  45 
Tonsillitis,  acute  catarrhal,  ii,  36 
lacunar,  ii,  36-38 
and  acute  diffuse  nephritis,  ii,  443 
endocarditis,  ii,  400 
and  appendicitis,  ii,  175 
and  chorea,  ii,  541,  544,  545 
and  diabetes  mellitis,  i,  762 
chronic  lacunar,  ii,  38 
diagnosis  from  diphtheria,  i,  514 
follicular,  ii,  36.  See  also  Tonsillitis , 
acute  lacunar. 
parenchymatous,  ii,  40 
phlegmonous,  ii,  40.  See  also  Tonsil¬ 
litis,  parenchymatous. 
pseudodiphtheritic,  ii,  30 
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Tonsillitis,  pseudomembranous,  ii,  30 
ulcero-membranous,  ii,  39 
Tonsils.  See  also  Tonsillitis. 
and  acrodynia,  i,  780 
and  acute  endocarditis,  ii,  400 
and  arthritis,  ii,  44 
and  cervical  glands,  ii,  44 
and  chorea,  ii,  43,  44 
and  chronic  sinusitis,  ii,  254 
and  colds,  ii,  44 
and  diphtheria,  i,  498;  ii,  44 
and  endocarditis,  ii,  43 
and  facial  paralysis,  ii,  700 
and  infections  of  bronchi,  ii,  44 
of  larynx,  ii,  44 
of  lung,  ii,  44 

nnd  lymphatic  diathesis,  i,  750 
nnd  malnutrition,  ii,  44 
and  measles,  ii,  44 
and  myositis,  ii,  43 
and  pneumonia,  ii,  44 
and  recurrent  vomiting,  ii,  63 
and  rheumatism,  i,  734,  735,  741,  743; 
ii,  43,  44 

and  scarlet  fever,  ii,  44 
Ascaris  in,  ii,  194 
diseases  of,  ii,  36-50 
effect  on  tuberculosis,  i,  627 
hypertrophy  of,  ii,  41-45 

and  adenoid  hypertrophy,  ii,  49 
and  hypertrophic  rhinitis,  ii,  255 
etiology  of,  ii,  41 
focal  infection  and,  ii,  43 
pathological  anatomy  of,  ii,  42 
prognosis  of,  ii,  43 
symptoms  of,  ii,  42 
treatment  of,  ii,  43,  45 
in  diabetes  mellitus,  i,  770 
in  malnutrition,  i,  732 
in  tuberculosis,  i,  647,  648 
in  typhoid  fever,  i,  458 
pharyngeal,  ii,  45.  See  also  Aden¬ 
oids ,  hypertrophy  of. 
removal  of,  indications  for,  ii,  43,  44 
submerged,  ii,  42 
thrush  of,  ii,  10 
tuberculosis  of,  ii,  36,  43 
tumors  of,  ii,  36 
Torsion  spasm,  ii,  666 
Torticollis,  ii,  709 

and  acute  endocarditis,  ii,  400 
following  hematoma  of  sternoclei¬ 
domastoid  muscle,  i,  307 
Touch,  development  of,  i,  62 
Towels,  type  of,  i,  66 
Toxin-antitoxin  in  diphtheria,  i,  518 
Trachea,  i,  47 
diseases  of,  ii,  274-277 
foreign  bodies  in,  ii,  274 
malformations  of,  ii,  277 
Tracheo-bronchial  glands.  See  Bron¬ 
chial  glands. 

Tracheocele,  ii,  277 
Tracheo-esophageal  fistula,  i,  51 
Tracheotomy  and  retroesophageal  ab¬ 
scess,  ii,  55 

and  stenosis  of  trachea,  ii,  276 


Tracheotomy  in  diphtheria,  i,  524 
in  edema  of  glottis,  ii,  271 
in  foreign  bodies  in  air-passages,  ii,  276 
in  papilloma  of  larynx,  ii,  271 
in  perichondritis  of  larynx,  ii,  269 
Training  and  hysteria,  ii,  574,  578 
and  insomnia,  ii,  558 
and  nervousness,  ii;  552,  554 
in  breath-holding,  ii,  570 
method  of,  i,  74 
Transfusion,  i,  276 
in  anemia,  ii,  765 
in  croupous  pneumonia,  ii,  341 
in  duodenal  ulcer,  ii,  172 
in  icterus  gravis,  ii,  219 
in  pernicious  anemia,  ii,  772 
in  pseudoleukemia,  ii,  776 
in  purpura,  ii,  796 
in  recurrent  vomiting,  ii,  65 
intraperitoneal,  i,  277 
in  anemia,  ii,  765 

through  umbilical  vein  in  hemorrhage 
of  new-born,  i,  301 

Transitory  fever  in  new-born,  i,  340-342 
Traube’s  pistol-shot  sound  in  anemia,  ii, 
420 

in  aortic  insufficiency,  ii,  409,  411 
semilunar  space,  ii,  360 
Tremor,  significance  of,  ii,  506 
Treponema  pallida,  i,  657 
Trichocephalus  dispar,  ii,  209 
Trichomonas  intestinalis,  ii,  209 
Trichuris  trichiura,  ii,  209 
Tricuspid  insufficiency,  ii,  409 
stenosis,  ii,  409 

valve,  congenital  disease  of,  ii,  381 
Trousseau’s  sign  in  alkalosis,  i,  760 
in  spasmophilia,  ii;  529 
Trunk,  barrel-shaped,  l,  24 
length  of,  i,  20,  21 
Trypsin,  i,  32,  35 
and  rickets,  i,  688 
Tub  bath,  i,  268 
Tubercle  bacillus,  i,  630,  651 

bovine,  in  tuberculous  peritonitis, 
ii,  236 

type  of,  in  tuberculous  meningitis, 
ii,  616 

Tuberculides,  ii,  901,  903,  904 
Tuberculin,  old,  i,  652 
test  and  allergy,  i,  753 
in  grippe,  i,  535 
in  measles,  i,  389 
in  scarlet  fever,  i,  357 
in  tuberculosis,  i,  629,  651 
significance  of,  i,  630,  653 
in  tuberculous  meningitis,  ii,  621 
peritonitis,  ii,  241 
treatment,  i,  654,  655 
Tuberculosis,  i,  626-656 
abdominal,  and  dilated  veins,  ii,  423 
acute  miliary,  i,  638 
amyloid  liver  in,  ii,  223 
and  abscess  of  liver,  ii,  224 
of  lung,  ii,  349 
and  acrodynia,  i,  781 
and  adenoids,  ii,  46 


INDEX 


61 


Tuberculosis  and  amyloid  kidney,  ii,  456 
and  anemia,  ii,  764 
and  breast-feeding,  i,  83 
and  bronchopneumonia,  ii,  308 
and  chronic  diffuse  nephritis,  ii,  450 
endocarditis,  ii,  406 
gastric  indigestion,  ii,  89 
and  clubbing  of  fingers,  ii,  727 
and  diabetes  mellitus,  i,  762,  763 
and  emphysema,  ii,  345 
and  encephalitis,  ii,  635 
and  erythema  nodosum,  ii,  873 
and  fibrinous  bronchitis,  ii,  286 
and  gangrenous  stomatitis,  ii,  14 
and  gastric  ulcer,  ii,  81 
and  grippe,  i,  540 
and  Hodgkin’s  disease,  ii,  806 
and  infantilism,  ii,  854 
and  ischiorectal  abscess,  ii,  190 
and  malnutrition,  i,  727 
and  measles,  i,  395 
and  mental  deficiency,  ii,  585 
and  Mikulicz’s  disease,  ii,  25 
and  myocarditis,  ii,  314 
and  pachymeningitis  externa,  ii,  599 
and  pericarditis,  ii,  391 
and  perichondritis  of  larynx,  ii,  269 
and  pertussis,  i,  551 
and  phlyctenular  conjunctivitis,  ii,  917 
and  pleurisy,  ii,  355 
and  pneumothorax,  ii,  371 
and  purpura,  ii,  789 
and  pyelitis,  ii,  466 
and  scarlet  fever,  i,  368 
and  sinus-thrombosis,  ii,  631 
bovine,  frequency  of,  i,  630 
Calmette  test  in,  i,  652 
cattle  and,  i,  633,  654 
clinical  forms  of,  i,  637 
complement  fixation  in,  i,  651 
cow’s  milk  and,  i,  633,  654 
cutaneous  test  in,  i,  652 
diagnosis  of,  i,  650 
from  bronchiectasis,  i,  646,  ii,  294 
from  chronic  bronchitis,  ii,  285 
gastric  indigestion,  ii,  91 
intestinal  indigestion,  i,  650,  ii,  145 
from  infantile  atrophy,  i,  723 
from  tuberculosis,  i,  577 
from  typhoid  fever,  i,  463,  638 
effect  of  age  on,  i,  627,  634,  649 
of  altitude  on,  i,  627,  655 
of  climate  on,  i,  627,  655 
of  grippe  on,  i,  627 
of  measles  on,  i,  627,  647 
of  pertussis  on,  i,  627,  647 
of  race  on,  i,  627 
of  sunlight  on,  i,  627,  655 
on  teeth,  ii,  6 
on  tonsils,  i,  627 
etiology  of,  i,  626 
experimental  work  on,  i,  633 
eye  test  in,  i,  652 
fatty  liver  in,  223 
form  of  phthisical,  i,  646 
generalized,  i,  635,  637 
glandular,  and  atrophic  rhinitis,  ii,  256 


Tuberculosis,  heliotherapy  in,  i,  655 
immunity  to,  i,  630,  653,  654 
in  ileocolitis,  ii,  126 
incidence  of,  i,  626 
incubation  period  of,  i,  636 
intestines  in,  i,  634,  635,  647,  648 
intracutaneous  test  in,  i,  652 
lesions  causing  death  in,  i,  636 
leucocytes  in,  i,  650 
Mantoux  reaction  in,  i,  652 
meningitis  in,  i,  634,  635,  636,  646,  648 
mesenteric  glands  in,  i,  634,  635,  647, 
648,  ii,  818,  819 
milk  and,  i?  633,  654 
Moro  test  m,  i,  652 
of  adenoids,  ii,  36 
of  bladder,  ii,  474,  482 
of  bones,  ii,  743 
of  brain,  ii,  642 

of  bronchial  glands,  ii,  816,  819 

of  clitoris,  ii,  503 

of  fallopian  tubes,  ii,  503 

of  gall-bladder,  ii,  226 

of  genitalia,  ii,  492,  503 

of  heart,  ii,  421 

of  hip,  ii,  747 

of  intestine,  ii,  172 

of  jaw-bone,  ii,  1 

of  joints,  ii,  743 

of  kidney,  ii,  457.  See  Kidney,  tuber¬ 
culosis  of. 
of  larynx,  ii,  267 
of  liver,  ii,  225 
of  lungs  in  infancy,  i,  634 
of  ovaries,  ii,  503 
of  pancreas,  ii,  226 
of  pharynx,  ii,  26 
of  prepuce,  ii,  492 
of  serous  membranes,  i,  648 
of  skin,  ii,  901 
of  spinal  cord,  ii,  673 
of  stomach,  ii,  84 
of  testicle,  ii,  492 
of  thymus  gland,  ii,  842 
of  thyroid  gland,  ii,  836 
of  tonsils,  ii,  36,  43 
of  uterus,  ii,  503 
of  vagina,  ii,  503 
of  vulva,  ii,  503 
pathological  anatomy  of,  i,  634 
percutaneous  test  in,  i,  652 
peritoneum  in,  i,  634,  635,  636,  648 
Pirquet  test  in,  i,  652 
primary  lesion  in,  i,  635 
prognosis  of,  i,  659 
prophylaxis  of,  i,  654 
pulmonary,  and  gangrene  of  lung,  ii, 
352 

diagnosis  from  chronic  pneumonia, 
ii,  344 

relation  to  Still’s  disease,  i,  739 
Roentgen  ray  in,  i,  644,  645,  647,  651, 
656 

scrofulous  forms  of,  i,  647 
spleen  in,  i,  638 

sputum,  tubercle  bacilli  in,  i,  651 
stools,  tubercle  bacilli  in,  i,  651 
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Tuberculosis,  temperature  in,  i,  638,  642, 
645 

tonsils  in,  i,  647,  648 
transmission  of,  i,  626,  632,  654 
treatment  of,  i,  654 
by  heliotherapy,  i,  282 
by  tuberculin,  i,  654,  655 
by  vaccines,  i,  654 
tuberculin  test  in,  i,  629,  651 
significance  of,  i,  630,  653 
typhoid  form  of,  i,  637 
ultra-violet  light  in,  i,  655 
von  Ruck’s  vaccine  in,  i,  654 
Wilbolz  urine  test  in,  i,  651  . 
Tuberculous  adenitis,  ii,  812.  See  also 
Adenitis ,  tuberculous. 
bronchopneumonia,  ii,  306,  311 
dactylitis,  ii,  744 

peritonitis,  ii,  235.  See  also  Peritoni¬ 
tis ,  tuberculous. 
spondylitis,  ii,  745 
Tularemia,  i,  582 
Turpentine  stupes,  i,  267 
Twins  and  Mongolian  idiocy,  ii,  587 
pyloric  stenosis  in,  ii,  71 
Tympanic  membrane,  i,  24 
Tympanites,  ii,  92 
Typhoid  fever,  i,  441-467 

and  abscess  of  liver,  ii,  224 

and  acute  bronchitis,  ii,  274 

and  aphasia,  ii,  563 

and  appendicitis,  ii,  175 

and  breast-feeding,  i,  83 

and  cerebrospinal  fever,  i,  482 

and  cholecystitis,  ii,  226 

and  cystitis,  ii,  474 

and  diphtheria,  i,  460 

and  erysipelas,  i,  496 

and  gangrene  of  lungs,  ii,  352 

and  gangrenous  stomatitis,  ii,  14 

and  ileocolitis,  ii,  116 

and  malaria,  i,  576 

and  mania,  ii,  582 

and  measles,  i,  460 

and  myocarditis,  ii,  314 

and  neuritis,  ii,  696 

and  parotitis,  ii,  25 

and  pericarditis,  ii,  391 

and  peritonitis,  ii,  228 

and  pleurisy,  ii,  355 

and  pyelitis,  ii,  466 

and  scarlet  fever,  i,  460 

and  tuberculous  meningitis,  ii,  616 

atypical,  i,  451 

blood  in,  i,  450 

complications  of,  i,  457 

diagnosis  of,  i,  462 

from  appendicitis,  ii,  183 
from  cerebrospinal  fever,  i,  485 
from  grippe,  i,  462 
from  malaria,  i,  462,  577 
from  meningitis,  i,  463 
from  peritonitis,  ii,  232 
from  tuberculosis,  i,  463,  638 
from  tuberculous  meningitis,  ii, 
624 

from  variola,  i,  422 


Typhoid  fever,  diazo-reaction  in,  i,  451 
effective  complications  on  leucocyte 
count,  i,  450 
esophagitis  in,  ii,  52 
etiology  of,  i,  441 
fetal  type,  i,  452 
gall  bladder  in,  i,  443,  459 
hemolytic  icterus  in,  ii,  215 
hemorrhagic  type,  i,  458 
immunization  against,  i,  464 
in  fetus,  i,  442 
in  new-born,  i,  442,  452 
leucocytes  in,  i,  450 
mild  types  of,  i,  454 
pathological  anatomy,  i,  444 
prognosis  of,  i,  461 
prophylaxis  of,  i,  463 
pseudomembranous  pharyngitis  in, 
ii,  30 

recrudescence  of,  i,  460 
recurrence  of,  i,  461 
relapse  in,  i,  460 
rose  spots  in,  i,  446 
sequels  of,  i,  457 
symptoms  of,  i,  445 
transmission,  i,  442 
treatment  of,  i,  463 
ulcerative  stomatitis  in,  ii,  12 
urine  in,  i,  457;  ii,  442 
vaccination  against,  i,  464 
Widal  reaction  in,  i,  451 
without  fever,  i,  455 

Tyrosin  in  yellow  atrophy  of  liver,  ii,  220 

Ulcerative  stomatitis,  ii,  12.  See  also 
Stomatitis ,  ulcerative. 

Ultra-violet  light,  i,  282.  See  also  Sun¬ 
light  and  Light. 
and  spasmophilia,  ii,  531 
effect  on  rickets,  i,  683,  684,  687,  705, 
706,  707 

in  erysipelas,  i,  497 
in  tuberculosis,  i,  655 
in  tuberculous  adenitis,  ii,  821 
peritonitis,  ii,  242 
vitamin  and,  i,  196 

Umbilical  arteritis,  i,  327 
artery,  i,  49;  ii,  377 
colic,  ii,  96 

diagnosis  from  appendicitis,  ii,  97, 
182 

cord,  i,  26 

care  of,  i,  64,  68 
hernia,  ii,  164-167 
vein,  i,  49;  ii,  376,  377 

Umbilicus  and  abscess  of  liver,  ii,  224 
and  Meckel’s  diverticulum,  ii,  185 
and  septic  meningitis,  ii,  613 
delayed  healing  of,  i,  323 
diphtheria  of,  i,  324,  501 
diseases  of,  i,  323-332 
erysipelas  of,  i,  325 
fungus  of,  i,  324 
gangrene  of,  i,  326 
granuloma  of,  i,  324 
hemorrhage  from,  i,  329 
inflammation  of,  i,  325 
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Umbilicus,  relation  to  center  of  body,  i,  26 
transfusion  through,  in  hemorrhage  of 
new-born,  i,  301 
ulceration  of,  i,  323 
Uncinaria,  ii;  205 
and  pica,  ii,  569 
Urachus,  persistent,  ii,  472 
Urea  excretion  in  saliva,  i,  30 
in  blood,  i,  54 
in  breast-milk,  i,  95 
in  urine,  i,  57 
Uremia,  acidosis  in,  i,  757 

and  gastroenteric  intoxication,  ii,  110 
blood-chemistry  in,  ii,  437 
diagnosis  from  epidemic  encephalitis, 
i,  624 

Uremic  headache,  ii,  556 
Ureters,  malformations  of,  ii,  437 
and  pyelitis,  ii,  466 

Urethra,  congenital  deformity  of,  ii,  472 
foreign  bodies  in,  ii,  487 
malformations  of,  ii,  485 
Urethral-enteral  fusion,  ii,  472 
Urethritis,  ii,  486 
Uric  acid  diathesis,  ii,  62 
in  blood,  i,  54 
in  kidneys,  i,  55 
in  urine,  i,  57;  ii,  460 
Urinary  system,  disorders  of,  ii,  426-504 
Urination,  control  of,  i,  74 
frequency  of,  i,  56 
Urine,  i,  55,  233;  ii,  426-435 
abnormal,  i,  233;  ii,  426-435 
acetone  in,  i,  57;  ii,  434 
albumin  in,  l,  57,  233 
alkaptone  in,  ii,  434 
ammonia  in,  i,  56 
ammoniacal,  ii,  435 

and  urethral  inflammation,  ii,  487 
amount  of  secretion  from  birth  to  14 
years,  i,  56 

anthocyanin  in,  ii,  898 
bacteria  in,  ii,  430,  470 
black,  ii,  434 
blood  in,  i,  233;  ii,  430 
casts  in,  i,  57 
chlorides  of,  i,  57 
color  of,  ii,  434 
concentration  test,  ii,  436 
counting  cells  in,  ii,  469 
creatin  of,  i,  57 
creatinin  of,  i,  57 
cystin  in,  ii,  434 
diazo-reaction  in,  ii,  434 
examination  of,  i,  212 
fat  in,  ii,  433 
glycocol  of,  i,  57 
hemoglobin  in,  ii,  431 
incontinence  of,  ii,  427,  476.  See  also 
Enuresis. 

and  spina  bifida,  ii,  669 
indican  in,  i,  57;  ii,  433 
method  of  obtaining,  i,  212 
odor  of,  i,  56 
pepsin  in,  i,  57 
phosphates  of,  i,  57 
pus  in,  ii,  430 


Urine,  reaction  of,  i,  56 
red,  ii,  434,  898 
rennin  in,  i,  57 
retention  of,  i,  233;  ii,  426 
specific  gravity  of,  i,  56 
sugar  in,  i,  57,  763,  764,  769;  ii,  432 
sulphates  of,  i,  57 
suppression  of,  i,  233;  ii,  426 
test  in  tuberculosis,  i,  651 
tubercle-bacilli  in,  ii,  458 
typhoid  bacilli  in,  i,  442 
urea  of,  i,  57 

uric  acid  in,  i,  57;  ii,  433,  460 
urobilin  in,  i,  57;  ii,  434 
Wassermann  reaction  in,  i,  675 
Urobilin  in  urine,  i,  57 
Urobilinuria,  ii,  434 
Urticaria,  ii,  866 
and  asthma,  ii,  289 
and  eczema,  ii,  883 

diagnosis  from  erythema  multiforme, 
ii,  871 

of  tongue,  ii,  22 
pigmentosa,  ii,  867 

relation  to  exudative  diathesis,  i,  746 
Urticarial  purpura,  ii,  790,  792,  793 
Uterus,  i,  55.  See  also  Endometritis. 
diseases  of,  ii,  502 

hemorrhage  from,  in  new-born,  i,  299 
position  of,  i,  55 
prolapse  of,  ii,  502 

and  spina  bifida,  ii,  669 
tumors  of,  ii,  502 
Uvula,  bifid,  ii,  27 
edema  of,  ii,  29 
elongated,  ii,  30 
inflammation  of,  ii,  29 
paralysis  of,  ii,  27 

Vaccination,  i,  425-432 
and  allergy,  i,  753 
generalized,  i,  428 
in  transmission  of  syphilis,  i,  657 
in  treatment  of  pertussis,  i,  556 
Vaccine  therapy,  i,  273 
Vagina,  diphtheria  of,  i,  501,  508 
hemorrhage  from,  ii,  503 
malformations  of,  ii,  493 
tuberculosis  of,  ii,  503 
tumors  of,  ii,  502 
Vaginitis,  ii,  494-502 
and  enuresis,  ii,  477 
and  masturbation,  ii,  571 
diphtheritic,  ii,  501 
gonococcic,  and  arthritis,  ii,  741 
gonorrheal,  ii,  495 
diagnosis  of,  ii,  497 
etiology  of,  ii,  495 
prognosis  of,  ii,  496 
proph}daxis  of,  ii,  498 
stomatitis  in,  ii,  19 
symptoms  of,  ii,  496 
treatment  of,  ii,  498 
simple,  non-gonorrheal,  ii,  494 
Van  den  Bergh  test  in  congenital  family 
icterus,  ii,  218 
liver  function,  ii,  212 
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Vaquez  disease,  ii,  762 
Varicella,  i,  432-440 

and  acute  diffuse  nephritis,  ii,  443 
and  dermatitis  gangrenosa,  ii,  877 
and  diphtheria,  i,  438,  511 
and  herpes,  i,  438 
and  mumps,  i,  565 
and  pericarditis,  ii,  391 
and  pertussis,  i,  438,  551 
and  rubella,  i,  408 
and  vaginitis,  ii,  494 
blood  in,  i,  436 
complications  of,  i,  438 
convalescent  serum  in,  i,  440 
diagnosis  of,  i,  439 

from  variola,  i,  422,  439 
etiology  of,  i,  433 
hemorrhagic,  i,  437 
pathological  anatomy  of,  i,  434 
prognosis  of,  i,  439 
prophylaxis,  i,  438 
recurrence  of,  i,  439 
relapse  in,  i,  439 
sequels  of,  i,  438 
symptoms  of,  i,  434 
treatment  of,  i,  439 
vaccination  against,  i,  440 
Variola,  i,  413-424 
and  diphtheria,  i,  511 
and  leptomeningeal  hemorrhage,  ii, 
602 

and  malaria,  i,  576 
and  pericarditis,  ii,  391 
and  pseudomembranous  gastritis,  ii,  86 
and  purpura,  ii,  788 
and  stricture  of  esophagus,  ii,  54 
atypical  forms  of,  i,  418 
blood  in,  i,  417 
complications  of,  i,  420 
diagnosis  of,  i,  422 
etiology  of,  i,  413 
hemorrhagic  type,  i,  419 
mild  forms  of,  i,  419 
modified  type,  i,  419 
pathological  anatomy  of,  i,  414 
prognosis  of,  i,  421 
prophylaxis  of,  i,  423 
recurrence  of,  i,  421 
relapse  in,  i,  421 
sequels  of,  i,  420 
severe  forms  of,  i,  419 
symptoms  of,  i,  415 
treatment  of,  i,  423 
Veal  tea,  i,  161 
Vegetables,  allergy  to,  i,  751 
and  anemia,  ii,  764,  766 
and  carotinemia,  ii,  898 
in  chronic  intestinal  indigestion,  ii,  146 
in  constipation,  ii,  131 
Vein,  disorders  of,  ii,  421 
hepatic,  i,  49 
injections  into,  i,  274 
umbilical,  i,  49 

injections  into,  i,  277 
Venous  hum,  ii,  420,  423 
Ventricle,  puncture  of,  i,  217 
thickness  of,  i,  48 


Ventricular' septum,  congenital  defect  of, 
ii,  380 

prognosis  of,  ii,  390 
symptoms  of,  ii,  385,  389 
Vernix  caseosa,  i,  3 

of  premature  infants,  i,  285 
removal  of,  i,  64 
Verrucse,  ii,  898 

Vertebra,  caries  of,  and  retroesophageal 
abscess,  ii,  33,  34,  35,  55 
Vesical  calculus,  ii,  473 
Vigier’s  humanized  milk,  i,  169 
Vincent’s  angina,  ii,  39.  See  also  Tonsil¬ 
litis  ulcer  o-membranous. 
diagnosis  from  diphtheria,  i,  515 
spirochetes  and  gangrene  of  lung,  ii, 
352 

Vinegar  milk,  i,  157 
Vital  capacity,  i,  20,  47 
Vitamins,  i,  195-198 
and  anemia,  ii,  764 
and  aphthous  stomatitis,  ii,  8,  9 
and  breast-milk,  i,  97 
and  cow’s  milk,  i,  113 
and  fat,  i,  41 

and  infantile  atrophy,  i,  719,  725 
and  pellagra,  i,  197,  776 
and  rickets,  i,  688 
antineuritic,  i,  196 

and  infantile  atrophy,  i,  719,  725 
antiscorbutic,  i,  196,  710,  718 
effect  on  teeth,  ii,  6 
in  mixed  diet,  i,  190 

Voltmer-Lahrmann’s  pancreatized  milk, 

i,  168  . 

Volvulus  as  a  cause  of  intestinal  obstruc¬ 
tion,  ii,  156 

of  Meckel’s  diverticulum,  ii,  185 
Vomiting,  i,  231;  ii,  60 
and  acidosis,  i,  757 
cyclic,  ii,  62 

diagnostic  importance  of,  i,  231 

epidemic,  ii,  65 

esophagus  and,  i,  30 

fat  and,  i,  199 

febrile  disease  and,  i,  201 

gavage  and,  i,  201 

habit,  ii,  60 

nervous,  ii, ,  60 

recurrent,  ii,  62 

and  allergy,  i,  753  _ 

in  exudative  diathesis,  i,  746 
treatment  of,  i,  199  . 

von  Dungern’s  renneted  milk,  l,  168 
von  Graefe’s  sign,  ii,  834 
von  Jaksch’s  leukemia,  ii,  773 
Von  Pirquet.  See  Pirquet. 
von  Ruck’s  vaccine  in  tuberculosis,  l,  654 
Vulva,  abscess  of,  ii,  501 
diphtheria  of,  i,  508 
gangrene  of,  ii,  501 
malformations  of,  ii,  493 
tuberculosis  of,  ii,  503 
tumors  of,  ii,  502 
Vulvitis,  herpetic,  ii,  500 
Vulvovaginitis,  ii,  494.  See  Vaginitis. 
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Walking,  i,  61 
Warts,  ii,  898 
of  vulva,  ii,  502 

Wassermann  reaction  in  leprosy,  i,  676 
in  malaria,  i,  676 
in  scarlet  fever,  i,  357,  676 
in  spinal  fluid  in  epidemic  encephali¬ 
tis,  i,  620 

in  hereditary  syphilis,  i,  670 
in  syphilis,  i,  675 
in  tabes  dorsalis,  ii,  683 
in  tuberculosis,  i,  676 
limitations  of,  i,  675 
Water,  albumin,  i,  159 
amount  required,  i,  98 
arrowroot,  i,  165 
barley,  i,  163 

by  hypodermoclysis,  i,  259 
effect  of,  i,  129 
functions  of,  i,  98 
importance  of,  in  disease,  i,  201 
in  breast-milk,  i,  98 
oatmeal,  i,  163 
rice,  i,  165 
Weaning,  i,  86 
Wegbleiben,  ii,  525 
Weighing  scales,  i,  13,  14 
Weight,  i,  4^15 
and  capacity  of  stomach,  i,  31 
at  birth,  i,  4 

abnormal,  ii,  858 
average,  i,  8 

changes  in  first  two  weeks,  i,  6 
chart,  i,  14,  15 

comparative,  of  male  and  female  new¬ 
born,  i,  5 

difference  in  sexes,  i,  11 
fluctuations  during  day,  i,  13 
from  five  to  eighteen  years,  i,  12 
from  one  to  six  years,  i,  10 
from  second  to  fifth  year,  i,  9 
from  six  to  sixteen  years,  i,  11 
gain  in  per  week  during  first  year,  i,  8 
importance  of,  in  relation  to  height,  i, 
20 

in  first  year,  i,  8 
increase  in,  i,  4 
influence  of  climate  on,  i,  13 
of  illness  on,  i,  13 
of  nationality  on,  i,  13 
of  season  on,  i,  13 

influencing  factors  in  its  relation  to 
height,  i,  20 


Weight,  loss  of,  after  birth,  i,  5 
of  clothing,  i,  12,  18 
of  premature  infants,  i,  285,  286 
relation  to  calories,  i,  123 

to  circumference  of  chest,  i,  26 
of  head,  i,  26 
to  length,  i  18 

Weight-height  relation  in  malnutrition* 
i,  726,  729 
Weil’s  disease,  ii,  216 
Welch  bacillus,  ii,  107 
in  ileocolitis,  ii,  117 

Werdnig-Hoffmann  type  of  progressive 
muscular  atrophy,  ii,  685 
Wet-nurse,  i,  87 
in  infantile  atrophy,  i,  724 
in  transmission  of  syphilis,  i,  657 
syphilis  in,  i,  677 
Whey,  151 
feeding  of,  i,  132 
Whipworm,  ii,  209 

White  blood  cells,  i,  53.  See  also 
Leucocytes . 

Whooping  cough,  i,  543.  See  also 
Pertussis. 

Widal  reaction  in  tuberculosis,  i,  638 
in  typhoid  fever,  i,  451 
Widal’s  hemoclastic  test  of  liver  func¬ 
tion,  ii,  211 

Wilson’s  disease,  ii,  666 
Winckel’s  disease,  i,  296 
Witch’s  milk,  i,  55 
Worms.  See  Parasites. 

Wry-neck,  ii,  709.  See  Torticollis . 

Xanthochromia  in  spinal  cord  tumorr 
ii,  674 

of  spinal  fluid,  ii,  508 
Xanthopsia  from  santonin  ii,  196 
Xerophthalmia,  i,  196 
Xerosis  bacillus,  i,  500 
in  malnutrition,  i,  728 
x-Ray.  See  Roentgen  ray. 

Yawning  in  epidemic  encephalitis,  i, 
620,  622 

in  hysteria,  ii,  576 
Young’s  rule,  i,  250 
Youth,  characteristics  of,  i,  3 

Zinc  poisoning,  i,  785 

stearate  and  bronchopneumonia,  ii.  297 
inhalation  of,  ii,  275 
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